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  Preface   

 Land and land tenure issues have been and will continue to be high on 
the policy agenda in a large number of countries, including those in 
Africa and Asia. The highly political and contested nature of land policy 
issues makes it highly relevant to provide in-depth analyses of such 
issues in diverse contexts. While attempts have been made to develop 
‘silver bullet’ solutions in this area, we advocate humility in the causal 
analysis of past reforms due to the contextual complexity and limited 
data quality as well as in the prescription for future land tenure reforms. 
Pilot testing before scaling up based on empirical evidence seems like an 
approach with higher probability of success as compared to some of the 
large-scale failed interventions of the past. 

 One of the motivations for this book has been to address land tenure 
policies from an international perspective. Soon after we (Holden and 
Otsuka) published the edited book,  The Emergence of   Land   Markets in  
 Africa:   Assessing the   Impacts on   Poverty,   Equity, and   Efficiency  (2009), we 
realized that in order to address land tenure policy issues deeply, we 
should undertake another book project with stronger and clearer focus 
on policy issues in a number of countries. This multi-country approach 
is badly needed, as there are both commonalities and differences in 
land tenure reform issues. Fortunately, Klaus Deininger, who has been 
actively working on land tenure issues in diverse settings, agreed to join 
this new project. 

 Another motivation was to involve young scientists from the countries 
that have been studied as a contribution to building national capacity. 
In the process of creating the book, these young scientists were exposed 
to many senior scientists and scientists coming from countries with a 
very different history of land tenure policies. We see this building of 
capacity and exchange of experiences as a complementary public bene-
ficial outcome of this project. We hope the book can also serve as a valu-
able input for national and international teaching programs focusing on 
land tenure reform issues. 

 While the book has primarily been written by economists who have 
used sophisticated statistical methods in the analysis of large datasets, 
we have attempted to keep the book non-technical to make it acces-
sible to the broader public interested in land tenure policy issues. Many 



Preface xv

of the interpretations and conclusions are tentative, with the intention 
of creating constructive and open-minded debate. Such debates are 
fundamental for the development of evidence-based land tenure poli-
cies conducive to efficiency, equity, and sustainability of farm and forest 
land management in the future.  
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1

   1.1     Introduction 

 Land reforms have played a central role in the political economy of 
many countries in the world and have been subject to massive disagree-
ments between different political interest groups and ideologies. The 
20th century included many of the largest social land reform experi-
ments in history, as in the erstwhile Soviet Union and in Eastern Europe, 
China, Vietnam and Ethiopia. Many of these reforms have since been 
partly reversed. In other countries with a colonial history, there have 
been tensions between the property rights established during the colo-
nial period and traditional (customary) land rights; the ways to adapt 
these to changing conditions have become critical issues. Some coun-
tries have had very skewed land distributions rooted in ethnic, colonial 
and other historical circumstances, and this skew has created demands 
for land redistribution, both to reduce discrimination and poverty, and 
to stimulate economic development. 

 Several factors have created a new interest in land reforms around the 
world:

   The Millennium Development Goals sharpened the international  ●

focus on poverty reduction and legal empowerment of the poor as 
seen by the establishment of the Commission for Legal Empowerment 
of the Poor (CLEP).  
  Population growth, population concentration and land degrada- ●

tion have created land scarcity and the emergence of land markets 

     1 
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in densely populated countries in Africa, and this has created a new 
interest in land reforms, stimulating more efficient and sustainable 
land management.  
  Excessive regulation of land transactions in some countries in Asia  ●

(for example, India, Nepal and the Philippines) has created both inef-
ficiency in land use and inequity in operational land distribution.  
  Economic growth in Asia has led to changes in eating habits towards  ●

more land-demanding foods (meat and milk), and to a growing 
shortage of usable land and water.  
  Increasing demand for land for food and energy production have  ●

spurred a new land race to ensure national food security in countries 
with increasing food deficits. This has triggered sharp increases in 
demands for land in relatively land-abundant countries where the 
property rights and other institutional arrangements have not been 
developed adequately to handle these new demands or to protect 
the land rights of traditional land users and facilitate sustainable 
investments.  
  Deforestation is one of the main causes of climate change, and the  ●

increasing international concern about this issue, and the support 
for the stopping and reversing of deforestation, have stimulated new 
thinking on how property rights and land reforms can play a part 
in reducing deforestation and forest degradation, and stimulate tree 
planting and better forest management.    

 New land reforms have been promoted by international institutions, 
such as the World Bank and UN organizations, donor countries, new 
governments and pressure groups within countries. Such reforms have 
typically aimed at stimulating economic growth by enhancing land 
use efficiency and investment, reducing poverty and promoting more 
sustainable land management. However, many of these reforms have 
not had the intended effects, or there have been disagreements about 
what the effects of the reforms have been. Given the  complexity of 
the relationships, the problems in assessing the intended and possible 
unintended effects of said reforms may be related to both the design of 
the land tenure reforms and the measurement problems due to poor 
data. The problem of the disagreements about the effects of the reform-
s has also been caused by insufficient attention to the need for careful 
impact assessments and the data collection required to facilitate such 
assessments. 

 The renewed interest in land reforms has also spurred a new require-
ment to carefully monitor and measure their impacts. New standards are 
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being established as to how to carry out program evaluation, not only 
through rigorous internal validation but also by giving more emphasis 
to external validation (Ravallion, 2009). Development economics 
research has moved in the direction of randomized social experiments 
as a preferred way of identifying unbiased estimates of program impacts; 
but so far it has been rather difficult to implement randomized social 
land tenure reform experiments. 

 New reforms in several countries have involved elements of rand-
omized control trials related to the design of reforms, and these can 
provide valuable future lessons; however, for our purpose of evaluating 
past and recent ongoing reforms we have not, unfortunately, been able 
to draw on such experiments for this book. On the other hand, there 
may be clever ways of identifying natural experiments in relation to 
land tenure reform programs, and these may help to identify impacts 
whenever random social experiments are found, for whatever reason, to 
be unfeasible. This book tries to utilize such natural experiments as one 
source of evidence of the performance of past tenure reforms. 

 This book aims to identify the impacts and draw lessons from land 
tenure reforms in a number of countries in Africa and Asia, and to discuss 
the internal and external validity of the findings. The nature of the 
data and the complexity of the issues make it necessary to be cautious 
about the conclusions and their robustness. Good knowledge of the 
historical context and process of implementation of the specific land 
tenure reforms is essential for careful interpretation of evidence from 
past reform. In addition, the book draws heavily on recent rural house-
hold surveys as a basis for assessment of reform impacts. The authors 
combine historical, process and recent statistical evidence to infer causal 
implications about impacts of land tenure reforms. Subjective judgment 
is a necessary part of such analyses, as is any historical analysis based on 
limited evidence. 

 The book focuses on five major land tenure reform issues:

   a)     Land to the Tiller reforms (Nepal and India);  
  b)     Market-assisted Land Redistribution reforms (Malawi and South 

Africa);  
  c)     Land tenure security-enhancing reforms (Ethiopia, Vietnam and 

Uganda);  
  d)     Forest tenure reforms (China, India, Nepal, Ethiopia and Kenya); 

and  
  e)     The need for new land tenure reforms in Africa with the expanding 

demand for land.    
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 We present a brief literature review related to these five areas in boxes 
that also provide the basis for our conceptual framework. We start by 
providing a discussion and review of literature on why land tenure secu-
rity is so important for enhancing economic and social development.  

  1.2     Why securing land rights is important 

 Development economists have long highlighted the central role of insti-
tutions, that is, the socially imposed constraints on human interaction 
that structure incentives in any exchange, and in shaping growth and 
the distribution of its gains among the population (Greif, 1993; North, 
1971). Property rights are social conventions, backed by the enforce-
ment power of the state (at various levels) or of the community, allowing 
individuals or groups to lay ‘a claim to a benefit or income stream that 
the state will agree to protect through the assignment of duty to others 
who may covet, or somehow interfere with, the benefit stream’ (Sjaastad 
and Bromley, 2000). 

 Since in most contexts, land and associated real estate is one of house-
holds’ most important assets, societies have from the earliest days of 
recorded history developed customs and laws on how to define land 
rights, and many societies have set up registries to make public the 
assignment of rights and their transfer among private parties (Powelson, 
1988). The creation and maintenance of such a property rights system 
is an important public good that reduces the need for landholders to 
expend resources (for example, hiring private armies) to protect their 
rights. Key avenues through which property rights systems affect 
economic outcomes are increased investment incentives (or a reduction 
of the need to spend resources on defensive measures) through reduced 
risk of land loss and the facilitation of market transactions (Besley and 
Ghatak, 2010). In light of such long-term effects, they will also be of 
relevance for political power. 

  Investment incentives:  Secure property rights affect economic 
outcomes most immediately by reducing the risk of land loss, 
increasing investment incentives and reducing the need for individ-
uals to spend resources on protecting their rights. In fact, historically, 
land rights emerge  at the transition from the hunter–gatherer stage 
when investment in land becomes important (Binswanger et al., 
1995). The prospect of being able to enjoy the fruits of their labor 
encourages owners to make long-term land-related investments, and 
manage land sustainably (Besley, 1995). Positive impacts of land 
tenure security on investment in rural areas have been documented 
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in China (Jacoby et al., 2002), Thailand (Feder et al., 1988), Latin 
America (Bandiera, 2007), Eastern Europe (Rozelle and Swinnen, 
2004), and Africa (Holden et al., 2009; Fenske, 2011; Goldstein and 
Udry, 2008). 

 If there is widespread insecurity of property rights, clarification of such 
rights through systematic adjudication and registration of land rights 
can be a cost-effective way to increase tenure security. The magnitude 
and distribution of the associated benefits will depend on the reduction 
in enforcement effort afforded by formal recognition, the increment in 
security afforded by the intervention (which will depend on the legiti-
macy and legality of existing arrangements and the level of disputes), 
and the availability of investment opportunities. The benefits will be 
greater if the increment in tenure security is large – for instance, if land 
tenure had previously been insecure or conflict-ridden while the new 
arrangements enjoy wide legitimacy – and if payoffs from land-related 
investment are high. 

  Land transfers and financial markets:  Economic development normally 
involves specialization and a move of part of the labor force out of the 
agricultural sector. Such movement creates heterogeneity in the popu-
lation, increasing the scope for efficiency-enhancing land transfers. 
Institutions allowing such transactions at low cost, and without those 
who transfer use rights having to fear that they may lose their land, 
can increase productivity of land use. As land rental allows labor to 
move from agriculture to non-agriculture without forgoing the bene-
fits – for example in terms of a social safety-net function – associated 
with land ownership, in most cases such transfers will be through 
rental rather than sale. Initially they are likely to involve commu-
nity members. High transaction costs, which can also arise because 
rights are unclear or because of institutional inefficiencies, can reduce 
the number of such transactions or drive them into informality, with 
potentially negative impacts on long-term economic development 
(Libecap and Lueck, 2011). 

 Asymmetric information and risk have long been shown to lead to 
credit rationing in equilibrium and the use of collateral as one way of 
reducing such credit rationing (Stiglitz and Weiss, 1981). The immo-
bility and relative indestructibility of land make it the ideal collateral. 
However, banks will use it for this purpose on a large scale only if they 
have access to a low-cost means of making reliable inferences on owner-
ship, and the absence of other encumbrances, for any given plot of land. 
Such information is normally provided by land registries; if it is reliable 
and comprehensive, it can eliminate the need for physical inspection 
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of the land in question, or enquiry with neighbors, thus reducing the 
transaction cost of exchanging land in impersonal markets and creating 
the preconditions for using it as collateral to secure loans. While this 
provides the conceptual foundation for credit impacts from land titling 
or registration, such effects may be expected only if there is already a 
latent and unsatisfied demand for credit (that is, a portfolio of viable 
projects), if foreclosure is possible, if registry information is compre-
hensive and remains up to date over time, and if third parties, such as 
mortgage lenders, can access reliable registry information at low cost on 
a routine basis. 

 Compared to the overwhelming empirical support for invest-
ment impacts, evidence of credit impacts from land titling, although 
not entirely absent (Feder et al., 1988), is very limited. These credit 
impacts may accrue only to wealthy producers (Carter and Olinto, 
2003); and in a number of cases where there were expectations for 
property rights reform to improve credit access (de Soto, 2000), these 
failed to materialize (Field and Torero, 2006). One reason is that better 
access to information on land ownership will affect credit supply only 
if other impediments are absent, that is, if agents have been credit-
constrained beforehand, and are endowed with sufficient levels of 
illiquid wealth that can be foreclosed on at reasonable cost (Besley and 
Ghatak, 2010). Lack of investment opportunities, risk aversion, and 
political, social or economic restrictions on land market liquidity that 
make foreclosure difficult are key reasons identified by the literature 
as underlying causes that contribute to the limited attractiveness of 
rain-fed agricultural land to lenders. 

  Power relations:  The limited overall availability of land implies 
that, especially in settings where land is the main asset, the way in 
which access to and use of land is organized becomes highly polit-
ical (Boone, 2007). While this has long been documented qualita-
tively (Binswanger et al., 1995), a growing number of studies now 
provide quantitative evidence of long-term impacts of land institu-
tions on outcomes such as provision of public goods and attainment 
of education in India (Banerjee and Iyer, 2005; Iyer, 2010), human 
capital formation and democratic development in Central America 
(Nugent and Robinson, 2010), transparency and governance in Brazil 
(Naritomi et al., 2009) and financial sector development across US 
counties (Rajan and Ramcharan, 2011). Land institutions and changes 
in these have thus sustained impacts on economic outcomes through 
a large number of channels.  
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  1.3     Conceptual framework 

  1.3.1     Basic models 

 Property rights to land, being a social construct, may be seen along a 
continuum or as a bundle of rights, where the government in most cases 
plays a role. The rights belong to agents that may be groups or indi-
viduals, and these rights may be more or less secure, depending on their 
social recognition, competition, and enforcement. We approach prop-
erty rights to land from a social welfare perspective, where an important 
question is how land tenure rights should be designed to ensure efficient 
and sustainable land use by land rights holders. 

 Our starting point is the relationship between tenure (in-)security and 
the bundle of land rights that land users have. Tenure security refers to 
the extent of protection and duration of one’s land rights. The bundle 
of land rights is divided into three main categories; use rights, mort-
gaging rights and transfer rights. Owners with publicly registered full 
private property rights have all these three rights categories, while in 
more restricted property regimes one or two of these may be restricted 
or missing. Each of these rights categories needs further specification 
and can be embedded in customary law or statutory law. The rights may 
be allocated to individuals or groups, may be time-limited or extend 
into perpetuity, and may be conditional (implying certain obligations) 
or unconditional. Mortgage rights, for which land can serve as collat-
eral, are also conditional on transfer rights, but do not necessarily follow 
from transfer rights. 

 While the state has a key role to secure tenure and make informa-
tion on it publicly available, state action has often also contributed to 
tenure insecurity or has undermined clarity in the assignment of prop-
erty rights to land. Sources of tenure insecurity can therefore include 
the both state itself and private sources. The state may limit individual 
or group property rights and expropriate land for public purposes such 
as infrastructure development, urban expansion, and conservation of 
natural resources, or for redistribution to other groups. Unclear laws and 
overlapping or contradictory laws, unreliable enforcement of laws, and 
violation of laws by government officials due to ignorance or corrup-
tion are other reasons for state-related tenure insecurity. Furthermore, 
interstate conflicts and wars can cause additional state-related tenure 
insecurity. 

 Private sources of risk include powerful agents that try to gain access 
to land claimed by others, neighbors competing over land where there 
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are unclear border demarcations, theft and damage to property, and 
violation of land rights-related contracts causing multiple types of land 
conflicts. In relation to land reforms, there may be strategic agents that 
try to take advantage of the law reform in ways that lead to unintended 
outcomes, or in other cases powerful private groups are able to enforce 
law reforms to their own benefit but at the expense of others. 

  Figure 1.1  illustrates our basic conceptual framework, which captures 
the three categories of land rights and the two main sources of risk that 
cause tenure insecurity. It also captures the links from tenure insecu-
rity to categories of land rights, and on to investment and productivity 
impacts. We see that tenure insecurity can have negative effects on all 
the three main categories of land rights (illustrated by the small boxes 
with negative signs) and can therefore have negative effects on invest-
ments and productivity.    

 We expect that these sources of risk contribute to a varying degree 
to tenure insecurity, and various types of land tenure reforms may 
address this tenure insecurity directly or indirectly, or may in other 
cases contribute to aggravated  tenure insecurity for certain groups in 
a society. Land tenure reforms typically aim to strengthen the rights of 
some groups or individuals in a society, and this may or may not be at 
the expense of other individuals or groups in the society at that point 
in time. With increasing competition over land, and with unequal land 
distribution, the strengthening of the rights of some groups or individ-
uals is likely to negatively affect the rights of other groups or individuals; 
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land tenure reforms are not likely to take place until a certain level of 
competition for, and scarcity of, land has been reached such that there 
is a demand for such a reform (whether democratic or not), taking its 
expected benefits and costs into consideration. 

 The issue of demand for land tenure reform vs. its social optimality is 
complex as illustrated by the following stylized examples. We can think 
of three cases of inefficient outcomes:

   a)     There is demand from certain broad groups, and the reform is 
perceived as socially optimal but is nevertheless blocked by powerful 
groups ( laissez faire  outcome: no reform where it is needed);  

  b)     A powerful group implements a reform for its own benefit that has 
large negative impacts on others and is not socially optimal (bad 
reform where it was not needed);  

  c)     A well-intended land tenure reform that was perceived to be socially 
optimal yields unwanted and sub-optimal outcomes (bad reform 
due to incompetence in design and/or implementation, or ‘elite 
capture’).    

  Figure 1.1  shows that land reforms implemented by the state may affect 
the underlying causes of tenure insecurity as well as tenure insecurity 
itself and the bundle of land rights and their distribution. It is also 
possible that tenure insecurity is a reason for the implementation of 
land reforms, as shown by the dotted arrow. However, in order to identi-
fy the more specific causal relationships and possible impacts on a range 
of outcome measures, it is necessary to have more specific information 
about the nature of each specific type of land tenure reform, together 
with the setting within which it has been or is being implemented. We 
use variants of this simple model to illustrate some of these more specific 
land reforms with more specific expected outcomes in what follows. 

 We use this simple conceptual model as a starting point to discuss 
the effects of the various land tenure reforms. First, we distinguish 
between countries with unegalitarian and egalitarian land distribu-
tions. It is particularly in countries with unegalitarian land distribu-
tion that landlessness may be an important cause of poverty; and 
where land redistribution has been identified as a policy instrument 
to obtain a more just distribution, that also can lead to poverty reduc-
tion. However, the tolerance of inequitable land distributions also 
depends on the non-farm employment opportunities, the cultural and 
political norms and the power structure in the society. Basically, we are 
interested in the fundamental issue of what the determinants of the 
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actual farm size distribution are, to what extent land tenure reforms 
and land policies affect this farm size distribution, and how this affects 
both the efficiency of utilization of the land resources and the welfare 
distribution effects of these . This is illustrated graphically in Figure 1.2 
which expands from Figure 1.1 by including more detail about the most 
important  inter-relationships between land tenure reforms put in a 
political and cultural context that determines the extent, or even non-
existence, of land markets, the distribution of other endowments and 
how these interact and create an operational farm size distribution with 
a related distribution of output and welfare outcomes. The many arrows 
indicate important dynamic effects that include causal effects as well 
as the trade-offs and synergies which form part of the dynamic equi-
librium. The welfare effects of a land tenure reform therefore depend 
on the initial distribution of land and non-land resource endowments, 
its direct production effects on land users, the land access and market 
participation effects of the reform, and the ability of land users and 
owners to take advantage of the tenure reform.    
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 Figure 1.2      Determinants of the farm size distribution with effects on production 
efficiency and the distribution of welfare  
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 We see from  Figure 1.2  that the political history, factor endowments 
and cultural norms (that are interrelated) determine the distribution 
of land rights, including the farm size distribution. Non-land factor 
market characteristics and the distribution of land and non-land factors 
of production are important determinants of incentives for redistribu-
tion of land through land sales and land rental markets (Holden et al., 
2008). In particular, imperfections in non-land factor markets caused by 
pervasive transaction costs and imperfect information in the produc-
tion relations are basic determinants of production relations in tropical 
agriculture (Binswanger and Rosenzweig, 1986). The spatial dispersion 
of production, the immobility of land, seasonality and covariate risk, 
moral hazard and fragility of resources and products, all play important 
roles. The outcome is pervasive imperfections in markets for land, labor, 
traction power, other inputs, credit and insurance. Over time, market 
forces and agricultural technology adoption influence what are opera-
tional farm sizes and whether these are optimal farm sizes for enhance-
ment of production efficiency. Land tenure reforms affect land market 
characteristics that will influence the extent of redistribution of land 
resources towards more optimal farm sizes from an efficiency point of 
view. Political forces also affect land tenure reforms and may restrict the 
extent of land redistribution through the market or through administra-
tive redistribution – and this again will have production efficiency as well 
as welfare distribution implications. Over time, there will be complex 
interactions between the elements in this dynamic equilibrium. The 
equilibrium may respond to various types of exogenous shocks such as 
changing world food prices, new technologies, population growth etc.  

  1.3.2     Specific models 

 We will now discuss more specific types of land tenure reforms. It is well 
known that while conventional land titling has not been a success in 
Africa (Migot-Adholla et al., 1994; Platteau, 1996; Jacoby and Minten, 
2007; Benjaminsen et al., 2009), it has been more successful in some 
Asian countries, such as Thailand (Feder et al., 1988). The combination 
of titling on demand and high costs of titling have, however, tended 
to favor the wealthy and well-connected, and have contributed to 
increased tenure insecurity and alienation of the poor who could not 
afford land titling. While land titling on demand is still practised in 
many countries, this is not a major focus of this book. We refer to the 
general literature existing on the topic, and we focus on other types of 
reforms where important knowledge gaps still exist. 
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 Our basic hypothesis is that tenure insecurity is caused by private as 
well as state actions, and that this tenure insecurity negatively affects the 
various types of rights – and this, again, affects investment, production 
efficiency and welfare in a society. Thus, tenure reforms that have aggra-
vated tenure insecurity (intentionally or otherwise) of landowners have 
resulted in inefficient land use and have not contributed to any substan-
tial reduction of poverty. Conversely, tenure reforms that have enhanced 
the tenure security of landowners have also enhanced efficiency, invest-
ment, sustainability, land transfers and land access for the poor. 

 We first look at the Land to the Tiller reforms, which aim to redis-
tribute land ownership rights from land owners to tenants, in Nepal 
( Chapter 2 ) and India ( Chapter 3 ); these reforms were intended to 
improve the land access and welfare of land-poor households. Our 
specific hypothesis is that this type of reform has, however, had the 
unintended effect of aggravating tenure insecurity, causing increased 
Marshallian inefficiency on sharecropped land, in turn reducing the 
extent of land rental and making access to land more difficult for the 
land-poor. The basic linkages are illustrated in  Figure 1.3 .     
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  Box 1.1   Land to the Tiller policies 

 Traditionally, one of the major policy means of eradicating rural poverty 
in Asia has been land tenure reforms, defined here as Land to the Tiller 
and Tenancy Reform programs. The Land to the Tiller program, which is 
nothing more than a program from large landlords owning more than a 
certain threshold level to their tenants, was enthusiastically implemented 
in South Asia during the 1950s and 1960s (Khusro, 1973; Warriner, 1969; 
Ladejinsky, 1977; Herring, 1983) and in the Philippines in the 1970s 
(Prosterman and Riedinger, 1987; Hayami et al., 1990). Since the Land to 
the Tiller program applied to tenant-cultivated land, whereas land under 
‘personal cultivation’ was in most cases exempted from the land transfer 
program, incentives were created for landlords to evict tenants and then 
to resume personal cultivation with employment of hired labor, so far as 
compensation for the landlords was lower than the market value of land. 
According to Bhalla (1976), Dantwala and Shah (1971), and Bardhan 
(1989), many landlords actually evicted tenants in India. Yet, at the All 
India level the percentage of farm area under tenancy declined from 
20 percent in the pre-reform period of the mid-1950s to about 12 percent 
in the mid-1960s, at least partly because of the implementation of the 
Land to the Tiller program (Narian and Joshi, 1969). A similar program 
was also implemented effectively in favorable rice-growing areas in the 
Philippines (Otsuka, 1991). Variants of such tenancy reform often rule out 
the practice of share tenancy, and regulate leasehold rent to a low level, or 
reduce output sharing rate in favor of share tenants, as in the cases of West 
Bengal and Sri Lanka . 

 The major thrust of the reforms was to free tenants from the exploitation of 
the landed classes. No less important were presumptions that share tenancy 
is inefficient because of the disincentive effect of output sharing on tenants’ 
work effort (that is, Marshallian inefficiency), and that small farms are more 
efficient than large ones. Thus, the traditional land reform programs had dual 
objectives of alleviating rural poverty and improving production efficiency 
(Lipton, 2009). 

 The limitation of the Land to the Tiller program (as well as the Tenancy 
Reform program), is that it redistributes wealth from the landed class to 
tenants – but not to the landless agricultural laborers who belong to the 
poorest segment of the poor rural society. Furthermore, in order to ‘protect’ or 
preserve the status of land reform beneficiaries, those beneficiaries were given 
usufruct rights, but not the right to lease or sublease. So under these programs, 
the first rung of the agricultural ladder for the landless agricultural laborers to 
become tenants tends to be out of reach (Otsuka, 2010).    
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  Box 1.2   Market-assisted Land Redistribution reforms 

 These reforms were intended to modify the distribution of land ownership in 
settings with very skewed land distributions considered unfair and not condu-
cive to broad-based economic growth. Market-assisted Land Redistribution 
reforms have been implemented in the Philippines, Malawi, South Africa, 
Zimbabwe, Brazil, and Guatemala. The mode of land acquisition in such 
reforms remains, however, controversial. The principle of ‘willing seller and 
willing buyer’ was introduced with the aim of reducing the opposition and 
the conflicts related to land redistribution. But land redistribution reforms 
have not always followed this principle – and even when the principle has 
been followed, this has not prevented conflict. The choice of appropriate 
beneficiaries or willing buyers in terms of emphasis on ability, motivation, 
access rights or need, and the need for and extent of direct and indirect 
support to facilitate efficient agricultural production and rural development, 
are important and politically sensitive issues; they have important implica-
tions for the efficiency and equity and consequent poverty-reduction effects 
of the reforms (Binswanger et al., 2009). Meanwhile, Lipton (2009) argues 
that conventional land redistribution remains an important policy option in 
cases where massive unemployment exists in combination with highly ineq-
uitable land distributions. However, this type of reform has also been contro-
versial, and not very successful in creating more equitable land distribution 
due to political opposition, for instance in south Asian and Latin American 
countries (de Janvry and Sadoulet, 1989; Gauster and Isakson, 2007). 

 The funding of such reforms remains a challenge as well. Recent research 
findings revealing negative long-term impacts on economic growth of very 
skewed land distributions have triggered new thinking about a further need 
for land redistribution in some countries that have not been successful in 
reducing rural poverty, such as Brazil, Colombia, Guatemala, and South Africa 
(Deininger, 2003; Acemoglu et al., 2001, 2002). There have been few rigorous 
impact studies of Market-assisted Land Redistributive reforms, while such 
studies may hold the potential to resolve some of the controversies regarding 
the design of the reforms (Binswanger et al., 2009).   

 An alternative reform to the Land to the Tiller reform to improve 
access of land-poor households in countries with unegalitarian land 
distribution is to allow voluntary transfers, possibly facilitated by a 
cash grant to eligible beneficiaries, a policy commonly referred to as 
Market-assisted Land Redistribution reform. We look at case studies 
in Malawi ( Chapter 5 ) and South Africa ( Chapter 4 ) to assess the 
impacts of this type of reform. We hypothesize that although this 
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type of reform has the potential to improve land access for the poor, 
the reform is sensitive to the design of the reform and context. As 
long as the land contribution is voluntary and compensated, it is less 
likely to be resisted by political elites. It is more likely to be successful 
if the settlers have access to complementary inputs and social serv-
ices including farmer skills, credit and market access. We also believe 
that it is more likely to succeed if the settlers are granted secure indi-
vidual rights rather than group tenure rights and the farm sizes are 
tailored to the farming capacity of the settlers. With farm size and 
land transfer restrictions, we expect to observe production inefficien-
cies and to observe an inverse farm size–productivity relationship, in 
which land-abundant households cultivate the land less intensively 
than do labor-rich and more land-poor households. We have illus-
trated the expected impacts in  Figure 1.4 .     
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  Box 1.3   Low-cost land registration and certification 

 Ethiopia is renowned for its low-cost approach to land registration and certi-
fication involving rapid, broad-based and large-scale registration and certifi-
cation of rural land of agricultural households (Deininger et al., 2008, 2011a; 
Holden et al., 2009, 2011a, b ; Toulmin, 2009). More than 20 million parcels of 
land were registered within a period of five years at a cost of about US$1 per 
parcel, implying a cost of about US$3 per household; compare this to the cost 
of US$150 per farm in a standard titling on demand in Madagascar (Deininger 
et al., 2008; Jacoby and Minten, 2007). The tenure security-enhancing effects of 
the reform have been documented by Holden et al. (2011b ) and Deininger et al. 
(2011a), while Holden et al. (2011a) record a significant reduction in border 
disputes after the reform. Significant investment and land productivity effects 
from the low-cost tenure reform have been documented (Holden et al., 2009; 
Deininger et al., 2011). Furthermore, land rental activity has increased as land-
lords (often female-headed households) have become more tenure-secure and 
more willing to rent out their land (Holden et al., 2011b ; Bezabih et al., 2012). 

 Vietnam passed a new land law in 1993 that provided the basis for land 
registration and certification. The law provided time-limited Land Use Right 
Certificates that could be sold, leased or mortgaged, and were renewable. Both 
mass-issuing and individual issuing of such certificates were common, and 
costs were fairly low. Administrative costs were only US$0.64–3.18 per certifi-
cate – but the surveying costs could be about US$19 per 1000m 2  (Smith et al., 
2007). Ravallion and van de Walle (2008) have carried out a comprehensive 
assessment of the tenure security-enhancing low-cost reform in Vietnam.   

 The next type of reform we assess focuses on countries that have had 
radical land redistribution reforms in the past (Ethiopia, Vietnam and 
China). In these countries, this reform was successful in achieving an 
egalitarian land distribution – but it also had negative effects in terms 
of high tenure insecurity, weak individual land rights, limited invest-
ment in land, and production inefficiencies. Low-cost land registration 
and certification was therefore introduced to strengthen tenure security 
and enhance individual tenure rights, including use rights and transfer 
rights. We posit that this reform has been successful in enhancing 
investment, land productivity and land rental activity, and that these 
effects have also contributed to improved social welfare of the recipients 
of land certificates.  Figure 1.5  illustrates the basic impacts we expect 
to find for this type of reform.  Chapters 6  and  7  assess the reforms in 
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Ethiopia and Vietnam which experienced radical land reforms in the 
past. We have also included a study in Uganda, in  Chapter 8 , where 
recent land tenure reforms have similarly strengthened tenure secu-
rity and transfer rights to land in areas with a range of initial tenure 
regimes established during the colonial period. The chapter assesses 
the functioning of land markets after the recent reform in freehold, 
 mailo , leasehold and customary tenure regimes.  Chapter 11 , on forest 
tenure reform in China, also focuses on the effects of strengthened 
individual land rights through the provision of forestland certificates 
to individual households in recognition of tenure security and invest-
ments in forest land.    

 Chapters 2–8 have only looked at land tenure reforms regarding 
agricultural land. Chapters 9–13 focus on forest land and forest tenure 
reforms, where we have studies: in China ( Chapter 11 ), Ethiopia 
( Chapter 13 ), India ( Chapter 10 ), Kenya ( Chapter 12 ) and Nepal 
( Chapter 9 ).  
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  Box 1.4   Forest tenure reforms 

 There is little consensus on the optimal property rights regime for forest 
land and how various factors affect the choice of property regime for forest 
land. There does seem to be a consensus, however, that state ownership and 
management of forest land has failed in many cases, and has resulted in  de 
facto  open access deforestation and forest degradation. Many countries have 
therefore started reforms that devolve forest land rights and management 
to local communities, assuming that those communities have the capacity 
to implement collective action leading to better management of such forest 
land and positive welfare effects for local people, including the poor (Ostrom, 
1990). However, some more recent studies show that there are examples of 
success and failure for all broad types of ownership regimes (government 
property, communal property and private property) (Gibson et al., 2005). 
Meanwhile, Ostrom et al. (2007) have argued for moving beyond panaceas, 
referring to a blueprint for a single type of land governance system to handle 
complex socio-ecological systems. Instead, there is a need for deep diagnostic 
assessments as a basis for design of land tenure reforms. There could also be 
potential conflicts between short-term needs of people and the long-term 
sustainability objectives for forest land, as a substantial time may elapse 
between the point when an investment in forest conservation is made and 
the time when the benefits from it can be derived. This means that both the 
long-term dimensions and the collective action requirements can be chal-
lenging for communal organizations; their success will depend on a number 
of characteristics that have been outlined by Ostrom (1990). These include the 
resource characteristics, the group characteristics, the institutional arrange-
ments, and the external environment; each of these affects the individual and 
group incentives which again affect institutional reforms.   

 Some countries have observed problems with communal collective 
management of forests and have started to further distribute forest land 
to individual households. We look at China as a case where a transition 
from community forestry to more individual forestland management 
has expanded in recent years by providing individual households forest-
land certificates for 30–70 years for forestland plots. 

 In India and Nepal, the roles of community organizations are 
assessed in relation to the management of communal forests with a 
varying degree of state involvement and influence. With increasing 
population pressure, local communal forests may no longer be able 
to supply all the forest products needed by the local population; the 
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more degraded the forests and the more restrictive the harvesting 
regimes implemented to rehabilitate such forest lands, the more likely 
this is to be the case. Such restrictive harvesting regimes (exclusion) 
are likely to create incentives for private farm tree planting to meet 
the needs for building materials as well as firewood. We assess the 
relationships between forestland degradation and access, and forest-
land protection reforms and incentives to plant trees on individual 
farms, in Ethiopia and Kenya. In Kenya, the factors associated with 
participation in Community Forestry Groups and how these affect 
tree planting on individual farms are explored. In Ethiopia, there are 
also restrictions on tree planting on individual farmland intended 
for food crop production, while land certification on household land 
may have stimulated longer-term investments on the land, including 
tree investments – but such investment incentives may also be 
affected by access to community forests that have been protected as 
area enclosures. The basic relationships investigated in these forest-
land  chapters are illustrated broadly in  Figure 1.6 .     
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  Box 1.5   Large scale land acquisitions (‘land grab’) 

 The world first became aware of a renewed trend towards large scale land 
acquisition and the challenges it poses in 2008, when evidence of a Korean 
firm obtaining more than 1 million ha in Madagascar ‘for free’, that is with 
virtually no compensation to local people, was widely circulated in the global 
press. The resulting controversy contributed to the collapse of the country’s 
government and the withdrawal of the investment. But three factors contrib-
uted to the surge in the demand for land, especially in Africa:

      (i)      expectation  of continued strong growth of demand for foods and their 
increased price volatility in agricultural commodities;  

   (ii)      increased use of what might traditionally have been considered as 
‘marginal’ lands for the production of environmental services; and  

  (iii)      the fact that in the current macro-economic environment, many actors 
in the financial sector consider land as an asset with highly desirable 
properties.    

 Even though agricultural investment in developing countries is much needed 
and there are examples demonstrating that it can help improve access to 
technology, markets, and finance for smallholders, the sudden nature and 
enormous magnitude of such demand (Anseeuw et al., 2012) put enormous 
strains onto existing institutional capacity. Even though interest in acquiring 
land did not always translate into actual deals (Schoneveld, 2011), many 
of the resulting land transfers are unlikely ever to generate local benefits 
(Deininger et al., 2011b) and some have already been abandoned. As experts 
expect commodity prices to remain at higher levels for the foreseeable future, 
improvements in land governance will be important to create an institutional 
basis that will allow such demands to be dealt with successfully. Four critical 
areas are  

       (i)     the recognition of existing rights;   
   (ii)     the identification of state land;  
  (iii)     the establishment of mechanisms for decentralized land transfers; and  
  (iv)     local infrastructure.      

 Much land in Africa, even if it has been occupied by local communi-
ties for a long time, is legally considered ‘state land’ that can be trans-
ferred to investors without first going through a process of ascertaining 
or compensating existing use rights. Failure to go through such a process 
has often led to conflict. Recent examples show, however, that if legal 
provisions are in place, rights to large areas of land can be adjudicated 
quickly, cost-effectively and in a way that includes land use planning, 
thus identifying areas that could be made available to outsiders. 

 In many countries, legal provisions require that land intended to be 
transferred to investors be first expropriated or converted into state land. 
But in many countries the acquisition and divestiture of state land are a 
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key area of corruption and bad governance. Moreover, with such provi-
sions, even communities that are interested in transferring land to an 
investor or establishing joint ventures either will be unable to do so or will 
not benefit from it directly. So legislation that requires expropriation as a 
precondition for transfers to investors or that gives wide latitude to expro-
priation for transfer to private interests should be amended, first to give a 
clear rationale (for example, in terms of environmental externalities) for 
declaring areas as state land, and then to follow this up with an inventory 
that unambiguously demarcates such lands on the ground. Importantly, 
there should be transparent mechanisms for the divestiture of land that 
does  not  meet these criteria, with preference given to actual users. 

 To provide investment incentives and facilitate the conversion of land 
to its best use, it is critical that current and comprehensive information 
on property rights is broadly and cost-effectively accessible. This should 
allow low-cost registration of any transfers among private parties and 
include relevant contractual details. High levels of fees which in many 
instances act as a strong disincentive to the transfer of land to better 
uses – or indeed better users – should be lowered and replaced with a 
regime of land taxation (which would provide incentives to bring land 
into use) or taxation of profits with no loopholes. 

 The fact that demand for land, at least in Africa, has somewhat receded 
from its peak (Arezki et al., 2011) provides an opportunity for govern-
ments to undertake reforms in these areas. Countries with large amounts 
of land that might be of interest to investors may need to combine these 
with ways to promote investment in line with the country’s comparative 
advantages and its envisaged long-term development path. Key areas of 
concern relate to  

     (i)     clustering, to piggy-back onto existing infrastructure and attain 
synergy from a focused approach to technology and markets;  

   (ii)     transparent screening of investment proposals, to reduce the risk 
of irreversible damage being inflicted by deals that are non-viable 
from a technical point of view;  

  (iii)     agile mechanisms for dispute resolution and arbitration, to adjust 
knowledge and institutional arrangements to emerging needs; and  

  (iv)     options for investors to signal compliance with standards, to attract 
capital at low cost and set in motion a race to the top.    

 International organizations have reacted to these new large land acqui-
sitions – the ‘land grab’– by implementing studies of the phenomenon 
and offering training and build-up of national capacity to reform laws 
and national and local institutions in ways that can better protect local 
interests. 
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 Such reforms need to be tailor-made to each country by building on 
existing institutions, agro-ecological and market characteristics. We there-
fore end the book with a discussion of the future land governance chal-
lenges; some of the main issues are illustrated in  Figure 1.7 . In particular, 
the relationship between statutory law, customary land rights and investor 
rights have to be clarified, otherwise new investor demand for land can 
create tenure insecurity and cause alienation of traditional land users unless 
land governance systems can be established that can ensure that their rights 
are protected and that they are included in the growth process.    

 Our basic proposition is that the new demand for land in countries 
with weak land rights creates not just more tenure insecurity and risk 
of loss of customary land rights for indigenous populations, but also 
political instability, which increases the risk for investors as well. We 
suggest that new land tenure reforms are essential to establish sustain-
able benefits that can lead to broad economic growth in these countries. 
Failure to implement such reforms can lead to very skewed land rights 
distributions, which are bad for economic development and the scope 
for poverty reduction in the short, medium and long term. 

 Super-large farms do not provide economic benefits to society beyond 
that which is already provided by medium-size and small farms. The hasty 
establishment of such large farms that are not recognized by the local people 
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can easily lead to conflicts between the investors and the local people and 
lock development into an inappropriate development pathway. 

 The challenges posed not only by the land rush examined in  Chapter 14  
but also by continued urban expansion have led to a recognition of the 
need for capacity building and improvements in land governance by the 
international community. That need has been articulated in a number 
of policy statements, such as the Voluntary Guidelines supported by 
FAO (Food and Agricultural Organization of the UN, 2012) and the UN 
Economic Commission for Africa’s Land Policy Initiative and African 
Union’s Declaration on Land Policies and Challenges in Africa (African 
Union, 2009). These documents are likely to greatly advance the debate in 
the sector, especially if they can be translated into broad-based dialogue 
that results in consensus on priorities and action at country level. 

 In  Chapter 15 , we review the land governance assessment framework 
(LGAF) which has been developed to address this challenge. Experience 
suggests that by facilitating dialogue among land sector stakeholders 
who often fail to communicate with each other, the LGAF can help 
identify priority policy actions that can feed into the policy dialogue at 
higher level, including passage of legislation and institutional reform. 
This can prepare the way for the piloting of innovative approaches to 
the various factors underlying tenure insecurity and weak land govern-
ance. We end the book by drawing our conclusions in  Chapter 16 .   
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     2 
 Land Reforms, Caste 
Discrimination and Land Market 
Performance in Nepal   
    Jeetendra P.   Aryal  and  Stein T.   Holden    

   2.1     Introduction 

 The caste system is an inherent part of Nepal’s institutional structure, 
as are class formation, political instability and conflict. The group the 
caste system discriminates against the most forcefully is the Dalit, the 
so-called ‘untouchables’. Dalits have for many centuries faced religious, 
occupational and even territorial discrimination; they were traditionally 
excluded from receiving education and using public resources, and had 
no rights to own land (Dahal, 1995; CHRGJ, 2005; Haug et al., 2009). 
The situation of the Dalits in Nepal, especially before 1951, can best 
be explained by a patron–client dependency in which landed patrons 
(high-caste households) provided the Dalits with access to small pieces 
of land and other basic requirements for subsistence living – and in 
return for that, they were bound to provide their services to their patron; 
in essence, a feudal system. Although caste discrimination is outlawed 
now, it still has impacts on their lives, because it restricts their access to 
economic resources; as a result, nearly 75 per cent of Dalits in Nepal are 
functionally landless (Wily et al., 2008). Traditional religious justifica-
tion combined with poverty and landlessness contribute substantially to 
the social ostracism of the Dalits (Banerjee and Knight, 1985). 

 The Dalits started to raise their voices against caste-based discrimina-
tion in the 1940s, but until 1990 the Dalit movement remained subsumed 
within the larger struggle for democracy (DFID and World Bank, 2006). 
With the establishment of democracy in 1990, however, the Dalit move-
ment gained momentum; the Dalit organizations demanded land reform, 
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with the shares of land to be in proportion to the population size (UNDP, 
2008). Yet even so, except for a small proportion of the hill region Dalits 
who have improved their livelihood by participating in paid activities, the 
majority of the Dalits remain below the poverty line (Hatlebakk, 2008). 

 Despite being a democratic state after 1990, Nepal failed to establish 
an inclusive polity because the caste-based norms and networks persisted 
throughout all its institutions. This provided a launchpad for the radical 
movement launched by the Maoists. Among other factors, the Dalit 
grievances were one of the powerful factors leading to the success of the 
Maoist war in Nepal (Murshed and Gates, 2005); the Maoists were able 
to recruit many Dalits in their army because the Maoist demands such 
as ending caste discrimination, and radical land reforms were closely 
related to the Dalit grievances. In addition, the Maoists also campaigned 
against caste discrimination by punishing non-Dalits who practised 
caste-based discrimination, such as preventing Dalits from entering 
temples or fetching water from public wells, or indeed any kind of 
humiliation (CHRGJ, 2005). 

 The Maoist war ended in 2007, and the Interim Constitution of Nepal 
2007 guaranteed to remove all caste-based discrimination. However, in 
the case of Dalits the constitutional provision alone was, and still is, not 
enough, as they had previously been deprived of access to economic 
resources such as land, education and regular employment; the conse-
quent inequality in land ownership continues to hold even today, 
because in Nepal inheritance remains the major form of land transfer 
from one generation to the other in Nepal. The legal practice until now 
has been to divide the parental property (both land and non-land) 
equally among the male heirs. In addition, although participation in 
the land market is possible, the purchase of land is beyond the capacity 
of poor Dalits, as the credit market is highly imperfect. These two factors 
mean that land tenure reform should be a major area of concern. 

 Previous land reform measures (see  Section 2  for details) did not take 
into account the disadvantaged position of Dalits with regard to land 
ownership (Hatlebakk, 2008). Furthermore, many of the beneficiaries 
of past land redistributions turned out to be other than the poor and 
unprivileged (Pandey, 1993). The past land tenure reform measures were 
focused on the Land to the Tiller policy, but without proper attention 
being paid to any consequences that might arise from it (Yadav, 1999). 
The Land to the Tiller policy set up a provision that a formal tenant 
can claim the ownership rights on part of the rented land (Yadav, 1999; 
Bhandari, 2006), and as a result, formal tenancy transactions decreased, 
as landlords feared participating in land tenancy transactions (Yadav, 
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1999). This provision also resulted in dual ownership of rented land, 
which in turn discouraged investment in land for quality improve-
ments. Overall, these past land policies have distorted the functioning 
of the land rental market in Nepal. 

 The failures of the past land reforms in redistributing land might be 
one of the reasons why the Maoists acquired stronger support from 
Dalits and landless people (Hatlebakk, 2008). Inequality in land distri-
bution, along with poverty, provided a basis for the rural support for the 
Maoists. As a result, under the leadership of the Maoists, landless people 
took land belonging to others not only during the war but also after the 
Peace Agreement (Tiejun and Kinchi, 2008; Jolly, 2009). The Maoists 
have issued repeated threats to the landowners to not sell or use the 
land, stating that it will be distributed to landless people, and this has 
created frequent political and social unrest in Nepal. 

 So it was failures of the past land reform measures that contributed to 
the Maoist insurgency, because the war began with land reform as one 
of the major political demands (Wily et al., 2008). Overall in south Asia, 
the caste system and land tenure reform legislation have between them 
hindered access to the agricultural ladder whereby landless households 
could become tenants and later owner-operators (Otsuka et al., 1992). 

 Unremitting social discrimination in Nepal – and indeed anywhere – 
primarily contributes to social unrest and conflict, and may accelerate 
political unrest. A peaceful development will require policies that facili-
tate a more just distribution of resources and it calls for a renewed 
interest in land redistribution. At the same time, it is important to draw 
lessons from the failures of the past attempts at land tenure reform; an 
understanding of the implications of the past Land to the Tiller policies, 
and their unintended consequences, would provide a basis for designing 
appropriate land tenure policies in Nepal. 

 In an agrarian nation like Nepal, access to land is a critical issue, because 
it is strongly associated with welfare and poverty. Land tenure reform 
measures are essential not only for the social equity that minimizes polit-
ical conflict and unrest, but also for enhancing agricultural productivity 
and thus promoting welfare and food security. A recent study (Aryal 
and Holden, 2009) in the western part of Nepal indicated that Dalits 
are land-poor – but they are more productive farmers than non-Dalits. 
Therefore, land redistribution towards Dalits is not only important for 
reducing a possible Dalit uprising, as in India, but also for enhancing 
land productivity. Land redistribution, therefore, is linked with several 
important issues, such as equity in distribution, efficiency of production, 
and a minimizing of the possibility of political and social unrest. 
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 Against this backdrop, this chapter focuses particularly on the impli-
cations of caste discrimination and past land reforms on the land rental 
market performance, land productivity and land use intensity. We 
analyzed these issues using data from western Nepal. For the purpose of 
analysis, we classified all sample households into two broad categories: 
high-caste (which, for the purposes of this analysis, means all castes/
ethnic groups except Dalits) and low-caste (Dalits only). This classifica-
tion is appropriate because, due to the caste system, none of the other 
groups faces social exclusion as do the Dalits. For most of the analyses, 
this chapter draws from the recent studies by the authors in Nepal. 

 The rest of the chapter is structured as follows.  Section 2  contains a 
brief review of past land reform measures in Nepal and their failure, 
followed by the testable hypotheses in  Section 3 .  Section 4  provides 
the analysis of caste discrimination, and its implications for land rental 
market performance and land productivity. The last section presents the 
conclusions and recommendations.  

  2.2     Past land tenure reform measures and its failures 

 The first reform measure taken in the land tenure system in Nepal was 
the provision of private property rights in the interim constitution of 
Nepal, in 1951. This provision made the  Birta   1   and  Jagir   2   landholders 
become the permanent owner of the land, by securing private prop-
erty rights. Although its primary intention was to strengthen private 
property rights, it in fact resulted in an even worse inequality in the 
distribution of land, as it institutionalized the hierarchical relationship 
between landed élites and peasants (Regmi, 1976; Joshi and Mason, 
2008). This ensued because the people who had already acquired Birta 
and Jagir land were the government officials, military officers, Brahmins 
and members of the ruling classes (Joshi and Mason, 2008). Land tenure 
security in such a context resulted in the highly unequal distribution of 
land ownership, and thereby intensified the need, as some people saw 
it, for agrarian reform in Nepal. 

 In 1951, the government also enacted the Tenancy Rights Acquisition 
Act. This Act had a provision that tenants would be provided with title 
to the land on which they paid land tax. However, this provision did not 
serve its original purpose, because the land tax, although collected from 
tenants, was registered officially in the name of landlords. As a result, 
it had precisely the opposite effect to that apparently intended, giving 
permanent legal title of land ownership to those landlords who managed 
to pay the land tax (Regmi, 1976). In such circumstances, the land tenancy 
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reform measures that had been implemented thus far remained largely 
ineffective (Yadav, 1999; Joshi and Mason, 2008; Wily et al., 2008). 

 Another reform measure taken in the land tenure system in Nepal was 
the abolition of Birta tenancy in 1957 which converted all Birta land into 
 Raikar.   3   This provision was implemented when the first democratically 
elected government of Nepal, the Nepali Congress Government, came 
into power in 1959. However, this could still not make any substantial 
change in the inequality of land distribution, as most of the Birta land 
owners, who belonged to ruling élites, were successful in transferring 
the Birta land into their private land. 

 The Land Act of 1964 was the most comprehensive of all the meas-
ures taken in the land sector, and even today this occupies the central 
place in land reforms in Nepal (Wily et al., 2008). Initially, the Act was 
implemented over three consecutive years, starting from 1964, and was 
revised several times. The main objectives of this were to achieve more 
equitable land distribution and poverty reduction by redistributing land 
to small farmers, tenants and agricultural workers. The main compo-
nents of the Land Act 1964 were:

    (i)     Abolishing land tax collection by intermediaries ( Zamindari Pratha  
in Nepali).  

    (ii)     Imposing fixed ceilings on ownership landholdings, whereby a 
family could hold an area of 16.93 ha in the Terai  4   area, 4.07 ha 
in the Hills and Mountains area, and 2.54 ha in the Kathmandu 
Valley.  

  (iii)     Fixing land rent as half of the output of the main crop.  
  (iv)     Implementing a compulsory saving program to provide an alterna-

tive source of credit to farmers.  
    (v)     Imposing measures to improve farming practices.  
  (vi)     Imposing a ceiling on tenancy holdings of land, whereby a family 

could hold an area of 2.67 ha in the Terai, 1.51 ha in the Hills and 
Mountains, and 1.02 ha in the Kathmandu Valley.    

 The abolition of intermediaries was used as an instrument to reduce 
the feudal and semi-feudal tenure system. There was also provision 
to distribute the land acquired as a result of landlords possessing land 
above the ceiling fixed by the Act. In addition, several supporting laws 
were enacted to improve the registration of land and tenants. 

 But the Land Act 1964 was only partially implemented ... as its imple-
mentation took several years, many large landowners were able to 
circumvent the land ceiling fixed by the act – either by selling their 
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surplus land or by distributing it among close relatives (Yadav, 1999). As 
a result, the government was unable to acquire the amount of land that 
could have been expected when the program was initiated. Yadav (1999) 
reported that by implementing the new ceilings on land, as defined in 
the Land Act 1964, a mere 31,800 ha of land were acquired, of which 
only 29,100 ha were distributed among the landless and small land-
holders. The total land acquired for distribution was therefore less than 
2 per cent of the total agricultural land in the country (Yadav, 1999; 
Bhandari, 2006). Worse, not all the redistributed land was received by 
the intended beneficiaries due to inefficient land administration and 
the strong alliance between the landed class and bureaucracy (Regmi, 
1976; Bhandari, 2006). So, assessed in terms of actual land acquired 
and redistributed, the land reforms program of 1964 did not seem to 
be effective. However, the program was at least successful in abolishing 
the local intermediary ( Zamindar ) system for collecting land tax, and as 
a result cultivators were no longer subjugated to this particular form of 
overlordship (Kuhnen, 1971). 

 Another major area where the land reform program of 1964 had a 
strong influence was the tenants’ and tenancy regulations. The Nepali 
government initiated a program to identify the real tenants and grant 
them formal tenancy certificates – but as it turned out, of the 600,000 
tenants, less than half were able register as formal tenants due to the 
lack of a proper registration system (IDS, 1986). After the implementa-
tion of the Land Act 1964, both the number of recorded tenants and 
the total area under tenancy declined (more about this below).  Table 2.1  
shows the proportion of tenant households as a portion of the total farm 
households and area under tenancy as a portion of the total area under 
cultivation.    

 As mentioned above, in the first two decades after 1964, the percentage 
of formal tenant households substantially declined, from 40.4 to 9.5 per 
cent. Then from 1981 it increased slightly from that very low level. The 
decrease was largely attributable to the provision of dual ownership of 

 Table 2.1      Proportion of tenants and area   under   tenancy (%)  

Description

Year

1961 1971 1981 1991 2001

Tenant households 40.4 19.0 9.5 15.9 12.2
Area under tenancy 25.5 15.9 6.2 8.5 8.7

   Source:  Ministry of Land Reform and Management (2006).  
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rented land by both landlord and tenant when a formal tenancy was 
adopted. Furthermore, this provision was later interpreted to mean that 
the tenant would receive half the tenanted land. The land reform law 
not only prohibited the eviction of tenants but also restricted the land-
owner from selling the land under tenancy because it would be under 
shared ownership of the landlord and tenant. In consequence, landlords 
attempted to circumvent the implementation of the Land to the Tiller 
program – and the share tenancy contracts of poor tenants then became 
even more insecure than before. This gave rise to informal tenancy, 
as landlords would make personal agreements through oral contracts 
with their tenants, for them not to claim tenancy rights (Acharya and 
Ekelund, 1998). Another reason for the decline in formal tenancy was 
that most of the tenants were illiterate and were unable to register as 
a formal tenant within the time limit set by the government; about 
560,000 tenants failed to register as formal tenants and so lost any claim 
to their tenancy rights (Land Watch Asia, 2009). 

 The provision of sharing the rented land between landlord and tenant 
increased landlords’ tenure insecurity and resulted in them not being 
amenable to entering into formal tenancy contracts. This encouraged 
landlords to rely on short-term, informal (mostly verbal) contracts, due 
to a fear that the tenants might claim tenancy rights. This fear even 
caused the landlords to keep their land fallow or only partially culti-
vated, and also increased landlord–tenant disputes. Although the figures 
are contested, it is estimated that nearly 25 per cent of cultivable land is 
reported to have been left fallow due to land ownership disputes (Land 
Watch Asia, 2009). 

 Although there are no exact records on how much land is under 
informal tenancy in Nepal (Yadav, 1999), recent studies have claimed 
that the number of informal tenants surpasses the number of formal 
tenants (CSRC, 2007; Wily et al., 2008). This has discouraged both 
landlords and tenants from investing in land improvements. Studies 
(Pandey, 1993; Yadav, 1999; Wily et al., 2008) show that the land reform 
in 1964 was largely ineffective in achieving its stated objectives. In 
essence, there was no significant improvement in land distribution and 
the land tenure system before 1990, as the country was under an abso-
lute monarchy in which the king was above the law; his close relatives 
and ardent supporters were often the feudal landlords. 

 After the political upheavals of 1990, Nepal adopted a multi-party 
democracy system with a constitutional monarchy, and thus the power 
of the king was substantially reduced. This political transformation 
created an opportunity to readdress land reform, and in 1995 a High 
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Level Land Reform Commission (HLRC) was formed. This commission 
set up new provisions for tenancy reform, with the target of abolishing 
tenancy by handing over a share of the rented land to tenants, resulting 
in a more equitable distribution of land (Wily et al., 2008). Some of the 
major recommendations made by the commission in relation to land 
tenure were:

       (i)     If both landlord and registered tenants are farmers, the land under 
tenancy will be equally divided between them.  

     (ii)     If the landlord does not farm the entire land, all the land under 
tenancy will be handed over to the tenant. In this case, the land-
lord will receive the market value of 50 per cent of the land rented 
out. If the tenant is unable to purchase the landlord’s share of the 
rented land, it will be sold elsewhere.  

    (iii)     The ceiling of maximum size of ownership landholding should be 
reduced, so that a family can possess up to 3 ha in Terai, 2 ha in 
Hills, 4 ha in Mountain, 1 ha in the Kathmandu Valley (but only 
0.5 ha in the urban areas of Kathmandu Valley), and 1 ha in all 
other urban areas.  

    (iv)     The subdivision of land below a minimum farm size should not 
be allowed, and this would apply even when transferring land to 
tenants.  

     (v)     Tenancy rights, including the right to receive 50 per cent of rented 
land, would be given to any farmer who had tilled the land for 
three consecutive years.  

    (vi)     Tenancy rights would be inheritable.  
  (vii)     Tenancy rights would mostly be granted to marginal farmers.    

 For the first time ever, the HLRC (1995) also addressed the problem of 
land fragmentation. The Agriculture Perspective Plan of Nepal, initi-
ated in 1996, also recognized agricultural land fragmentation as one of 
the major constraints on agricultural development, and recommended 
taking action toward consolidating land. Although several reforms had 
been initiated, the governments from 1996 to 2007 were not able to 
implement most of the policies, as the country was engulfed in the 
Maoist war. 

 Since the end of the war, however, land tenure reform has again 
become a major item on the agenda. The interim constitution of Nepal 
2007 has clearly stated that the country will implement a scientific land 
reform. The difficult question now facing Nepal is: what truly consti-
tutes a scientific land reform? 
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 In the interim, several non-governmental organizations, such as the 
Community Self-Reliance Centre (CSRC) and Land Watch Asia, have 
been working on this issue. It is surprising to see that most of them 
advocate the Land to the Tiller policy as a basic objective, and consider 
tenancy transactions as inefficient and feudal. However, recent studies 
in India (Deininger et al., 2008, 2009) and China (Kung, 2002; Deininger 
and Jin, 2005; Jin and Deininger, 2009) showed the importance of rural 
land rental markets and claimed that restrictions in the land rental 
market negatively affect productivity and equity by reducing the scope 
for rental transactions that improve efficiency. Deininger and Jin (2005) 
showed that rural land rental markets are more effective in reallocating 
land than is administrative reallocation, and so improving land rental 
markets increases productivity. 

 Land reform needs to be viewed from the broad perspective of agrarian 
reform rather than just a Land to the Tiller program. For a farmer, land 
reform may mean precisely that – but for a country, land reform should 
refer to a fundamental institution-building instrument to strengthen the 
overall national economy. The success of land reform in East Asia shows 
that land reform is not in fact a part of any political philosophy; despite 
this, most of the left-wing parties in Nepal still believe that land reform 
could be successful only under a strong communist regime (Tiejun and 
Kinchi, 2008). The formation of appropriate land policies to improve 
the efficiency of markets, enhance agricultural investment and increase 
productivity necessitates a critical understanding of the specific rural 
market imperfections, their effects on access to land, and the way they 
interact with tenure security (Holden et al., 2008). 

 The studies on the land reform are often biased against the land-
lord. It should be clear, however, that not all landlords are feudal. 
For example, if a household owns land with an area under the limit 
set by the existing land laws and uses the land rental market rather 
than directly cultivating its land, is the household a feudal landlord? – 
or a participant in the land rental market? And if a household head 
emigrates in order to earn a decent wage (now common in most of the 
villages in Nepal) and due to the consequent lack of family labor the 
family rents out its land for some time rather than cultivating it, is that 
household a feudal landlord? These cases are increasing in rural Nepal 
and so improving the land rental market could be a better solution than 
relying primarily on land redistribution policies. The role of land rental 
market should not be undermined, because a better functioning land 
rental market provides a poor farmer with the opportunity to climb the 
agricultural ladder.  
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  2.3     Testable hypotheses 

 Caste discrimination against Dalits throughout the history of Nepal has 
created inequality in access to and distribution of economic resources. In the 
past, the state itself institutionalized caste-based discrimination. Although 
such discrimination is now outlawed, it still has impacts on the distribution 
of economic resources such as land. Inequality in asset-holding along with 
labor market discrimination, especially in regular off-farm employment, 
may have efficiency implications, given that market imperfections are a 
feature common to rural areas of Nepal – as indeed in other developing 
countries. Based on this, we propose the following testable hypotheses:

   H1:     Low-caste households have a lower land endowment and poor 
access to skilled off-farm employment, and so are more likely both 
to rent additional land and to work as agricultural laborers.  

  H2:     Land productivity is higher on the land operated by low-caste 
households as compared to that of high-caste households (due to 
discrimination causing high transaction costs and low opportunity 
cost of labor in the labor market).  

  H3:     Low-caste households are rationed in the land rental market, 
restricting their access to land.  

  H4:     There is an inverse relationship between land productivity and farm 
size (IR), caused by caste discrimination (so low-caste households 
must face high transaction costs in labor and land rental markets).  

  H5:     Low-caste households are too poor to invest in their land, vs. implies 
that H5 and H6 are opposing hypotheses.  

  H6:     Low-caste households depend more on agricultural production on 
limited land, and so invest more per unit of land to increase their 
productivity, and have higher-intensity production.    

 In order to test these hypotheses, we used the primary data collected in 
2003 from 500 households in the Mardi watershed area, situated in the 
western hills of Nepal. The household survey was carried out in three 
Village Development Committees  5   (VDCs), namely Lwang-Ghalel, Rivan 
and Lahachok. The data was collected both at household level and at farm 
plot level. Therefore, in the case of household level analysis our sample 
size is 489 households (we dropped 11 households due to certain incon-
sistency in the data); and for the farm plot level analysis we have 1131 
plots. We have collected a wide range of household information as well as 
biophysical information on farm plots.  Table 2.2  presents the total house-
holds and their caste distribution, and the sample size of this study.      
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 We made a complete list of all households in the study area using the 
information obtained from the Village Development Committee office. 
Then, the 25 per cent of the total households were selected randomly 
as sample households for this study. Data was collected using a struc-
tured questionnaire, which was pre-tested in a study village. After an 
intensive training during the pre-testing of the questionnaire, local 
school teachers were deployed as enumerators. For details, we refer to 
the study by Aryal (2011).  

  2.4     Caste discrimination, and its implications for land 
market performance and land productivity 

 In our study villages of western Nepal, the caste status of the household 
was found to have been associated with several factors: land ownership, 
land rental market participation, labor market access and participation, 
investment behaviour on land conservation, intensity of cropping, and 
land productivity.  Table 2.3  presents some of the major household char-
acteristics variables by caste.      

 From  Table 2.3 , it is clear that the average ownership land holding is 
0.64 ha in the case of high-caste households, while it is only 0.17 ha in 
low-caste households. But by participating in the land rental market, 
low-caste households are able to increase their operational holding to 
0.35 ha. In general, low-caste households have a lower land endowment 
and poor access to skilled off-farm employment, and so are more likely 
to rent in additional land, and work as agricultural laborers.  Table 2.4  
shows the land rental and agricultural labor market participation of the 
sample households by caste.      

 Table 2.2     Population and sample selection for the study 

VDC

Total households Caste distribution Sample size

Number % High (%) Low (%) Number %

Lahachok 721 36.2 77.8 22.2 177 35.4
Rivan 334 16.8 85.5 14.5 83 16.6
Lwang-Ghalel 935 47.0 77.0 23.0 240 48.0
Total 1990 100 80.1 19.9 500 100

   Source:  VDC office and field study (2003). 

   Notes: We have divided all households into high caste and low caste for the analysis.   High-
caste households include Brahmins, Chhetries, and ethnic groups (Gurung and Magar), 
whereas low-caste households include all Dalits (Damai, Sarki, Gandharva and Kami).    
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 Table 2.3     Major household characteristics variables by caste 

Variables High 
caste

Low 
caste

All 
sample

Test

Number of households 382 107 489 –
Ownership land holding (in ha) 0.64 0.17 0.53 8.83***
Operational land holding (in ha) 0.63 0.35 0.56 5.86***
Male head dummy (in %) 20 65 30 82.72***
Literate head (in %) 35 19 31 10.40***
Farm income (in Rs.) 32035 15312 28376 5.57***
Remittance income (in Rs.) 20127 3449 16478 4.41***
Total income (in Rs.) 72360 30928 63294 8.02***
Value of asset (in Rs.) 38581 15173 33459 8.29***
Agricultural wage employment 

(unskilled) (in %)
12.3 69.8 24.94 7.16***

Non-agricultural wage 
employment (unskilled) (in %)

34.2 25.6 32.31 3.78***

Regular salary jobs (at least one 
member) (in %)

41.3 9.2 26.58 5.71***

At least one member earning 
pension (in %)

26.7 5.6 22.09 3.96***

   Source:  Authors’ survey data. 

    Notes:  Test shows the difference between high-caste and low-caste households; t-test is used 
for continuous variables and chi-square test for categorical variables. In all employment 
variables, we refer to households that have participated in a particular employment type. 
Regular salary jobs include the jobs both in and outside the country. Significance levels: *** 
 p <0.01, **  p <0.05, *  p <0.1.    

 Table 2.4      Land rental and agricultural labor market participation of sample 
households  

Land rental market

High-caste households Low-caste households

Agricultural 
labor market

Landlord
Non-

participant Tenant Landlord
Non-

participant Tenant

No. % No. % No. % No. % No. % No. %

Net seller 0 0 21 5.5 22 5.7 4 3.7 37 34.6 48 44.9
Non-participant 48 12.6 50 13.1 13 3.4 2 1.9 8 7.5 5 4.7
Net buyer 28 7.3 171 44.8 29 7.6 0 0 3 2.8 0 0
Total 76 19.9 242 63.4 64 16.8 6 5.7 48 44.9 53 49.5

   Source:  Authors’ survey data.  
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 From  Table 2.4 , we can see that nearly 50 per cent of the low-caste 
households are tenants, while about 83 per cent hire their members out 
as agricultural labor. Typically, the agricultural labor market still exhibits 
the caste-based hierarchy: it is low-caste household members that largely 
work as agricultural laborers. The results in  Tables 2.3  and  2.4  support 
hypothesis H1 above. 

 Against this backdrop, we assessed how caste-related differences in 
land productivity are associated with caste-related differences in endow-
ments and market access (Aryal and Holden, 2011b). In order to examine 
this, we compared the land productivity:

      (i)     on the owner-operated land of low-caste households vs. owner-
 operated land of high-caste households and  

  (ii)     on the owner-operated land of high-caste households vs. rented-in 
land of low-caste households.    

 The results showed that in both cases low-caste households have higher 
land productivity than high-caste households, and thus hypothesis H2 
cannot be rejected. Low-caste households, meanwhile, are found to 
have significantly higher land productivity on their owner-operated (28 
per cent higher) and sharecropped-in (21 per cent higher) land than the 
owner-operated land of the high-caste households.  Table 2.5  presents 
the results.    

 Table 2.5      Land   productivity difference by   caste  

Variable Kernel matching Variable Kernel matching

 Land   productivity  Land   productivity 
Owner-operated 
plots – low caste

81834.46 Rented-in plots – 
low caste

77139.9

Owner-operated 
plots – high caste

63783.15 Owner-operated 
plots – high caste

63783.2

Difference 18051.31 Difference 13410.7
Standard error 6601.92 Standard error 4966.3
t-statistic 2.73*** t-statistic 2.71***

 Number of 
observations 

 Number of 
observations 

Owner-operated 
plots – low caste

99 Rented-in plots – 
low caste

94

Owner-operated 
plots – high caste

639 Owner-operated 
plots – high caste

646

  Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.  
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 In addition, we did not find significant Marshallian inefficiency 
(measured as the land productivity difference between owner-operated 
and rented-in land of the same household) in the case of low-caste 
tenants (the result of the propensity score-matching method is reported 
in  Table 2.6  below). 

 In order to gain a deeper understanding of the phenomena, we jointly 
assessed the association between Marshallian inefficiency, allocative 
inefficiency of the land rental market, and IR; then we attempted to 
examine how caste discrimination could influence these phenomena 
(Aryal and Holden, 2010). For this analysis, we have been inspired by 
the research gap identified by Otsuka (2007) in his review of the empir-
ical literatures on share tenancy, allocative inefficiency of land rental 
markets, the IR and land-related investment. His review revealed that 
most studies have focused independently on only one of these issues, 
although they are closely related, and a joint study of these would lead 
to a deeper understanding. 

  Table 2.6  presents the results of the assessment of Marshallian inef-
ficiency. From  Table 2.6 , it is clear that Marshallian inefficiency was 
significant only in the case of high-caste tenants.      

 We got similar findings from a fixed-effects model even after control-
ling for plot quality differences and plot selection bias. The results are 
presented in  Table 2.7 .      

 We tested the IR after controlling for the influences of the 
Marshallian disincentives for owner–tenants (for details on the 
methods to achieve this, see Aryal and Holden, 2011b). The results are 
presented in  Table 2.8 .      

 Table 2.6      Assessment of   Marshallian inefficiency (kernel matching)  

 Land productivity All households Low caste High caste

Rented-in plots 56936.9 67456.6 53700.6
Owner-operated plots 65207.1 69920.8 62823.2
Difference −8270.2 −2464.2 −9122.6
Bootstrapped std. error 4164.2 9277.1 3455.5
t-statistic −1.98** −0.27 −2.64***

 Number of 
observations 
Owner-operated plots 56 20 36
Rented-in plots 136 32 104

    Notes: Number of observations reduced as we included only owner–tenant households. 
Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    
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  Table 2.8  shows that the IR remains and is strongly associated with 
caste discrimination even after controlling for Marshallian inefficiency; 
thus hypothesis H4 cannot be rejected. This indicates that caste discrim-
ination and high transaction costs in land and labor markets, rather 
than Marshallian inefficiency, are likely to be the most important expla-
nations for the IR.  Table 2.8  also shows that participation in the labor 
market did not eliminate the IR, demonstrating that participants in the 
labor market also faced adjustment costs (non-linear transaction costs) 
in this market. This also indicates that members of low-caste groups 
may face higher transaction costs in off-farm labor markets and are thus 
compelled to work on their farm or work as an agricultural laborer in 
the village. 

 We analyzed the land rental market participation of the households 
using double hurdle (Cragg) models. The results are shown in  Table 2.9 . 
A smooth adjustment in the land rental market implies that, in the trun-
cated models, the coefficient on owned land should be close to -1 in 
the case of tenants, while it should be close to +1 for landlords. From 
 Table 2.9 , we see that the coefficient on own land for tenant households 

 Table 2.7      Assessment of   Marshallian inefficiency (household   fixed-effects 
models)  

All households Low caste High caste

Total value 
product/ha w/o IMR IMR w/o IMR IMR w/o IMR IMR

Tenure 
dummy 
(rent in = 1)

−0.180** −0.182** −0.045 −0.036 −0.233** −0.209*

IMR (plot) −0.018 −0.592 0.132
Joint test for 

plot quality 
variables

15.65*** 7.40*** 22.65*** 16.58*** 78.35*** 334.60***

Constant 11.43*** 11.44*** 11.43*** 11.30*** 11.41*** 11.30***
Number of 

observations
217 217 52 52 165 165

    Notes: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1. All continuous variables are in 
logarithms. IMR refers to inverse mills ratio and we report bootstrapped standard errors for 
models with IMR. We resampled households (bootstrapped with replications 500) in order 
to get corrected standard errors. F-test results are used in fixed-effects models (without IMR) 
while chi-square are used in the bootstrapped models (with IMR). The number of households 
in this analysis was reduced due to the exclusion of pure tenant households; out of 117 
tenant households, this left 71 available for analysis.    
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in the truncated model is -0.126 – well away from -1 – while for land 
rented out, the coefficient is 0.765 – also significantly smaller than 
+1. This indicates that there are significant transaction costs limiting 
adjustment on both sides of the land rental market, but stronger on the 
tenant side of the market; thus, hypothesis H3 cannot be rejected. On 
including an interaction variable for caste and farm size, this variable 
became highly significant and positive, showing that landless or very 
land-poor, low-caste households face even higher transaction costs in 
the land rental market and can access even less land. This is probably 
related to a stronger fear that such households can claim the land they 
rent in, in the spirit of the Land to the Tiller policies.      

 Returning to the farm size-productivity relationship, we show in 
 Figure 2.1  the differences in productivity by caste and farm size. While in 
the low-caste households there was no significant difference in produc-
tivity between the owner-operated and rented-in plots, in the high-caste 
households the rented-in plots had significantly lower land productivity 
than the owner-operated ones.    

 This leads to a query: why do many high-caste households still rent 
out land to other high-caste households, even though low-caste tenants 

 Table 2.8      Analysis of the relationship between   fixed-effects error component,  
 farm size,   caste dummy and labor market participation  

Fixed-effect error 
component

Model
1

Model
2

Model
3

Model
4

Model
5

Model
6

Farm size −0.535** −0.341 −0.549** −0.320 −0.585** −0.276
Low-caste dummy (1) 0.319*** 0.345*** 0.348***
Labor market 

participation 
(1= seller)

−0.046 0.047 −0.045 0.072

Labor market 
participation 
(1= buyer)

−0.119 0.046 −0.177 0.065

Labor buyer 
dummy*farm size

−0.009 −0.095

Labor seller 
dummy*farm size

0.236 −0.070

Constant 0.132** 0.005 0.185** −0.033 0.194** −0.046
Number of 

observations
217 217 217 217 217 217

Number of groups 70 70 70 70 70 70
Chi 2  statistic 5.92** 34.97*** 9.10** 35.03*** 10.35** 36.12***

    Notes: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1. Standard errors corrected for 
clustering at household level.    
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are more productive? The most plausible reason might be the fear of 
land loss due to the past Land to the Tiller policy, aggravated by the 
Maoist penchant for the same policy. Therefore, landlords want to mini-
mize the risk of losing land by renting out to the households on the 
lower social scale (Bhandari, 2007). 

 Low-caste owner–tenant households had higher land productivity 
than high-caste owner–tenant households – even after controlling for 
farm size and other household and farm characteristics and adjust-
ment for labor and land rental market participation. A strong and 
significant IR was found for high-caste households, whereas low-caste 
households are land-poor; they apply more labor per unit of land, 
and thus achieve higher land productivity on rented-in land as well, 
due to their poorer access to off-farm employment and the transac-
tion costs faced in the land rental market. So policies that can reduce 
the transaction costs in land and labor markets may reduce the level 
of caste discrimination and lead to more efficient resource allocation. 
In order to improve the efficiency of the land rental market, there is a 
need to remove the Land to the Tiller policy, especially the provision 
that a tenant can claim ownership rights on a certain percentage of 
rented land. This will reduce tenure insecurity among landlords, and 
thus increase tenants’ access to land through the land rental market. 

8
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–4 –2 0 2
Logarithm of farm size

Actual data 95% Confidence interval
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 Figure 2.1       Analysis of the   farm   size  –productivity relationship using local 
 polynomial regression   
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It will also reduce conflicts between landlords and tenants. However, 
there is a need to redistribute land from the less efficient to the more 
efficient farmers, and this can be done peacefully by imposing a 
progressive land tax by means of which to induce land sales by large 
land owners. Furthermore, the government should establish a land 
bank where a poor farmer can receive a loan to purchase land at a 
subsidized rate. 

 The findings that both Marshallian inefficiency and the IR are 
stronger for high-caste households, while low-caste households are 
found to have higher land productivity in general, might be due to 
the lower opportunity cost of labor. These findings thus raised the 
question: How are these differences between low-caste and high-caste 
households related to the differences in investment and the intensity 
of production? 

 In order to answer this question, we assessed the impact of caste 
discrimination in resource and market access on investment and inten-
sity of production (Aryal and Holden, 2011a). In Nepal, resource poverty 
is one of the consequences of caste discrimination. Low-caste house-
holds are therefore land-poor, and this can have direct effects on their 
willingness and ability to invest in their land. However, caste discrimi-
nation in the labor market and in the education system may also affect 
the opportunity cost of labor as well as the ability to invest in human 
capital. Then, higher land scarcity combined with lower opportunity 
cost of time due to labor market discrimination may cause low-caste 
households to concentrate more of their investments on their limited 
land resources – unless, that is, they are too poor to invest. As we linked 
the caste issue with poverty, the major research question is whether or 
not low-caste households invest more than high-caste households. We 
therefore studied how the investment and intensity of production differ 
between high-caste and low-caste households by analyzing the differ-
ences in short-term investments (in terms of fertilizer and manure) and 
longer-term investments (in terms of terrace maintenance expenses and 
intensity of cropping).  Table 2.10  summarizes the major results of the 
empirical analysis.      

  Table 2.10  showed that low-caste households are more likely to 
apply manure to land. The likelihoods of using fertilizer and adopting 
conservation investment were not significantly different between low-
caste and high-caste households. However, the amount of fertilizer 
used was significantly lower among the low-caste households; inten-
sity of fertilizer use was positively associated with farm size, indicating 
that land-rich households invest in labor-saving inputs like fertilizer 
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whereas low-caste households, with relatively low opportunity cost 
of labor, invest more in labor-intensive inputs such as manure. 
Hypothesis H5, that low-caste households are too poor to invest in 
their land, cannot be rejected in the case of fertilizer use, while it is 
rejected in the case of manure use. Households with access to off-farm 
employment were less likely to invest in land conservation. In addi-
tion, male-headed households, and households with more male labor 
endowment relative to ownership land holding, were found to invest 
more in land conservation. Low-caste households were found to have 
higher cropping intensity than high-caste households, indicating that 
land-poor but labor-rich households intensify their production by 
growing more crops per year (Aryal and Holden, 2011a). The figures 
also indicate that land-poor households rely primarily on intensifica-
tion when it is difficult to expand agricultural land, and thus hypoth-
esis H6 cannot be partly rejected. 

 The major limitation of our study was that we were unable to 
explicitly analyze the effects of the Maoist war on tenure insecurity; 
because our survey took place during the Maoist war there was high 
degree of risk involved, and a consequent inability to ask questions 
on this topic.  

  2.5     Conclusion and recommendations 

 Low-caste households remain poorer than high-caste households in 
terms of income as well as holding of other economic assets such as 
land and livestock. Furthermore, due to a lack of education, family 
networks and the presence of caste-based discrimination, low-caste 
households participate less in regular off-farm employment. The initial 
distribution of land is not only inequitable but also biased against 
the low-caste households. Moreover, the effect of caste on the land 
productivity differential is explained by historical, socio-economic 
and political structure that shaped the differences in access to land 
and regular off-farm employment. Limited opportunities outside the 
farming sector have forced low-caste households to concentrate their 
labor on farming on their own small plots or the limited land that 
they are able to rent in. 

 The productivity differential between high-caste and low-caste house-
holds remains significant even after the participation of households in 
the land rental market. An IR is observed; high transactions costs in the 
land rental market and caste discrimination are the main causes of the 
IR identified in the study area. This result suggests that the land rental 
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market needs to be improved, and caste-based discrimination reduced, 
in order to enhance land productivity. In addition, this result calls for 
land redistribution to enhance land productivity. 

 Many high-caste landlords are found to have rented out land to other 
high-caste households despite the fact that low-caste tenants farm 
more efficiently. This indicates that the inefficiency of share tenancy is 
more likely to be a consequence of the tenure insecurity created by the 
Maoist war and the Land to the Tiller policy that they advocate rather 
than any inherent difficulty in enforcing contractual terms under share 
tenancy. 

 Based on this, three major recommendations are made:

     i.      Market-assisted   Land Redistribution:  Our findings on the IR validate a 
need for land redistribution. This is necessary because improving the 
land rental market alone cannot rectify the fundamental inequity 
arising from the unequal distribution of land throughout history. 
The following changes are recommended for successful land redis-
tribution in Nepal:  

  (a)     change the ceilings of ownership holding;  
  (b)     progressive land tax;  
  (c)     establish a land bank;  
  (d)     improve land administration system; and  
  (e)     facilitate market-assisted land distribution through the above 

measures.     
   ii.      Improving the   land rental market:  The change in household labor 

force and participation in off/farm activities, especially in remit-
tance earning activities can change a household’s ability to operate 
land and create a need for rental transactions. Under such a situa-
tion, restricting the land rental market leads to more fallowing or 
less intensive use of agricultural land. Therefore, setting clear rules 
for land tenancy transactions improves the efficiency of land use 
rather than abolishing land tenancy transactions. Nepal should 
learn from recent experiences in China and Vietnam, where the 
removal of land tenancy restrictions contributed in transferring 
land to more productive and land-poor farmers in a more effec-
tive way than could otherwise be achieved with administrative 
redistribution of land or the Land to the Tiller policies (World 
Bank, 2003).  

  To improve the land rental market, the following changes are 1. 
necessary in present land laws in Nepal: 
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   (a)     Removal of the dual ownership of land which was introduced 
in the Land Act of 1964;  

  (b)     Remove the provision that a tenant can claim ownership 
rights on rented land; and  

  (c)     Remove the restrictions on the amount of land involved in 
tenancy transactions.    

  Together, these reforms should increase tenure security and 2. 
improve land access for land-poor and more efficient producers.     

   iii.      Reduce   caste-based discrimination:  There is a need to address the sources 
of caste discrimination. The constitution has already formally abol-
ished caste discrimination, therefore, awareness in society should be 
intensified by providing free education to the poor, and especially 
to low-caste people. Access to education and training programs can 
improve their long-term income and hence enable them to buy 
more land. In addition, special land reforms targeting Dalits can be 
carried out as they are among the very poor and landless. As Dalits 
have become more aware of their rights recently, there is a very real 
possibility of a Dalit uprising, as in India. Therefore, it is better to 
investigate feasible options for land reform, as was done in the case 
of the  Kamaiya  (bonded labor) system in Nepal (Hatlebakk, 2007).    

 Overall, land reforms need to be integrated with the overriding objective 
of poverty alleviation and increasing productivity rather than radical-
izing it. Structure of the society including caste discrimination, access 
to land and other markets, and caste-related social exclusion need to 
be analyzed carefully to design a policy that can address the problems 
associated with the land tenure system in Nepal.  

    Notes 

  1  .   Land granted by the state to individuals, usually on an inheritance basis. 
Such land was tax-exempt.  

  2  .   State land assigned to government employees in lieu of salaries.  
  3  .   Land owned by the state.  
  4  .   The low-lying plains south of the Himalayan foothills, bordering India.  
  5  .   A Village Development Committee (VDC) is the administrative unit at the 

village level. Each VDC consists of nine wards.  
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   3.1     Introduction      

 In India, land reform has been high on the political agenda since inde-
pendence in 1947 , and early efforts at abolishing intermediaries are 
widely credited with having brought about significant social benefits. 
The most prominent type is tenancy reform. As it does not extinguish 
landlords’ ownership rights, tenants – who may have benefited from 
rent ceilings and cannot be evicted – still have to pay annual share 
rent. This weakness of rights may fail to create the incentives for effort 
supply and long-term investment that have underpinned the success 
of land reforms elsewhere, effectively adding a dynamic inefficiency to 
the disincentives created by the Marshallian inefficiency of sharecrop-
ping. This could imply that despite the high political price of imple-
menting land reform in India, the schemes so far have failed to reach 
their productivity and poverty reduction potential. 

 To explore this issue empirically, we used a 2008/9 survey of more 
than 9,000 parcels in 200 villages from 10 West Bengal districts. These 
are owned by some 2000 owner-cum-tenants who had benefited from 
tenancy reforms which the state had implemented during the late 1970s 
and early 1980s. The production data relating to plots allowed us to explore 
the extent to which productivity from land reform plots differs from that 
of owned plots within the same household. We also assessed whether, 
beyond the traditional effects of share tenancy, limits on tenants’ owner-
ship rights – in particular the fact that part of the return from any invest-
ment will be transferred to the landlord as a higher share rent – reduce 
incentives for investment in soil conservation and irrigation. A complete 
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listing of all 90,000 households in the survey villages allowed us to put 
the findings in perspective and provides the necessary context. 

 In line with results from earlier studies of sharecropping in India, 
we find that levels of non-contractible input use as well as output are 
significantly lower on tenanted as compared to owned plots in the 
same household. The size of this inefficiency ranges between 14 and 
16 percentage points for gross and net revenue, respectively. Beyond 
this, holding land under tenancy rather than full ownership reduces 
investment incentives; tenanted plots are 26 percent less likely to have 
received labor-intensive investment in land improvements during the 
last eight years, and 7 percent less likely to have private irrigation invest-
ment attached to them. A lower bound estimate for the total output 
loss due to tenancy is thus close to 20 percent. Even if it were to involve 
paying an amount equivalent to current levels of share rent forever to 
the landlord, a transfer of full land ownership to current users could 
thus generate significant social benefits and might be implementable 
without large public subsidies. 

 Our findings are related to and contribute to two strands of litera-
ture. First, our study suggests that notwithstanding the enormous social 
advances permitted by West Bengal’s tenancy reform, it falls short of its 
potential by a significant margin, consistent with a drop in agricultural 
growth following the spurt of the 1980s and early 1990s. Second, while 
a number of recent studies found little evidence of a Marshallian inef-
ficiency, in West Bengal the reform-induced imposition of sharecrop-
ping as the only legal form of land leasing leads to a static as well as a 
dynamic inefficiency. This could be because effective enforcement of 
anti-eviction laws deprives landlords of the possibility of using evic-
tion threats as an incentive device, while incomplete property rights 
by tenants limit incentives for investment. Although restrictions on 
beneficiaries’ rights in West Bengal may be more far-reaching than in 
other contexts, many land reforms provided only incomplete property 
rights. Our results suggest that by affecting beneficiaries’ ability to put 
the assets they received to productive use, such restrictions will affect 
not only recipients’ welfare but also reduce the effectiveness with which 
a key productive resource is used by society. Even if the provision of 
restricted rights might have been necessary to make redistributive land 
reforms feasible politically, the removal of such restrictions may be an 
easy way to improve the productivity and welfare of some of the most 
disadvantaged groups. 

 This chapter is organized as follows.  Section 3.2  sets the stage by 
highlighting the economic motivation for land reform as a means to 
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eliminate obstacles to investment, describing cases where such a policy 
was implemented with some success, and reviewing land reform policies 
and evidence of their impact in India and West Bengal.  Section 3.3  lays 
out the econometric approach and descriptive evidence from the listing 
and the detailed household survey that forms the basis for our analysis. 
 Section 3.4  provides econometric results on the productivity and invest-
ment effects of sharecropping for owner-cum-tenants, and  Section 3.5  
concludes by drawing out implications for policy and research.  

  3.2     Background and relation to the literature      

 Land reform can be justified socially if it increases investment by allowing 
access to credit markets in situations where credit market imperfections 
are combined with the need for lumpy investments. Alternatively, land 
reforms   can break privileged access to political institutions. A number of 
examples illustrate the scope for swift implementation of land reforms 
measures to generate positive long-term impacts in ways that capitalize 
on market forces. In India, land reforms have been meaningfully imple-
mented in only a few states, including West Bengal. Impact studies 
largely use aggregate data and focus on the change brought about by 
reform instead of the extent to which it lived up to its potential and 
stimulated investment. 

  3.2.1     Land reform: economic justification and empirical evidence 

 Recent years have seen a significant increase in attention paid to the 
initial distribution of resources and political power role as key deter-
minants of institutional development, with far-reaching impacts on 
socio-economic and human development (Acemoglu and Johnson, 
2005; Nunn, 2009). In India, differences in historical institutions led to 
very different policy choices, so that the areas where landlords had the 
proprietary rights to the land were characterized by vastly lower agricul-
tural productivity and growth – as well as lower investments in health 
and education growth – than those areas where such rights continued to 
be held by their cultivators (Banerjee and Iyer, 2005; Iyer, 2010). 

 Credit market constraints in the presence of indivisible investments, 
for example in education or for starting up a business, can be a key 
reason for persistence of inefficient outcomes (Banerjee and Newman, 
1993; Galor and Zeira, 1993; Vollrath, 2009). With such constraints, the 
wealth distribution at any one time determines the shares of individuals 
who can access credit and thus invest in lumpy inputs. This may in turn 
affect equilibrium returns to different types of occupations and, through 
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intergenerational transfers, the distribution of wealth in future genera-
tions, creating the possibility of multiple steady-state distributions and 
path dependence (Ghatak and Jiang, 2002). 

 Inequality of land ownership may contribute to destructive tensions 
and social strife that can directly and indirectly undermine the basis of 
economic growth (Conning and Robinson, 2007) or increase the cost 
of distributional conflict (Hidalgo et al., 2010). If this is correct, land 
reform could have significant long-term benefits in terms of accumu-
lation of physical and human capital in an economy (Gersbach and 
Siemers, 2010). This could be through a one-time redistribution of assets, 
or more broadly through an increase in bargaining power (Mookherjee 
and Ray, 2002), for example via institutional changes that increase the 
ability of hitherto excluded groups to make their voice heard politically. 
In practice, a number of land reforms have been credited with not only 
redistributing land but also setting in motion a self-reinforcing virtuous 
cycle of higher productivity and investment that can have significant 
direct and indirect benefits for the poor (Lipton, 2009). 

 The impact of rapid and decisively implemented land reform on the 
facilitation of subsequent industrial growth in Taiwan (King, 1977), Korea 
(Jeon and Kim, 2000), and Japan (Kawagoe, 1999) is well established. 
In some cases with less favorable circumstances, significant impacts 
are reported as well. For example in the Philippines, contemporaneous 
improvements in technology allowed former tenants to gain enormous 
benefits by adopting green revolution technology, driving a wedge 
between the value of land and designated land rent or amortization fees 
 (Otsuka, 1991). There was also the case of Chile, where the 1958 introduc-
tion of a secret ballot precipitated far-reaching changes in voting behavior 
that helped the reform of land relations (Baland and Robinson, 2008). 
Localities with strong patron–client relationships had more support for 
traditional right-wing parties before the reform than after it. 

 Even where land reform has led to very positive outcomes in the short 
term, longer-term impacts depend on efforts being sustained and benefi-
ciaries receiving rights that are sufficient both to provide incentives for 
investment and to allow them access to the credit market. An inability 
to sustain efforts has compromised some of the initial benefits from 
land reform, in cases such as Kenya and Guatemala. A number of studies 
also make the point that restrictions on the type of rights they received 
will affect beneficiaries’ ability to use the land and thus productivity; 
for example, the fact that early reforms in Zimbabwe provided use-only 
rights limited the investment incentives (Deininger et al., 2004). In 
Latin American countries, the fact that peasants received land under 
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restricted tenure rather than full ownership has been interpreted as a 
way of favoring élites (Diaz, 2000), and it greatly reduced positive reform 
impacts in the long term (World Bank, 2002). In the Philippines, having 
banks subject to strict land ceilings made it impossible for them to fore-
close, thereby creating negative externalities beyond reform benefici-
aries by limiting credit supply to the entire agricultural sector (Fabella, 
2003). India also restricts land reform beneficiaries’ rights, and rigorous 
study of associated welfare and productivity implications is desirable.  

  3.2.2� ��  Land reform in India 

 To overcome land inequality and economic stratification inherited from 
the colonial masters, land reform was high on the agenda from the 
earliest days of India’s post-independence government. Three areas were 
identified, namely  

        (i)     abolition of intermediaries ( zamindars );  
   (ii)     ceiling laws to expropriate land by any given owner above a state-

specific ceiling for redistribution to the poor; and  
  (iii)     tenancy laws to increase tenure security by sitting tenants through 

registration, in most cases combined with rent ceilings and restric-
tions on the scope for new rental transactions.    

 While the abolition of intermediaries was put in place swiftly and fairly 
successfully, ceilings and tenancy reforms remained controversial and 
were difficult to implement, partly because landlords took action to 
reduce their exposure to reforms, generally by evicting tenants before 
the legislation to protect tenancies became effective, or by exploiting 
loopholes (Appu, 1997). As implementation responsibility was with 
each state, the scale and the scope of the reform efforts varied widely. 

 In light of state responsibility for reform implementation, a number 
of studies used cross-state differences in land reform implementation to 
explore the impact of such measures. The number of land reform  laws  
is found to have had a positive effect on poverty reduction but not on 
productivity, possibly due to general equilibrium wage effects (Besley and 
Burgess, 2000), a result somewhat sensitive to specification (Ghatak and 
Roy, 2007).  1    Household data, together with state-level information on 
actual implementation by type of reform, point towards positive reform 
effects on income, consumption, and accumulation of human and physical 
capital that are more pronounced for the poor (Deininger et al., 2009). 

 West Bengal is one of the few states that moved decisively on imple-
menting land reforms once the Left Front had been elected in 1978 (Lieten, 
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1996). In fact, the state’s land reform efforts are widely credited with having 
contributed to uninterrupted rule by the Communist Party in the 1978 to 
2011 period.  2   Once in power, the Left Front passed legislation to  

        (i)     prohibit fixed (cash) rental and impose ceilings on the share rent 
a tenant can be charged – 25 percent or 50 percent, depending on 
whether the landlord supplies inputs;  

   (ii)     protect registered tenants (bargadars) from eviction as long as they 
pay their rent; and  

  (iii)     make share tenancies (bargas) inheritable, but abolish their transfer 
to third parties via subleasing.    

 In contrast to other states, many of which have similar laws on the books, 
this was complemented by a massive drive for systematic tenant regis-
tration (Operation Barga) and identification of ceiling surplus land. Built 
on some progress made before 1978, more than 1.6 million sharecrop-
pers registered, and about a million acres of vested land were distributed 
to 2.5 million poor  pattadar  households within a short period of time 
(Bandyopadhyay, 2003). Between local governments, it was electoral 
competition and re-election concerns rather than local government 
control by the Left Front that were the key factors for the effective-
ness with which reforms were implemented (Bardhan and Mookherjee, 
2010). Observers agree that even though official statistics might have 
been biased, these achievements were impressive from an operational 
point of view, and ushered in a period of rapid productivity growth 
(Rawal, 2001). 

 Given the size of this effort, scholars have long been interested to 
ascertain the determinants and quantify the impact of West Bengal’s 
land reforms. District-level data comparing the state with neighboring 
Bangladesh suggest a gain of between 51 and 63 percent (28 percent 
of post-reform agricultural productivity growth), a result similar to that 
obtained from pipeline comparison based on inter-district variation 
in program implementation within the state (Banerjee et al., 2002). A 
study using village-level data estimates the effect of tenancy registra-
tion on rice yields to be of similar magnitude, although it is noted that 
impacts from other interventions undertaken contemporaneously at 
village level need to be accounted for. Data at household level suggest 
that once endogenous program implementation and the link to other 
efficiency-enhancing local government programs have been controlled 
for, general equilibrium effects (that is, via better access to credit or tech-
nology) on non-tenant farms outweigh the direct impact of land reform 
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on registered tenants (Bardhan and Mookherjee, 2008). While the 
results still point towards a positive impact of tenancy reform ( barga ), in 
contrast to no impact of the distribution of small plots of vested land,  3   
the estimated productivity impact of tenancy reform is smaller than that 
found in other studies. There are also indications of Marshallian ineffi-
ciency for High Yielding Variety (HYV) rice, but not for other crops. As a 
limited sample size may have biased the results towards zero, a study of 
these issues with different data would be warranted.   

  3.3� ����Data and descriptive evidence 

 We used data from a 2008/9 survey in 10 West Bengal districts to explore 
the impact of land reform on productivity and investment. We focused 
on identifying impacts through within-household regressions for owner-
cum-tenants, who account for a modest but increasing share of rural West 
Bengal, for two reasons; first, more than 30 years after the reform effort 
started, it is still difficult to establish a credible historical counterfactual; 
second, even if political realities in 1978 required limits on the rights 
given to beneficiaries, it will be critical, in light of the recent stagnation of 
productivity in West Bengal’s rural sector, to explore the potential obsta-
cles standing in the way of full realization of the reforms’ productivity 
potential. Descriptive data points  towards limited mobility over time, 
while suggesting that for this group the levels of output, input use and 
investment are all lower on tenanted plots compared to owned ones. 

  3.3.1� ����Hypotheses and estimation strategy 

 The package of tenancy reform applied in West Bengal will affect 
outcomes through two channels. First, the rent ceilings paid will 
increase in tenants’ net wealth and their bargaining power  vis-à-vis  the 
landlord, and thus may reduce the level of Marshallian inefficiency.  4   
Second, making tenancies permanent and inheritable will deprive land-
lords of the ability to use eviction as a threat in order to get their tenants 
to increase the level of effort or investment they supply (Banerjee and 
Ghatak, 2004). Also, by outlawing subleasing and requiring a specific 
format for all tenancy contracts, reform is likely to affect the incentives 
for landlords to lease out in a way that is likely to reduce land-leasing 
activity. But this could then restrict market transactions to sales which 
are less flexible and more affected by credit market imperfections.  5   Given 
the data challenges and methodological difficulties involved in estab-
lishing a historical counterfactual, we focus on the static and dynamic 
inefficiencies of tenancy compared to ownership. 
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 Specifically, we expect  barga  tenure to affect productivity and invest-
ment. For productivity, Marshallian inefficiency is likely to arise, as 
tenants are not residual claimants to profit. Although rents are capped 
by legislative fiat, the fact that the limit is set as a share of output rather 
than a fixed amount implies that the tenant’s return from any invest-
ment will be similarly reduced by the need to transfer a share of the 
incremental output generated from such investment to the landlord. 
To quantify the effect of  barga  tenure on revenues from agricultural 
production and the probability of making long-term land-attached 
investments, we follow the literature (Bell, 1977; Shaban, 1987) and 
use plot-level data on production and investment from our sample of 
owner-cum-tenants to estimate  

 
Y R XijYY i iR j ii j ii ji+ +XiX jiii �

    (1)

where  Y   ij   is the outcome – either the value of gross or net revenue 
excluding family labor and level of input use per acre, or an indicator 
of investment having been made in the past – on plot  j  by cultivator 
 I ;  α   i   captures unobserved determinants of productivity by  I , including 
farming skills, access to technology and credit etc;  R   ij   is an indicator vari-
able for  barga  plots; and  X   ij   is a vector of observable plot characteristics 
including size, soil type or quality, access to irrigation and drainage, and 
distance from the operator’s homestead.  6   To implement this empirically, 
issues of identification and truncation need to be considered. 

 Regarding identification we note that, as  α   i   will be correlated with  R   ij   
(or  E(  α   i   |R   ij    = 1) ≠ 0 ), the ordinary least squares (OLS) estimation of  β  will 
be biased. To deal with this, we limit our sample to owner-cum-tenants, 
so that  β  can be identified from within household variation as applied in 
other studies relying on plot-level data (Jacoby and Mansuri, 2009; Shaban, 
1987).  7   A second source of bias is that E( ε   ij  |R ij  = 1)  ≠  0; in fact sharecropped 
plots are often assumed to be of lower quality than owned ones. 

 There are two factors that mitigate against such concerns in our esti-
mates. First, we are able to control for a wide range of observable plot 
attributes. Moreover, after 1978, the acquisition of new barga plots 
came essentially to a standstill. Differences in unobserved soil quality 
attributes (such as capillarity and texture) are likely to have been 
affected by actions undertaken in the 30 years since then, and thus be 
attributable to tenure-related underinvestment rather than  pre-existing 
differences. If there were still some unobserved quality attributes, they 
would bias our estimates of the Marshallian inefficiency upwards, 
because of failure to adjust for unobserved land quality. Assuming that 
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payoffs from investment are negatively related to current land quality, 
the estimate of tenancy-induced investment effects will be biased 
downwards. 

 We also note that, for investments and some inputs, the data will 
include a large amount of zeros. To account for these, we adopt the semi-
parametric trimmed LAD approach (Honoré, 1992) to estimate a fixed-
effect Tobit to complement the linear probability model to ascertain the 
probability of any investment being made. If investment incentives are 
systematically lower when sharecropped than on owned land, the total 
effect of barga tenure will be the sum of Marshallian inefficiency and 
investment effects. For observable investments (such as irrigation) that 
enter the production function, we can approximate the total produc-
tivity impact by multiplying coefficients.  

  3.3.2�     Evidence from listing data 

 Our data is from a 2008/9 survey, conducted jointly by the World Bank 
and the FAO, in 200 randomly selected villages from 10 West Bengal 
districts.  8   Sampling was in two stages. A complete listing first provided 
basic information on the approximately 96,000 households in our 
universe. Information included the current household structure, current 
and historical endowments of basic assets, and the extent and nature to 
which they were affected by land reform.  9   A second stage consists of an 
in-depth follow-up of some 1800 owner-cum-tenants with the goal of 
comparing productivity, intensity of input use, and investment between 
owned plots and those whose inheritable barga rights were received due 
to the 1978 reform. 

  Table 3.1  reports key initial household characteristics based on recall, 
overall and for the landless, pure owners, owner-cum tenants, barga-
dars and pattadars in 1978. We note marked differences in socio-eco-
nomic status between the groups for example in educational status, with 
70 percent of households overall having an illiterate head, a share that 
reaches some 85 percent for both types of land reform beneficiaries, 
76 percent for the landless, and 67 percent for owner-cum-tenants. This 
is mirrored by the head’s formal education, which ranges from some 
four years for owners to less than two years for reform beneficiaries 
and the landless, who are more likely to live in houses with thatch or a 
plastic roof and bamboo or mud walls. As reform beneficiaries also own 
little or no land and are more likely to come from scheduled castes or 
tribes, our data is in line with evidence from other studies suggesting 
that in villages where reform was implemented, it targeted the less fortu-
nate (Bardhan, 1999). Although listing data provides only a very broad 
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indication, it does not point towards a level of improvement in the situ-
ation of the beneficiaries of land reform beyond general trends.    

 The transition matrices for the total sample and households formed 
before and after 1978, respectively, are reported in  Table 3.2 . They 
suggest a slight decline in the number of the landless (54 to 49 percent 
of the sample), and in the share of owners (from 37.6 to 34.7 percent); 
and a slight increase in the number of bargadars (2.6 to 3.4 percent) and 
owner-cum-tenants (2.3 to 3.4 percent). It was the number of pattadars 
that increased greatly (3.4 to 9.1 percent). 

 For the 15,399 households (16.5 percent of the sample) that had been 
in existence since 1978, the numbers of bargadars, pure owners, owner-
cum-tenants, and pattadars all increased (by 241, 322, 502, and 1205, 
respectively) together with a considerable decrease in the share of the 
landless, from 49 to 34 percent, suggesting some upward movement. 
Of the dynasties that have split since then (84 percent of the sample or 
80,527 households), the number of landless, owner-cum-tenants, and 
bargadars have increased slightly (by 2,665, 1,013, and 777) and the 
number of pattadars have more than doubled (2,584 to 6,817) while 
the number of pure owners dropped correspondingly. Movement in 
the 30 years since the land reform seems limited compared to what has 
been observed in other settings such as Taiwan or Korea over a compa-
rable period. While some of the transitions from bargadar to landlord 
or owner-cum-tenant may be based on the mutually agreed transfer 
of ownership rights to tenants reported in the literature (Hanstad and 
Nielsen, 2004), the total number of such transfers seems limited due to 
credit market and coordination failures.      

  Table 3.3  illustrates key attributes for the entire population as well 
as subgroups defined by current land ownership status, that is, pure 
owners (34.7 percent), landless (49 percent), pure bargadars who culti-
vate barga land only (3.4 percent), and owner-cum-tenants (3.8 percent). 
19 percent of household heads among pure bargadars, or 16 percent in 
the owner-cum-tenants group, took non-farm jobs as their major occu-
pation (including both off-farm wage and off-farm self-employment) 
compared to 27 percent of pure owner and 53 percent landless, whose 
major occupation is in the off-farm sector. Among beneficiaries, owner-
cum-tenants rely more on agriculture than do those in the pure bargadar 
category, most likely due to their higher land endowment compared to 
that of pure tenants (2.35 vs. 1.41 acres: approx 1 vs. 0.6 ha ).    

 Beneficiaries from tenancy reform had considerably lower incomes 
than non-beneficiary households (Rs 4352 per capita for pure tenants 
and Rs 4665 for owner-cum-tenants, vs. Rs 5914 for pure owners and 
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Rs 5469 landless). We also noted severe imbalances in land rental 
markets. Compared to almost two thirds (63 percent) of sample house-
holds who want to rent in (78 percent of pure bargadars and pattadars), 
only 1 percent indicate having rented out land and only 3 percent are 
interested in leasing out. Beyond potential Marshallian inefficiency, 

 Table 3.2     � �Transition matrices between tenure types, overall and for households 
formed before and after 1978   

 In 1978 
 Pure 

owner  Bargadar 
 Owner-cum 

tenant  Pattadar  Landless 
 No of 
obs. 

 In 2008  Entire sample 
Pure 
owner

72.99 8.33 19.34 7.12 11.69 33,261

Bargadar 0.00 51.88 5.32 2.43 3.48 3,295
Owner-
cum-
tenant

0.00 9.01 55.34 2.03 4.21 3,675

Pattadar 5.01 5.64 3.79 64.88 8.77 8,695
Landless 22.00 25.14 16.20 23.55 71.86 47,000
No of 
obs.

36,075 2,498 2,161 3,257 51,935 95,926

 In 2008  Households established before 1978 only 
Pure 
Owner

86.32 8.08 15.23 2.67 14.07 6,603

Bargadar 0.00 67.88 3.81 3.27 4.80 736
Owner-
cum-
tenant

0.00 11.92 76.14 3.57 6.79 896

Pattadar 5.94 4.85 3.30 85.74 11.79 1,878
Landless 7.74 7.27 1.52 4.75 62.55 5,286
No of 
obs.

6,281 495 394 673 7,556 15,399

 In 2008  Households established after 1978 only 
Pure 
Owner

70.18 8.39 20.26 8.28 11.28 26,657

Bargadar 0.00 47.93 5.66 2.21 3.25 2,559
Owner-
cum-
tenant

0.00 8.29 50.71 1.63 3.78 2,780

Pattadar 4.81 5.84 3.90 59.44 8.25 6,817
Landless 25.01 29.56 19.47 28.44 73.44 41,714
No of 
obs.

29,794 2,003 1,767 2,584 44,379 80,527

   Source:  Own computation from 2008/9 West Bengal listing survey.  
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reform-induced restrictions on land rental may thus reduce the scope 
for rural productivity growth. Detailed analysis of this issue is, however, 
beyond the scope of this chapter.  

  3.3.3�     Descriptive evidence at plot level 

 The plot-level data in  Table 3.4  overall and by type of tenure suggest 
that while plot characteristics for owned and barga plots are virtu-
ally indistinguishable, the intensity of input use, productivity and 
investment are much lower on the latter. Plots measure 0.4 acres (0.16 
ha) on average (0.36 vs. 0.46 acres: 0.15 vs. 0.19 ha) for owned and 
barga, respectively) with barga plots about 170 m (185 yards) more 
distant from the home. Differences between owned and barga plots 
in soil color, type, and condition are insignificant throughout, with 
the exception of salinity and drainage, where barga plots are slightly 
less productive.  10   As these plots   were obtained some 30 years ago, this 
could be a legacy of past neglect. Productivity per acre on land reform 
plots is significantly lower than owned plots, by some 24 percent for 
gross and net revenue excluding family labor (Rs 16,693 vs. Rs 22,062, 
and Rs 11,051 vs. Rs 14,565, respectively). This difference in net reve-
nues is not due to higher levels of input use on barga plots; on the 
contrary, intensity of fertilizer, pesticide, seed, draught power and 
family labor use on these are all significantly lower than on owned 
plots. Econometric analysis can help assess if this is due to unobserved 
household fixed effects or tenure.      

 Data on investment points towards a correlation between tenure type 
and incentives for land-attached investment, which is much lower on 
barga than on owned plots. We find a 10 percentage point difference in 
access to private irrigation, largely boreholes, which benefits 54 percent 
of owned, but only 44 percent of barga, plots. Access to public irriga-
tion, by comparison, is no different between owned and barga plots.  11   
This is only a stock and thus a coarse measure. Evidence regarding 
the flow of less observable investments to maintain or improve land 
quality points, however, in the same direction, suggesting that, over 
the last eight years, such investment was undertaken on 39 percent 
of owned but only on 12 percent of barga plots by the same house-
hold. In addition, the amount of capital and family labor spent on 
such investment in 2007 is between three and four times larger on the 
former (Rs 203 vs. 51 and 6.8 vs. 1.8 days, respectively).   
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 Table 3.4  � Plot-level data on output and input use as well as investment for 
 owner-cum-tenantsa     

 All  Own   land  Barga   land  Difference 

 Plot characteristics 
Land area (acres) 0.40 0.36 0.46 *
Distance to homestead (meters) 878.8 810.9 979.1 ***
Grey   soil 0.853 0.854 0.853
Sandy soil 0.145 0.148 0.142 *
Loam soil 0.111 0.111 0.110
Light clay soil 0.457 0.458 0.455
Heavy clay soil 0.259 0.257 0.261
No salinity 0.460 0.466 0.452 ***
Moderate salinity 0.512 0.506 0.520 ***
Easy to drain 0.350 0.354 0.340 **
Moderately easy to drain 0.504 0.505 0.503 ***
Difficult to drain 0.146 0.141 0.152

 Input use & productivity 
Used any fertilizer 0.970 0.969 0.972
Used any manure 0.596 0.632 0.544 ***
Used any pesticides 0.866 0.885 0.837 ***
Used any seeds 0.984 0.978 0.992 ***
Used any draught power/transport 0.311 0.328 0.300 ***
Used any casual labor 0.672 0.660 0.681
Used any family labor 0.928 0.920 0.941 ***
Fertilizer & manure (Rs/acre) 1942.06 2195.05 1569.15 ***
Pesticides (Rs/acre) 605.61 666.13 516.40 ***
Seeds (Rs/acre) 1256.45 1428.47 1002.88 ***
Draught power/transport (Rs/acre) 1010.87 1087.02 898.62 ***
Casual labor cost (Rs/acre) 886.98 942.67 804.90 ***
Family labor use (Days/acre) 70.07 74.74 63.17 ***
Gross production value (Rs/acre) 19,892.1 22,062.2 16,693.3 ***
Net production value (Rs/acre) 13,145.3 14,565.9 11,051.3 ***

 Land-related   investment 
Invested in soil & water 
conservation (y/n)

0.28 0.39 0.12 ***

 ... if yes, cost (Rs) 141.48 203.08 50.67 ***
No. of family days invested in 2007 4.78 6.78 1.83 ***
Access to private irrigation (y/n)b 0.50 0.54 0.44 ***
Access to public irrigation (y/n) 0.17 0.17 0.18
Number of plots 9285 5532 3753

   Source:  Household questionnaire from the 2008/9 West Bengal survey. 

   a  Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1 (based on simple  t -test for the mean difference 
between own land and barga land).  

  b Private irrigation includes ponds, wells and boreholes.    
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  3.4� ����Econometric results 

 Controlling for unobserved household characteristics allows us to better 
quantify impacts and compare them to the literature. With a 16 percent 
difference in net revenue between owned and sharecropped plots, the 
estimated size of the Marshallian inefficiency is in line with comparable 
studies. Input use is significantly lower on barga plots as well, though 
the size of the effect varies. Most surprising is evidence of a negative 
investment effect, the estimated magnitude of which ranges between 
26 percent for soil conservation and 7 percent for private irrigation. 

  3.4.1� ��  Effects on productivity and input use 

  Table 3.5  reports results from the household fixed-effect regressions for 
gross or net revenue from crop production on a given plot. As house-
hold fixed effects are included, the set of explanatory variables is limited 
to plot size and distance, irrigation status and soil quality indicators, in 
addition to the barga dummy of interest. The coefficient on the latter 
is significant throughout, and suggests that net and gross revenues on 
barga plots are 16 and 14 points lower than on owner-cultivated ones in 
the same household. This is comparable to estimates of the Marshallian 
inefficiency in India by Shaban (1987), and at 22 percent in West Bengal 
by Bardhan et al. (2009b). Although it is much larger than the result by 
Jacoby and Mansuri (2009) for Pakistan, it is comparable to their esti-
mate of 18 percent for plots that are not subject to landlord supervision. 
This suggests that although a rent ceiling should have increased their 
bargaining power, West Bengal’s land reform legislation did little to reduce 
the static efficiency losses traditionally associated with sharecropping.    

 Table 3.5  � Household level fixed-effect estimates for impact of land tenure on 
plot-level gross and net outputa      

 Gross value  Net value 

Barga land (y/n) −0.145*** −0.145*** −0.156*** −0.156***
Plot size (ac.) −0.014 −0.013 0.005 0.006
Dist. to homestead 
(km)

−0.073*** −0.068*** −0.094*** −0.091***

Irrigation access (y/n) 0.629*** 0.626*** 0.494*** 0.496***
 Soil/plot chars incl.  No  Yes  No  Yes 
Observations (plots) 9215 9165 9215 9165
Number of HHs 1777 1777 1777 1777
R2 0.87 0.87 0.88 0.87

    Notes: a Dependent variable is log of gross or net value of output as explained in the text. 
Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    



Evidence from West Bengal’s Tenancy Reforms 71

 Adding plot and soil characteristics in Columns 2 and 4 (coefficients 
not reported) leaves the main result virtually unaffected. Irrigation and 
distance to the homestead affect output separately; having irrigation 
on a plot is estimated to increase gross revenue by 63 percent and net 
revenue by 50 percent, in line with more intensive input use on irri-
gated plots. The coefficient on the distance to the homestead is negative 
as expected, suggesting that gross or net revenue for plots owned by 
the same household that are located 1 km further away is lower by 7 
and 9 percent respectively. Plot size is estimated to have no appreciable 
impact on output. 

 Regarding input use, results from the fixed-effect Tobit estimation in 
the lower panel of  Table 3.6  suggest that for all input except seeds and 
casual labor, which are easily observed, the amount of input applied on 

 Table 3.6  � Household level fixed-effect estimates for impact of land tenure on 
use and intensity of different inputsa     

 Fertilizer  Pesticide  Seeds  Bullock 
 Casual 
labor 

 Family 
labor 

 Use of input (  fixed-  effects   linear probability model) 
Barga land 

(y/n)
−0.123*** −0.023*** 0.006** −0.002 −0.010 0.008**

Plot size 
(ac.)

0.029*** 0.022*** 0.008** −0.044*** 0.163*** 0.005

Dist. to 
homestead 
(km)

−0.004 0.004 0.018*** −0.016** 0.012** 0.006

Irrigation 
access 
(y/n)

0.170*** 0.174*** 0.014 −0.040*** 0.018 0.027***

R2 0.09 0.07 0.02 0.04 0.16 0.02

 Value of input used (  fixed-effect   Tobit model) 
Barga land 

(y/n)
−528.548*** −106.816*** −222.134 −98.519** −47.223 −6.229***

Plot size 
(ac.)

−927.094*** −308.147*** −319.127 −172.194*** 16.897 −61.421***

Dist. to 
homestead 
(km)

−0.061 −0.017** −0.025 −0.020 0.015 −0.004

Irrigation 
access 
(y/n)

3533.12*** 805.285*** 3418.473 835.439*** 741.564*** 38.715***

No. of obs. 9219 9219 9219 9219 9219 9219

    Notes: a Soil and plot characteristics are included throughout. Significance levels: ***  p <0.01, 
**  p <0.05, *  p <0.1.    
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tenanted plots is significantly below that on owned ones, as predicted 
by theory.  12   Comparing these coefficients with the mean levels of appli-
cation suggests that the difference ranges from 8 percent for family labor 
and draught power (bullocks or tractors) to 16 percent for pesticide and 
24 percent for fertilizer.       

  3.4.2     Investment effects 

 While a large literature discusses how share tenancy may affect invest-
ment incentives at the conceptual level (Ray, 2005; Ray and Singh, 2001), 
few studies have explored this relationship empirically. Evidence from a 
linear probability model for investment in soil fertility in columns 1 and 
2 of  Table 3.7  suggests that incentives for private investment are much 
lower on tenanted than on owned plots, contrary to the goal of land 
reform to enhance investment. For the sample of owner-cum-cultivators, 
the probability of the average barga plot having received any invest-
ment to maintain or improve land quality during the last eight years is 
26 percentage points below that of a plot owned by the same household. 
Unsurprisingly, as family labor is the most important component of such 
investment, the probability of having used family labor to improve soil 
quality is 22 percentage points lower on barga than on owned plots in 
the same household. In both cases, public irrigation increases incentives 
for land-improving investment by some 10 points, presumably because 
it increases the associated payoff and reduces its variance.      

 Compared to soil fertility improvements, investment in private irriga-
tion is more capital intensive and, due to indivisibilities of the equip-
ment, may generate external effects.  13   Indeed, the coefficient on access 
to private irrigation is much smaller than that on land maintenance. 
Barga plots are estimated to be 7 percent less likely to have private irriga-
tion installed on them. The coefficient on public irrigation is insignifi-
cant, as one would expect, allaying fears that other unobserved factors 
are driving our results. We also note that private irrigation is significantly 
less likely on plots located further from the homestead and connected 
to public irrigation; the former is marginally significant and negative 
(that is, with the ‘wrong’ sign) for public irrigation infrastructure. While 
other studies have explored commitment problems that might lead to 
underprovision of non-contractible investment in rural Pakistan (Jacoby 
and Mansuri, 2008), the nature of investment considered (manuring) 
and the size of the estimated impact are well below what is found here. 
The fixed-effect Tobit model for actual cash and labor days spent during 
the last eight years or 12 months in the last two columns of  Table 3.7  
are negative and significant at 1 percent. Coefficients suggest that the 
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amount of family labor days for soil improvements is 21 days lower, and 
the amount of cash is Rs 959 (Rs 120/year) on barga plots. 

 Assuming that barga tenure will affect only private irrigation invest-
ment (that is, neglecting any impacts from soil improvement), the 
investment-related impact of tenure on output would amount to 3.4 
and 4.4 percentage points for gross or net revenue.  14   Adding this to 
the Marshallian inefficiency estimate obtained earlier would imply a 
total efficiency loss from barga tenure of close to 20 percent. At least 
for owner-cum-tenants, providing secure ownership rights to such 
land would thus appear like a promising strategy, and has indeed been 
debated in policy circles. Our results not only support the underlying 
intuition, but also suggest that there will be viable options to finance a 
buyout of landlords’ residual interests – equivalent, say, to their rental 
share at current output levels – that would be socially optimal and could 
potentially attract private finance. 

 Our main empirical results are that productivity, input use intensity, 
and incidence and level of long-term investment are all much lower 
on barga plots than on own plots cultivated by the same households. 
Validity of these results relies on the assumption that barga plots and 
owner-cultivated plots are not affected by unobserved factors differ-
ently after the observed factors and household fixed-effects have been 
controlled for. While we cannot directly test this hypothesis, we can 
check whether the size difference between barga and owner-cultivated 
land drives this as a robustness check. To do so, we interact the barga 
land dummy with five land size dummies (each dummy variable for 
each quintile of land size); the results for the relevant regressions are 
available upon request. All coefficients on interaction terms are negative 
and statistically significant, suggesting that the inefficiency is robust 
across all land size categories, leading us to conclude that our results 
were not driven by the land size between barga land and own land in 
any significant way.   

  3.5     Conclusion and policy implications 

 Students of India’s land reforms have long been concerned that in a 
setting where sharecropping is the only permissible way of land leasing, 
increases in tenure security brought about by eliminating the threat of 
eviction may fail to eliminate Marshallian inefficiency but may also, 
in light of weak ownership rights, undermine investment incentives. 
Our analysis suggests that such concerns are justified and that in West 
Bengal their combined effect reduces output by at least 20 percent. The 
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associated disincentives to labor-intensive investment, an area where 
land reform beneficiaries should have a strong comparative advantage, 
suggest that these arrangements may not be optimal from a policy 
perspective either. 

 Enhancing the ability of beneficiaries to invest in physical and human 
capital is a key long-term objective of land reform. While land reforms 
have had an undisputed impact on transforming social relations, our 
analysis shows that they fell short of the potential in terms of enhancing 
beneficiaries’ incentives and ability to invest and increase agricultural 
productivity. This strengthens the case for ‘completing’ land reforms in 
West Bengal, by giving beneficiaries full ownership rights rather than 
permanent and inheritable usufruct. Doing so will be more important 
as, with the passage of time, the effects of tenure-induced underin-
vestment accumulate up to the point where they could outweigh the 
original gains from reform-induced asset transfers. In light of rising 
concern about productivity growth in West Bengal’s agriculture having 
stalled (Bandyopadhyay, 2008), the scope for such productivity gains is 
important and opens up options to make the award of full ownership to 
land reform land financially viable, without undermining either party’s 
property rights. Reports about cases of spontaneous transfer of residual 
land rights suggest that this could be attractive to private parties and 
may, in addition, help to realize additional efficiency gains by removing 
reform-induced restrictions on the operation of land lease markets. By 
allowing reallocation of land through means other than land sales, this 
could facilitate significant increases in productivity beyond the limited 
number of reform beneficiaries, benefit those with low levels of agri-
cultural skills, and encourage broader structural transformation of West 
Bengal’s rural economy.  
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    Notes 

  1  .   If an output measure that excludes livestock yields a positive though insig-
nificant impact of tenancy reform and a negative and significant impact of 
land ceiling and consolidation laws (Ghatak and Roy, 2007).  

  2  .   The lasting political success of the Left was due partly to a clientelist relation-
ship and partly to the gratitude of poor voters for the broad-based changes 
that had been introduced (Bardhan et al., 2009a). It is somewhat ironic that 
the botched acquisition of 1000 acres (400 ha) of land for industrial devel-
opment in the same state seems to have been one of the key reasons for the 
regime to lose power (Ghatak and Gosh, 2011).  

  3  .   Vesting of land under patta was found to have failed to yield positive produc-
tivity impacts as it focused on low-quality land and contributed to uneco-
nomically small holding sizes that could not be transferred.  

  4  .   From the data reported in Banerjee et al. (2002); the main change appears to 
have been in the proportion of contracts with a landlord share of 0.5, which 
declined from around 80 percent to about 60 percent.  

  5  .   Limitations on land leases imposed by prohibition on subleasing of barga 
land and the de facto elimination of rental contracts other than those in 
compliance with stipulations of the reform legislation may discourage land 
rental (Deininger et al., 2008). With credit market constraints, this drives a 
wedge between the distribution of skills and of operational landholdings, 
as documented for Brazil (Assunçao, 2008) While our data points towards 
disequilibria in tenancy markets, analytically rigorous treatment of this topic 
is beyond the scope of this chapter.  

  6  .   In the private irrigation regression, only public irrigation is included; and all 
irrigation dummies are excluded in the public irrigation regression.  

  7  .   Although an assessment of overall welfare effects would require informa-
tion on the cost of supervision, landlord monitoring can limit the efficiency 
loss associated with share tenancy. In a Pakistani sample, the Marshallian 
inefficiency, estimated to be about 18 percent – very close to the 17 percent 
obtained by Shaban’s study – is virtually eliminated for tightly monitored 
share tenants, (Jacoby and Mansuri, 2009).  

  8  .   The survey was implemented by EIT, a Kolkata-based firm, Villages were 
selected randomly with probability of selection proportional to the number 
of beneficiaries in the 1978 land reforms, based on official lists obtained from 
the State Institute of Panchayats & Rural Development (Chakraborti et al., 
2003). The data is thus representative of the universe of West Bengal’s land 
reform beneficiaries.  

  9  .   The listing contains information on demographics, the head’s occupation, 
and income from different economic activities, land ownership, land market 
history, and land quality.  

  10  .   46.6 percent (50.6 percent) of owner-cultivated, compared to 45.2 percent 
(52 percent) of barga plots, have no (moderate) salinity problems. Similarly, 
35.4 percent (14.1 percent) of owner-cultivated plots are reported to be 
‘easy (difficult) to drain’ compared to 34 percent (15.2 percent) barga 
plots.  

  11  .   This can be consistent with the finding that tenancy reforms, institutional 
credit and public support through distribution of minikits fostered irrigation 
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investment and drops in water prices that benefited all farmers and drove the 
1980s and 90s green revolution (Bardhan et al., 2009b).  

  12  .   As most bargadars obtain land from just one landlord, lack of within-house-
hold variation in input sharing makes it difficult to assess whether or by how 
much landlord monitoring or provision of inputs might help to attenuate 
the Marshallian inefficiency. Including an interaction between share tenancy 
and a dummy for 75/25 (or 50/50) sharing rule is insignificant throughout, a 
finding that could also be due to the fact that the choice of sharing role is an 
endogenous response to transaction partners’ endowment and their prefer-
ence profile but has little systematic impact on observed outcomes.  

  13  .   In fact, increased supply of irrigation water by land reform beneficiaries to 
their neighbors and the associated price drop has been identified as a key 
channel for indirect effects from land reform to materialize (Bardhan et al., 
2009).  

  14  .   The estimate is obtained by multiplying coefficients from the revenue func-
tion (0.63 and 0.50) with that from the investment equation (0.069).  
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   4.1     Introduction 

 It was white people who, under Apartheid, were the owners and entre-
preneurs of South African agriculture, while blacks were reduced to 
the status of serfs or were pushed into traditional farming on unpro-
ductive land in the black homelands. When the Apartheid regime was 
overthrown in 1994, the new government launched the ambitious plan 
of redistributing 30 percent of the agricultural land to black farmers. 
However, hindering this plan was the fact that hardly any black people 
had the agricultural experience, management capacity, or capital to run 
the large-scale farms – part of  the price of 80 years of systematic discrimi-
nation that no political intervention can undo in the short run. 

 Apart from addressing historical injustices, the main goals of the land 
reform in South Africa  are rural poverty alleviation, economic growth, 
and redistribution of income (DLA, 1997). But the reform has made 
little progress, in terms of both the amount of land redistributed and 
the success of those who have received land through the reform; the 
redistributed farms are to a large degree unproductive or have failed 
completely (Hall, 2008; Lahiff, 2008). Nevertheless, despite its lack of 
success, politicians still seem to be committed to reaching the redistribu-
tion target, and there is a call to speed up the process through radicaliza-
tion of the reform (Lahiff, 2007b). 

 Land redistribution should lead to greater equality but is also more 
importantly expected to increase agricultural productivity and employ-
ment. The Inverse Relationship (IR) between farm size and produc-
tivity is considered a stylized fact in development economics (Banerjee, 
2005). Large farms, both privately and collectively run units, face the 
moral hazard of hired labor, while smaller farms tend to be worked 
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by families, who work harder and invest more as they retain the full 
return of their inputs. 

 Apartheid favored large, mechanized farms and restricted subdivi-
sion, creating an agricultural sector dominated by a white élite (van Zyl 
et al., 1995). Restrictions on subdivision are still in place on the land 
reform farms, due to perceived economy of scale (Hall, 2008; Lahiff, 
2007a) – however, the beneficiaries have neither the resources nor the 
skills to run mechanized commercial farms, and beneficiaries in collec-
tively owned farms find it hard to collaborate with one another (Lahiff, 
2007b). Hence, splitting farms into family-size units might increase 
production, employment, and investments, potentially reducing the 
high rural poverty rate. 

 We tested the IR hypothesis on farms controlled by land reform bene-
ficiaries using the Quality of Life Survey (QoL) from 2005. The estimated 
elasticity of value of crop production per land unit with respect to culti-
vable area, controlling for land value, irrigation, fallow land, and organi-
zational form, is significant and negative – ranging in [ − 0.87,  − 0.49]. 
The results are supported and further interpreted by applying qualita-
tive information from personal visits to 31 land reform farms in 2009. 
Our quantitative study supports critical reports based on case studies (du 
Toit, 2004; Lahiff, 2008), but of greater concern is the fact that our field 
visits show an even more negative effect over time. Several recorded 
large farm ‘successes’ in the QoL dataset from 2005 had in fact by 2009 
ceased to produce due to internal conflicts of interest and mismanage-
ment. Therefore, an updated dataset could give an even stronger IR 
effect. However, small farms are a conditional success, as they apply 
traditional technology and do not satisfy the South Africans politicians’ 
own perception of efficient production.  

  4.2�     Land reform policy in South Africa 

  4.2.1�     Correcting historic injustice 

 In 1994, the first democratically elected government of South Africa 
inherited one of the most unequal land and income distributions in 
the world; a white minority, 10.9 percent of the population, controlled 
86 percent of total agricultural land, while the African majority was 
confined to just 13 percent of the territory, known as the homelands 
(Lahiff, 2007b). The agricultural sector was, and still is, separated by 
means of production, as a highly mechanized commercial sector coex-
ists with black small-scale subsistence-oriented farmers. The emergence 
of large-scale white farms was made possible by artificially depressing 
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the wages of black workers, the creation of marketing monopolies, 
direct transfers and output subsidies (Christiansen and van den Brink, 
1995; Binswanger and Deininger, 1993; Bundy, 1988). In fact, during 
the nineteenth century the African tenant and owner-operated farms 
had been outcompeting large-scale farms operated by European settlers 
and dependent on hired labor (Christiansen and van den Brink, 1995; 
Binswanger and Deininger, 1993; Bundy, 1988). The main reason for the 
comparative advantage of the African farmer was the simple technology 
and the large amount of labor used in production (Christiansen and van 
den Brink, 1995). So the white large-scale farm owners argued that labor 
shortages made it impossible to compete, and lobbied for policies to curb 
competition from black farmers (Christiansen and van den Brink, 1995). 
As a result, the restrictions on farms owned by black Africans became 
more pronounced. Tenancy emerged as a response, and by the end of 
the nineteenth century 50 percent of African farmers were tenants on 
white-owned land (Christiansen and van den Brink, 1995). Concerns 
that the success of the African tenant farmers would make them diffi-
cult to govern, and the sharp increase in demand for labor from the 
emerging mining sector, led to an act that had a profound impact on 
South African history (Christiansen and van den Brink, 1995). 

 In 1913, the parliament of the then three-year-old Union of South 
Africa passed the Natives Land Act. The act formalized by law the borders 
of the African reserves, and declared that natives, defined as members 
of an aboriginal race or tribe of Africa, only had rights to conduct agri-
cultural activities within these reserves (Feinberg, 1993). Two-thirds of 
the population would hence be obliged to farm on only 7.8 percent 
of the available agricultural land, which soon led to land degradation 
(Christiansen and van der Brink, 1995). The Africans could not own, 
rent, or lease land outside the homelands, which later became known 
as the Bantustans  (Feinberg, 1993). Independent farmers had to give 
up, and become cheap labor in the mining industry or employees for 
white farmers. The black rural population lost their agricultural capital, 
farming skills and information base that had been accumulated over 
generations (Christiansen and van der Brink, 1995). In this way, the 
rural sector became dominated by highly mechanized white farms, 
despite the historical comparative advantage of labor-intensive produc-
tion (Deininger and May, 2000). 

 At the end of Apartheid in 1994, a white paper of the new government 
introduced three concepts in the land reform program (DLA, 1997). 
 Restitution  implied that people that had been wrongfully evicted after 
the Natives Land Act (NLA) in 1913 (or their descendents) would get 
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their land back or a monetary compensation (Hall, 2008).  Tenure  aimed 
to secure property rights by issuing formal land titles to individuals as 
well as communities.  Redistribution  aimed to provide land for landless 
labor tenants and farm workers, as well as new entrants to agriculture. 
Redistribution is the most important component of the land reform, as 
it is expected to make the most substantial contribution and benefit the 
greatest number of people (Lahiff, 2007b). The redistribution is based on 
the principle of willing seller – willing buyer. This means that the seller 
and buyer engage in voluntary negotiations, and the role of the state 
is to provide grants to eligible beneficiaries to buy land on the market 
(Deininger, 1999). Until the year 2000, a one-time grant of maximum 
R1600 was made available for households earning less than R1500 per 
month (Lahiff, 2007b). Restrictions on subdivision, as discussed below, 
and the relatively large holdings available on the market as a conse-
quence of the policies described above, forced beneficiaries to pool their 
resources to be able to buy land under the Settlement Land Acquisition 
Grant (SLAG) program and then farm collectively (Hall, 2008). The lack 
of success of the land reform projects led to restructuring of the grant 
system to make it more focused on targeting emerging black commer-
cial farmers and smaller groups, under the new Land Redistribution for 
Agricultural Development Grant (LRAD) program in year 2000. The 
income ceiling was abandoned, and own contributions from the benefi-
ciaries were (and still are) required either in cash or in kind. The grants 
are given on a sliding scale, depending on the size of the contribution 
made by the beneficiaries. This has raised the concern that the land 
reform is leaving the poor behind; as the grant system depends on the 
beneficiaries’ own contribution, it will target people with a previously 
strong asset base (Hall, 2008).  

  4.2.2� ��  Restrictions on subdivision 

 The lack of small farms on the market is a consequence of the Subdivision 
of Agricultural Land Act (SALA) of 1970 that restricted the fragmentation 
of agricultural land (Hall, 2008). The land reform projects are formally 
exempted from the act; however, a market for small parcels consisting 
only of potential land reform beneficiaries is too small to be profitable for 
large landowners to bear the cost of subdividing their land and selling it 
in multiple parcels (Lahiff, 2007b). In this way, the act indirectly restricts 
the opportunities for beneficiaries to buy small and medium-sized farms. 
This is a crucial obstacle, since small-scale farms are the ones most sought 
after by the rural poor and landless (Lahiff, 2007b). The reasons for 
restricting the subdivision of agricultural land were to prevent the rise of 
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black small-scale farmers and secure a minimum income level for white 
farmers (van Zyl et al., 1995); SALA was repealed in 1998, but the repeal 
has still not been signed into law by the President – it has never yet offi-
cially been brought into effect (Hall, 2008). 

 Furthermore, institutional and ideological obstacles have prevented 
subdivision of land reform projects after they have been acquired in 
the market (Hall, 2008). The major obstacle is the general skepticism 
among officials in central positions towards restructuring the agricul-
tural sector. Land reform projects that propose subdividing existing farm 
units or applying for grants to start small-scale production stand little 
chance of being accepted, even though the largest demand is for small-
scale production (Lahiff, 2007b). Our own qualitative interviews also 
demonstrate that beneficiaries fear governmental revenge in one form 
or another if they subdivide. This skepticism is based on the belief that 
productive farming can only be conducted on large-scale farms, and this 
stems from the fact that a large part of the rural population has never 
seen a successful and productive small farm because of the distortions 
imposed under apartheid (Deininger, 1999). As argued by Lahiff (2007b), 
beneficiaries have numerous problems accessing credit markets, and lack 
of credit makes many of these land reform projects unworkable. 

 The large-scale commercial agricultural sector is highly mechanized 
and a substantial employer, while the current small-scale sector is rela-
tively unproductive. The wish to keep the large-scale commercial sector 
intact is therefore understandable. However, as discussed above, decades 
of discrimination against the black rural population has led to the loss 
of agricultural skills and capital, and it may therefore be over-optimistic 
to expect that beneficiaries can turn into commercial farmers overnight. 
Small-scale and medium-scale production may be a more efficient and 
productive approach, at least in the short run. Van den Brink et al. 
(1995) point out that it would be unfair to compare the productivity of 
the commercial sector with the traditional sector because of the discrim-
inatory policies against the latter. It has also been impossible to do so 
due to the general lack of data on the traditional sector. However, the 
authors referred to some case studies where black small-scale producers 
were not facing severe discrimination, and these studies concluded that 
small-scale farms were more efficient. Van Zyl et al. (1995) analyze the 
relationship between farm size and total factor productivity within 
each of the sectors, instead of analyzing between sectors; they find that 
smaller farms in the commercial sector are generally more efficient, and 
that they use a relatively more labor-intensive production technique. 
However, they find that farms in the former homelands seems to be 
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 scale-inefficient, although the results should be treated with caution 
because all those farms are relatively small. This result is not surprising, 
as part of the Apartheid system was to make small-scale farmers in the 
homelands unable to be self-sufficient so that they were forced to seek 
outside work (Deininger and May, 2000). Recognizing the problem of the 
relatively unproductive small-scale sector has led to a shift of focus to 
emerging commercial black farmers and businessmen, perhaps moving 
the land reform away from its goal of rural poverty reduction (Hall, 
2008). The continuation of the focus on large-scale farming is likely to 
benefit a small, privileged group and may not be labor-absorbing, which 
is crucial for combating rural poverty.   

  4.3�     Theory and literature 

 The IR between farm size and yield became a stylized fact in develop-
ment economics after numerous studies had found a negative relation-
ship between farm size and the value of output per land unit. Berry and 
Cline (1979) was one of the first studies to analyze the IR econometri-
cally; they found a significant negative relationship in two land-abun-
dant Latin American countries and four land-scarce countries in Asia. 
(See also Bhalla, 1979; Carter, 1984 and Cornia, 1985 for similar studies 
and results.) Consequently, this empirical observation became a major 
argument for efficiency of land redistribution reforms. 

 The theoretical explanations of the IR focus on the labor, capital 
and land market imperfections that lead factor prices to be dependent 
on farm size, causing input use per land unit, and hence yield, to be 
different on large and small farms. This is because there is widespread 
evidence on constant return to scale (CRS) technology in agricultural 
production (Berry and Cline, 1979; Bhalla, 1979; Heltberg, 1998; van 
Zyl et al., 1995).  1   Given CRS technology, input ratios and yield should 
be constant across farm scale, but if factor prices depend on farm size, 
the input ratios will be distorted and this would lead to a relationship 
between yield and farm size. Large farms face higher labor costs, due 
to higher supervision cost of hired labor. Family labor is the residual 
claimant of the farm’s output and will thus have an incentive to apply 
an optimal level of effort. Hired labor, on the other hand, who do not 
receive even the marginal value of their effort, have an incentive to 
shirk, leading to high costs for low productivity, and, further, supervi-
sion costs arise on larger farms. Ceteris paribus, the small-scale farms 
will have higher output per land unit than large-scale farms because 
they employ more people due to lower labor costs (Bhalla, 1979; 
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Binswanger and Rosenzweig, 1986). This effect on productivity might 
be offset by lower capital costs for large-scale farmers who have access 
to cheaper credit. The total effect will depend on the output per land 
unit compared to small farms. This depends on the relative decrease of 
land and capital prices as farm size increases, the substitution between 
capital and land, and the substitution between capital and labor (Berry 
and Cline, 1979). There can also be economy of scale in marketing, 
control of product quality, and the introduction of innovative tech-
nologies, irrigation etc. 

 The presence of an IR remains highly controversial and contested. 
The main objection is the failure to control for unobservable factors 
that are correlated with farm size and yield. For instance, Benjamin 
(1995) asserts that the empirical results are biased when land quality 
is unobservable. To control for land quality, Bhalla and Roy (1988) use 
data from India with detailed information on soil fertility; Heltberg 
(1998) uses village and household fixed effects; and Benjamin (1995) 
instruments farm size, using data from Java with various measures of 
population density. The two former studies find a smaller IR effect 
when taking land quality into account, and in the latter study, the IR 
disappears altogether when instrumenting for farm size. However, the 
instruments used are weak and the sample contains mostly small farms, 
as pointed out by Heltberg (1998).  

  4.4�     Data and descriptive statistics 

 The cross-sectional Quality of Life (QoL) survey is described in May et al. 
(2009). Data was collected at the household and the project (defined as 
community) level. Our purpose is to analyze whether there is an inverse 
relationship between output per hectare and farm size on farms that are run 
by 2002 beneficiary households and their corresponding 207 land reform 
projects.  2   The sample selection probability for a project is proportional to 
its size, that is, households in larger projects have an equal probability of 
being surveyed to households in smaller projects. Twelve households were 
then randomly selected within each project (May et al. 2009). 

 There are four categories of land in the survey:

        (i)     private land outside the project;  
   (ii)     individually farmed project land;  
  (iii)     collectively farmed project land with individual output; and  
  (iv)     collectively farmed land with collective output.    
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 Beneficiaries receive part of the profit in the last category, while in the 
third category the participants actually split the physical production 
volume between them. We then introduce the concept ‘farm’ as our 
analytical unit by aggregating parcels within each category. We consider 
all parcels of private land in category (i) in the household survey for a 
given household as one farm, and equally for all parcels registered under 
category (ii). This implies that the same household might have two 
‘farms’; one close to their house and one individual farm on the project 
land. For collectively farmed land, we prefer to use information given 
in the project manager/leader questionnaire for the whole land reform 
project as a unit.  3   However, it is then impossible to split between (iii) 
and (iv), and hence we aggregate into a single farm all parcels reported 
to be collectively run in the project questionnaire. Missing information 
is a considerable problem in the QoL data base. We exclude the house-
hold if information on size and production of land ‘mostly used’ for 
farming is missing for one of its parcels, for example, dryland crops, 
gardens, or irrigated land. Reported zero production is regarded as valid 
information. We also regress the models excluding zero observations, 
and these results do not alter the conclusion. 

 The resulting dataset has 545 farm observations, of which 47 percent 
is private land, 46 percent is individually used land on land reform 
projects and 7 percent is collectively farmed land on land reform 
projects. There is some overlap in size between the three categories, 
but individual parcels tend to be small and collective farms large, as 
shown in the kernel densities of farm area for the three categories in 
 Figure 4.1 , below. Private farms are generally smaller than the project 
farms, which illustrates the restrictions on subdivision as discussed 
in  Section 4.2 . We introduce the variable ‘organization form’ in the 
empirical model to control for this effect, as it correlates with culti-
vable land size (which might still be lying fallow, even though it is 
cultivable).    

 The majority of the farms in our dataset are small, that is, 75 percent 
are smaller than 1 ha, 12 percent are between 1 and 10 ha, 6 percent are 
between 10 and 100 ha, 5 percent are between 100 and 1000 ha, and 
1 percent of them are above 1000 ha. See  Table 4.1 .      

 The value of crop production (Y) is calculated by multiplying the 
crop production volume  4   by the median crop prices in each of the 
three regions.  5   The figure is reported in South African rands. Farm 
areas are denoted in hectares. Cultivable area (CL) only includes 
the relevant uses, that is, it excludes non-relevant uses like housing, 
grazing, etc.  
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  4.5�     The farm size–productivity relationship in the 
South African land reform 

  4.5.1�     Empirical specification 

 The conventional approach to empirically test the IR is to use ordinary 
least squares (OLS) estimation on the following econometric model 
(Bhalla and Roy, 1988; Carter, 1984; Heltberg, 1998):
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(1)

 The main parameter of interest  β  1  is equal to the elasticity of value 
of output per land unit (Y/FS) with respect to farm size (FS). The OLS 
estimators will be unbiased if the error term  ε   i  , representing all residual 
variation in the dependent variable, is uncorrelated with FS. The impact 
of farm size on yield is seen as an indirect test for the market imperfec-
tions explained above. If capital market imperfections dominate, we will 
have high capital/land ratios on large farms dominating over the labor 
market imperfections, and we should expect  β  1  to be positive. If labor 
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 Figure 4.1      �  K-density function of the three farm categories: private, individual 
project, and collective farms 

  Source : Quality of Life dataset.  
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 Table 4.1       Summary of variables 

#Obs. Unit Mean Std. dev. Min. Max.

Cultivable land
Whole sample 545 HA 27.5 137.2 0.0001 1713
Individual private 251 HA 18.8 119.0 0.0002 1200
Individual project 249 HA 13.3 76.2 0.0001 1024
Collective 45 HA 154.9 318.4 0.0004 1713
Farms with pos. 

production
514 HA 25.6 131.9 0.0001 1713

Regions: Cape 129 HA 56.1 189.5 0.0002 1024
Inland 144 HA 26.7 151.3 0.0003 1713
Coast 178 HA 12.8 64.0 0.0001 684

 Crop production 
Whole sample 545 Rand 70,200 594,616.9 0 8587592
Individual private 251 Rand 35771.6 390,509.2 0 6000.000
Individual project 249 Rand 44,613.2 509054.6 0 7743600
Collective 45 Rand 403814.8 1385661 0 8587592
Farms with pos. 

production
514 Rand 74433.9 612061.5 1.56 8587592

Regions: Cape 129 Rand 39315.9 1574221 0 1403666
Inland 144 Rand 49234.4 49234.4 0 6000000
Coast 178 Rand 121564.6 895147 0 8587592

Crop production 
per hectare

Whole sample 545 Rand/HA 1.52e7 3.41e8 0 7.97e9
Individual private 251 Rand/HA 757,888.5 5274949 0 7.5e7
Individual project 249 Rand/HA 465735.7 2597077 0 2.81e7
Collective 40 Rand/HA 1.77e8 1.19e9 0 7.97e9
Farms with pos. 

production
514 Rand/HA 1.61e7 3.51e8 0.06 7.97e9

Regions: Cape 129 Rand/HA 222311.6 1574221 0 1.76e7
Inland 144 Rand/HA 609671.8 6251226 0 7.5e7
Coast 178 Rand/HA 4.56e7 5.97e8 0 7.97e9

Crop inputs per 
hectare:

Whole sample 545 Rand/HA 31039.9 272112 0 4175000
If crop input is 

positive
231 Rand/HA 73232.8 414763.8 0.217 4175000

Land value per 
hectare (if >0)

Whole sample 451 Rand/HA 120488 570320.6 60 7000000
Regions: Cape 129 Rand/HA 224615.2 809831 100 7000000
Inland 144 Rand/HA 66781.1 288505.4 60 2900000
Coast 178 Rand/HA 88473.3 523593.7 200 6000000
Irrigated farms 36 | Farms 

with
fruits 
trees

| 42
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and land market imperfections are dominant, there will be a tendency 
towards labor-intensive small-scale farms. Such farms will use more of 
the available cultivable land and more labor on each hectare than will 
large-scale farms. In this case, we should expect  β  1  to be negative, and 
we have an IR (Bhalla, 1979). 

 The main objection to Equation (1) is that farm size (FS) is corre-
lated with the error term. That is, if there is a non-random relationship 
between farm size and other variables explaining the value of output per 
land unit, the results will be biased, and an observed IR could, at least in 
part, be attributed to an omitted variable. In an attempt to control for 
this endogeneity problem, we include variables that explain variation 
in value of output per land unit and that are potentially correlated with 
farm size. 

  Land unsuitable for cultivation 

 A concern is that the existence of large farms is due to the fact that they 
are situated in remote areas where there is no real basis for agricultural 
production.  6   One hypothesis is that areas with a high proportion of 
land that is unsuitable for agricultural production would experience low 
population growth and less pressure to subdivide land holdings (Carter, 
1984). If the proportion of unusable land increases with farm size, then 
β 1  will have a downward bias. The best way to control for this potential 
bias would be to exclude from our analysis the share of the farm size 
that is non-arable. However, we do not have information on the share 
of farm that is actually non-arable; therefore, in Equation (1) we replace 
FS with land ‘mostly used for’ cultivation (CL).  

  Land quality 

 The main objection to Equation (1) is that larger farms are character-
ized by systematically lower land quality, because more productive land 
tends to be split into smaller units than less productive land. The best 
method to control for land quality would be to have information on 
soil type, color, and depth; variables that directly explain land quality. 
According to Berry and Cline (1979), the price of land is the principal 
indicator of land quality, and should reflect both inherent land quality 
differences and the location of the land. Our respondents assess the sales 
value of their land, and we use the value of cultivable area (FV) as a 
control for land quality. 

 But there are two problems with using land price as a proxy for land 
quality. First, the land price also reflects expected output based on 
previous realized yields; the land price will then depend on the expected 
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yield, and this would lead to correlation between the error term and 
land price. Secondly, the land price as a quality term may be biased in 
favor of small farms;  7   if there are more potential buyers for small hold-
ings, the land price per hectare will be higher for small farms than for 
large farms, creating an illusion of higher quality land on small farms. 
However, leaving out a control variable for land quality can bias the 
results. Therefore, we use the price per cultivable land unit as an indi-
cator of productivity, with the implicit assumption that the assessed 
price mainly reflects land quality differences. 

 Another factor determining yield and soil quality is the availability of 
irrigation. Irrigation makes it possible to have higher cropping intensity 
and also to have production during the dry season, so an observed IR 
can be the result of a higher share of irrigated area on small farms if 
small farms have a higher proportion of irrigated land than large farms. 
Previous studies have used the proportion of arable land that is irrigated; 
however, we preferred to construct a dummy variable for the existence 
of irrigation (I). Only 7 percent have irrigation, but those actually irri-
gate most of the land. 

 To further control for differences in land quality, we divided the sample 
into geographical regions with more homogenous soil quality. Due to 
data scarcity, it is not possible to divide the sample into provinces, so 
we disaggregated the observations into Cape (Northern, Western and 
Eastern Cape); Inland (Limpopo, Mpumalanga, North West, Gauteng, 
and Free State); and Coast (KwaZulu–Natal).  

  Product mix 

 Another feature that may cause a downward bias in the relationship 
between yield value and farm size is if large farms systematically culti-
vate low-value crops that need more land and less of the relatively 
expensive labor per unit of output. One way to control for a supposed 
shift in product mix as farm size increases is to regress the above models 
within a crop sector, for example to analyze the models only for farms 
producing maize. The data used here is not suitable for separating farms 
into different sectors, as 67 percent of all households have reported 
producing more than two crops (May et al., 2009). Even if it were 
possible to separate farms into different sectors, this might not be the 
best approach since crop mix itself can be a response to the discussed 
market imperfections (Benjamin, 1995). Holding the product mix 
constant will neutralize the inefficiencies caused by large farms shifting 
to crops that need less labor and more land, which gives low values of 
output per land unit. 
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 Berry and Cline (1979) argue that Equation (1) is a more accurate way 
to control for the shifting of product mix. The argument is that evalu-
ating the output achieved relative to available land and controlling for 
land quality leaves no reason to believe that there should be a system-
atic difference in cropping patterns between large-scale and small-scale 
farms. Keeping unusable land and land quality constant will choose the 
product mix that maximizes the value of output per land unit inde-
pendent of scale. If market imperfections make large farms shift to crops 
that are less intensive in the relatively more expensive inputs and give 
a low value of output per land unit, the land will not be used to its full 
potential. This is an inefficiency that should be captured in the model.  

  Organization 

 Restrictions on the subdivision of relatively large farms supplied on 
the market and the relatively small grants forced beneficiaries to form 
groups in order to be able to acquire farms as a result of the land reform. 
The indications from our farm visits are that these groups seemed to 
have major management problems and internal conflicts relating to 
investment decisions and division of workload. As larger farms are more 
expensive, there is a chance that a higher proportion of large farms 
will be organized as collectives, and this correlation can cause a bias 
on the estimated elasticity in the models presented above. Deininger 
(1995) argues that agricultural collectives are far less efficient than inde-
pendent family farms, because members of collectives will not reap the 
full reward of their actions, leading to undersupply of effort and invest-
ment. If this is true, and a higher proportion of large farms in the sample 
are organized as collectives, then this could lead to downward-biased 
results in our models. On the other hand, Platteau (1995) claims that 
some forms of cooperative land management are superior to private 
farms in Sub-Saharan Africa. Communities perceived as indigenous and 
gaining property rights to land that is historically viewed as communal 
land may have well developed community institutions, organizational 
policies, and trust amongst community members. This may enable 
them to pool their resources, efficiently divide the workload, and have a 
greater scope of labor specialization. To control for organizational form, 
we have included dummies for individual project land and collective 
project land. The complete model estimated is therefore:

 2
o 1 3 4 5

ln
ln lni i

i i i i i
i i

Y FV
CL I Dind Dcoll

CL CL
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 Where  Y  is the value of output for farm  i .  CL  is the size of cultivable 
area. The parameter of interest,  β   1  , measures the elasticity of value of 
output per land unit with respect to cultivable area.  FV/CL  is equal to 
the value of cultivated land per hectare.  I  is a dummy for the existence 
of irrigation on farm  i .  Dind  is the dummy variable for land that is indi-
vidually farmed on the land reform project farms, and  Dcoll  is likewise 
for collectively farmed land on the same farms. The reference category 
is hence individual farmed land that is not on the land reform project, 
for example ‘at home’. Equation (2) also gives a formal test of the claim 
given in Deininger (1995), that large farms, organized either privately or 
collectively, will face the same problems that lead to an inverse relation-
ship, since β 1  now reflects the land elasticity with respect to operational 
area, keeping organizational form constant. The results of the econo-
metric analysis are presented in the next section.   

  4.5.2�     Results and discussion 

 The results are presented in  Table 4.2  below. The estimated elasticity of 
value of crop production per hectare with respect to farm size is substan-
tial,  − 0.867 in the simplest model – that is, a 1 percent increase in farm 
size is associated with a 0.867 percent reduction in the value of crops 
produced per hectare. The effects drop when we control for land quality, 
using land value as indicator, irrigation as production input, organiza-
tional form, and geographical region. The coefficient for the IR effect is 
still  − 0.486 in our preferred Model 5, in  Table 4.2  below, and different 
from zero at a 1 percent significance level. However, we regard these 
results as partial correlations rather than causal relations, since simulta-
neity and omitted variable biases are potential problems in such cross-
section estimations. The result, however, is quite clear; the larger the 
farm, the lower the gross income per hectare.      

 Land value as an indicator of land productivity is highly significant, 
while the positive effect of access to irrigation turns out to be insignifi-
cant. Introducing a control variable for land quality should, as explained 
above, control for shifts in product mix and a non-random relationship 
between farm size and land quality. The elasticity drops to  − 0.588, and 
the consequent shift in product mix and lower land quality can hence 
explain some of the observed IR effects in Model 1 in  Table 4.2 . 

 We further find that beneficiaries considered to be individual owners of 
their land had a significant higher productivity, as the dummy coefficient 
is 1.327, which is significantly higher than the reference category  Private  
 non-LR farm land . One possible explanation is that the latter suffers from 
soil mining. Another is the more secure property rights to  Private   non-LR 
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land,  which will make the owners report unused land as well – as long as 
it belongs to them. Weak property rights on collective farms, however, 
imply that the farmers would only report the plots they actually farm 
individually. Our visits also showed that the remaining beneficiaries had 
grabbed the better part of failing collective run farms, leaving the less 
productive parts idle, that is, a ‘tenderloin’ effect. However, the QoL 
does not have any information on the share of cultivable land actually 
farmed, and hence we are not able to test this hypothesis quantitatively. 
The coefficient for  Collective land  is negative, although not significantly 
different from the  Private   non-LR land  category. The significantly lower 
productivity compared to individual project land is an argument for 
allowing subdivision in the South African land reform. 

 Land productivity might be linked to regional differences within 
the enormous South African continent. The dummy coefficient for 
the  Cape  and  Coast  provinces compared to the reference category 
 Inland  are not significant, implying that our chosen regions show 
no differences in productivity levels (Models 6–11,  Table 4.3 ). The 

 Table 4.2�     Estimation of relationship between crop yield and cultivation area 

Model 
1

Model
 2

Model 
3

Model
 4

Model
 5

ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL)

Cultivable area 
(lnCL)

−0.867*** −0.588** −0.592*** −0.499*** −0.486***

Land value 
(ln(FV/CL))

0.357** 0.354** 0.453*** 0.462***

 Irrigation 
 (Dummy) 

0.142 0.571 0.684

Ind. project land 
(Dummy)

1.618*** 1.327*

 Collective land 
 (Dummy) 

−1.106 −1.220

 Coast 
 (Dummy) 

0.464

 Cape 
 (Dummy) 

 −0.121 
 (0.768) 

Constant 5.057*** 1.841 1.853 0.352 0.260
 R  2 0.194 0.192 0.192 0.209 0.211
Adj.  R  2 0.192 0.189 0.187 0.201 0.198
#Obs. 545 451 451 451 451

     Note : Dependent variable is the logarithmic value of production per hectare of cultivable 
land (lnY/CL). Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    
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alternative specification, with interaction between region and culti-
vable land, shows a significantly stronger IR effect in the  Coast  and 
 Cape  than in the reference category  Inland ; the IR coefficient for the 
latter is now  − 0.203 and insignificant, while the interaction coeffi-
cient is negative and significant for  Cape  and  Coast  in Model 11 in  
 Table 4.3 . The regional differences in the IR effect are also apparent in 
separate regional regression Models 12–17 in   Table 4.4 ; the IR effect is 

 Table 4.3     �  Extending Model (5) with estimated crop inputs, Model (6) uses scale, 
Model (7) dummy for any crop input and (8) includes regional dummies 

Model 
6

Model 
7

Model 
8

Model 
9

Model 
10

Model 
11

Dep. Var. ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL)

Cultivable area 
(lnCL)

−0.531*** −0.472*** −0.568*** −0.542** −0.576*** −0.203

Cultivable area 
squared

−0.017 −0.011

Land value 
(ln(FV/CL))

0.470*** 0.462*** 0.369** 0.373** 0.378** 0.445***

Irrigation (I) 
(Dummy)

0.734 0.691 1.127 1.294 1.299 0.659

Ind. project 
land (Dummy)

1.332* 1.286* 1.275* 1.303* 1.312 1.216

Collective land 
(Dummy)

−0.932 −1.316 −1.557 −0.676 −0.601 −1.541

Cape
(Dummy) −0.079 −0.136 −0.429 −0.436 −0.404 −1.002
Coast
(Dummy) 0.469 0.432 −0.122 −0.134 −0.128 −0.463
Crop input
(per hectare) 0.075 0.067 0.069 −0.081
Fruit trees
(Dummy) −3.819*** −3.801*** −3.768***
Collective land* 
Cultivable area

−0.369 −0.319

Ind. project 
land* 
Cultivable area

0.025 0.029

Coast*CL −0.399*
Cape*CL −0.385*
Constant 0.419 0.306 1.749 1.783 1.805 1.247
 R  2 0.212 0.212 0.233 0.235 0.236 0.218
Adj.  R  2 0.198 0.197 0.217 0.216 0.215 0.203
#Obs. 451 451 451 451 451 451

    Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    
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strongest in the  Cape  provinces, and the effect is less significant in the 
 Coast  region, while there is no significant effect in the  Inland  region.           

 We include a dummy for the existence of fruit trees as productive 
capital; these tend to be more common on smaller farms and hence a 
potential source of estimation bias in the IR effect. However, the effect is 
significantly negative rather than, as expected, positive. Two potential 
explanations for this counterintuitive result appeared during the farm 
visits: fruit farms that had become unprofitable were sold as LR farms, 
and the new owners had problems finding buyers since product quality 
in fruit plays a more important role than it does for crops such as maize 
and vegetables. So some farms had started to cut down fruit and citrus 
trees to start arable farming. In Models 7–10 in  Table 4.3 , we find no 
significant effect for the value of inputs for crop production like ferti-
lizers, pesticides, and seeds, as control variables.  8   This implies that the 
IR effect is mostly due to labor market imperfections and not capital/
input market imperfections. Van Zyl et al. (1995) stress that total factor 
productivity (TFP) would be the relevant measure of efficiency, but such 
calculation is beyond the quality of our dataset. 

 Of the 545 farm observations included, 31 have zero production. 
We prefer to include those in the regression models by adding a small 

 Table 4.4     Model 3 and 5 run on regional sub-samples 

Region Coast Inland Cape

Model 
12

Model 
13

Model 
14

Model 
15

Model 
16

Model 
17

Dep. Var. ln(Y/CL ) ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL)

Cultivable area 
(lnCL)

−0.606*** −0.347 −0.151 −0.211 −0.902*** −0.635**

Land value 
(ln(FV/CL))

0.442* 0.779*** 0.614** 0.597** 0.083 0.255

Irrigation (I) 
(Dummy)

−3.025 3.036 1.366

 Ind. project 
land 
 (Dummy) 

3.078*** −0.217 0.239

Collective land 
(Dummy)

0.284 −0.269 −4.150*

Constant 1.633 −3.676 −0.241 −0.427 4.013 2.772
 R  2 0.231 0.274 0.102 0.108 0.265 0.290
Adj.  R  2 0.223 0.253 0.087 0.076 0.253 0.261
#Obs. 178 178 144 144 129 129

 Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1. 
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number to all observations.  9   The IR effect is stronger when zero produc-
tion farms are excluded in the core Models 1*–5*, given in  Table 4.5 . 
Large farms often produce something and are hence included, while 
smaller farms more often do not produce anything and are hence 
excluded.  10        

 The summary statistics in  Table 4.1  disclose that some outlying 
observations of production per hectare, as reported through the 
mean in summary statistics of  Table 4.1 , potentially drive our results. 
However, our log–log model will put less weight on these outliers. 
We re-estimate models in  Table 4.2 , leaving out 5 percent of the 
observations with the highest value of production per hectare. The 
elasticity of value of production per hectare with respect to culti-
vable area is still significantly negative for this alternative dataset, 
reported in Models 1**–5** in   Table 4.6  – although it is also weaker, 
with an IR coefficient value of  − 0.353. The effect is in accordance 
with expectations, as some observations with unrealistically high 
yield figures appear on some collectively run farms due to reported 
small land size.       

 Table 4.5     �  Corresponding to Models 1–5 without zero production observations 

Mode
l1*

Mode
l2*

Mode
l3*

Mode
l4*

Mode
l5*

Dep. Var. ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL)

Cultivable area 
(lnCL)

−0.781*** −0.555*** −0.603*** −0.698*** −0.676***

Land value 
(ln(FV/CL))

0.286*** 0.257*** 0.228*** 0.241***

 Irrigation 
 (Dummy) 

1.805*** 1.188** 1.394***

Ind. project 
land 
(Dummy)

0.433* −0.126

 Collective land 
 (Dummy) 

2.448*** 2.247

 Coast 
 (Dummy) 

0.949***

 Cape 
 (Dummy) 

−0.091

Constant 6.620*** 4.102*** 4.214*** 3.986*** 3.785***
 R  2 0.530 0.553 0.567 0.590 0.603
Adj.  R  2 0.529 0.551 0.563 0.585 0.596
#Obs. 514 425 425 425 425

    Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    
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  4.5.3�     Qualitative insights from farm visits 

 The IR effect in the QoL cross-section dataset was partly confirmed in our 
visit to 31 land reform farms all over the country in 2009. The informal 
prohibition of subdivision implied that most farms became collective 
property, while the transition from SLAG to LRAD programs did not imply 
a major change in the policy on the ground. Few black capitalists actu-
ally want to buy farms in spite of the subsidy. However, groups of people 
united in order to raise the necessary funds to buy the large farms: small 
businessmen, retrenched workers, or poor who paid their contribution 
in ‘sweat equities’. The large numbers of beneficiaries gave rise to several 
problems: for example, sleeping partners who had never participated in 
farm work might actually make claims on the production of the active 
members; and beneficiaries with a short time horizon actually led several 
farms into non-sustainable strategies, such as selling off machinery, small 
animals, seeds, etc., and in order to maximize short-run payoffs sold what-
ever existed of capital and distributed financial support between them. 

 The land reform farms in general lacked machinery and crop inputs 
like fertilizers, seeds, etc. When investments took place, there was often 

 Table 4.6     �  Corresponding to Models 1–5 without 5 percent highest yield 
outliers 

Mode
l1**

Mode
l2**

Mode
l3**

Mode
l4**

Mode
l5**

Dep. Var. ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL) ln(Y/CL)

Cultivable area 
(lnCL)

−0.761*** −0.510*** −0.506*** −0.365** −0.353**

Land value 
(ln(FV/CL))

0.324** 0.326** 0.432*** 0.440***

 Irrigation 
 (Dummy) 

−0.118 0.708 0.766

Ind. project land 
(Dummy)

−2.487* −2.534*

 Collective land 
 (Dummy) 

1.238* 1.245

 Coast 
 (Dummy) 

−0.151

 Cape 
 (Dummy) 

−0.297

Constant 4.977*** 2.056 2.045 0.831 0.900
Adj.  R  2 0.146 0.144 0.142 0.159 0.156
#Obs. 517 427 427 427 427

    Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    
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a mismatch between type of machinery purchased and needs; the bene-
ficiaries could have a biased perception of need, perhaps buying fancy 
tractors rather than seeds. Furthermore, they often felt forced to accept 
what turned out to be bad advice from consultants hired by the agricul-
tural authorities, for fear of losing financial support. 

 The sustainability of the larger LRAD projects is also questionable 
when they were owned by a group of small-scale commercial interests. 
They were often split between people genuinely interested in farming 
and mere investors. If the former strived and became efficient farmers, 
for example through out-grower schemes for the national and interna-
tional food industry (the government had set up a program forcing the 
food industry to buy a certain amount of input from black farmers), 
co-owners might still demand the sale of the farm when land prices 
had risen due to urban sprawl or tourism.  11    Such farms are recorded as 
productive in the QoL data, but the land is now lying fallow. This partial 
effect of increased probability of failure over time contradicts Keswell 
et al. (2010), who find a positive income effect over time on the LRAD 
subsample of the QoL dataset. 

 The normal presumption is that farms do better over time due to 
experience, while these examples show, in contrast, that the probability 
of infighting and hence project failure increases. 

 The few individual LRAD projects visited were normally involved in 
chicken production. The black entrepreneurs we visited were more or 
less bankrupt, in spite of huge transfers of governmental money; they 
lacked either the necessary experience and the birds died unproduc-
tively, or the long-term market connections needed to get a good price 
for their products. 

 Joint ventures between groups of black – normally former farm 
workers – and white consultants or farmers took place, mostly under the 
restitution program. But some of these large farms are now bankrupt; 
the black farmers could seldom put up their counterpart for new invest-
ments, and they would, furthermore, lose interest if dividends were 
not paid regularly (in addition to a normal salary for farm workers). 
Their main interest would actually be to construct individual housing 
to prevent dependency on the white farmers. The sustainability of these 
projects was also questionable due to lack of investment, tension and 
lack of trust between the partners. 

 None of the large-scale farms came close to their productivity potential. 
In some cases, highly efficient neighboring white farmers simply rented 
the land for a minor payment. Then if collective farming did not work 
out, subdivision would be the reasonable option to take.  12   Only some 
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cases existed, however, as the politicians had signaled that such division 
would not be tolerated, and hence the beneficiaries were afraid of retali-
ation in the form of the ministry holding back funds designated for the 
project. Few beneficiaries would also risk investing money and labor in 
subdivided parcels, as they feared other beneficiaries would make claims 
on the harvest – a real risk, as many beneficiaries did indeed perceive the 
land reform as an act to build society rather than create individual bene-
fits. Such perception is especially prevalent amongst the majority of older 
beneficiaries, making young people unwilling to invest labor and money. 

 However, subdivision did take place on some land reform farms. 
Constructing affordable housing in semi-urban areas could be the real 
motive, with fairly large, highly productive kitchen gardens around 
each house. In other cases, most beneficiaries had left the project and 
the remainder agreed to divide between them the most fertile land and 
vital inputs like irrigation water. They would normally practise tradi-
tional farming techniques, and then, if they had the money available, 
hire outsiders to plough. This resulted in fairly high productivity on 
the small part of the whole farm that was actually cultivated, leaving 
farmland with less potentially fallow land; for example just four families 
with outdated equipment could farm only a small part of the holding 
originally given to 80 beneficiaries. 

 The most successful farmers seemed to be small household units 
employing mostly their own members as laborers and designating their 
products for less demanding markets, for example, selling goats and 
milk to the poorer black townships close by. Geographical location can 
be crucial to success; beneficiaries mostly come from densely populated 
areas, and it is questionable if they would relocate to remote places to 
practise small-scale farming. So proximity to population centers might 
be just as vital a success factor of the land reform as the creation of the 
small farm size itself. Respondents indicated no need for more indi-
vidual parcels, as they already had enough land for subsistence produc-
tion in their home towns, and they did not intend to move their family 
to sparsely populated areas with few public services.   

  4.6� ��  Conclusion and policy recommendations 

 We find a robustly significant and substantial inverse relationship 
between farm size and value of crop production per hectare using the 
QoL survey data. Taken at face value, the results indicate that small-scale 
beneficiaries are more productive than large-scale ones. This further indi-
cates that it would be favorable for the land reform in South Africa to take 
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a new direction and equalize land distribution. Possible explanations of 
the results are that the factors that can lead to external economies of scale 
in agricultural production – skill, access to credit, and markets – are to a 
certain degree absent in the population that the land reform is trying to 
target, and this makes small- and medium-scale farms more successful. 

 The qualitative results from the farm visits tend to confirm the 
empirical results. We observed that smaller land reform projects, which 
were controlled by small groups of beneficiaries, were relatively more 
successful – relatively successful in the sense that smaller land reform 
projects cultivate and harvest a larger proportion of the available land 
than do large-scale land reform projects; however, none of the farms we 
visited were producing at their full potential. Our interpretation of this 
observation is that the average beneficiary lacks agricultural manage-
ment skills, has problems accessing markets, and lacks credit (because 
of bureaucratic problems and lack of trust in farmers), which implies 
they were not able to make the necessary (and correct) investments in 
machinery and infrastructure to run a large-scale commercial farm. 

 The empirical results should be treated with caution. Due to data 
quality, we were unable to isolate the causal effect between production 
scale and productivity. Nevertheless, the empirical results and the quali-
tative robustness check indicate the presence of an IR. Hence we repeat 
the pre-land reform policy recommendation given in Binswanger and 
Deininger (1993): 

 By (the beneficiary group) having the freedom to choose their farms, 
internal management schemes, and subdivisions, they can select 
locations and farming systems most appropriate to the capital and 
skill endowments of their members. 

 Thus far, South Africa’s land reform has been far from successful. 
Radicalizing the process to reach the target of redistributing 30 percent 
of white agricultural land without the ability of the redistributed projects 
to engage in production that is actually productive could be devastating 
for the rural economy and the economy as a whole. Recognizing the 
political and emotional importance of the redistribution of land in South 
Africa, as well as its economic importance for the rural poor, makes it 
important to evaluate the reform and identify criteria for success. Much 
can be done to improve the efficiency of the program itself and increase 
productivity on the land reform farms. 

 So, since cooperation enforced top-down by the financing system often 
fails, the most obvious step is to allow subdivision. Both our qualitative 
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and quantitative data indicate that smaller farms do at least farm using 
traditional cultivation methods to achieve moderate yields. However, 
allowing subdivision alone is not a sufficient condition for success, due 
to low demand for such units in distant areas, where the income poten-
tial is low. Intermediate farm size, suited to traditional entrepreneurs 
serving informal markets in poor settlements in highly populated areas, 
is probably a more viable strategy to make land reform projects more 
successful. To speed up the process, the government could consider 
buying farms, splitting them into several sections, and drawing up land 
titles in accordance with the preferences and skills of the beneficiaries.  

    Notes 

  1  .   See especially van Zyl et al. (1995) for economies of scale in South African 
agricultural production.  

  2  .   The survey applies a quasi-experimental approach, interviewing both benefi-
ciary and non-beneficiary households. However, we used the former, since 
our interest was to analyze whether there is an inverse relationship on farms 
that are run by households and communities that have received land through 
the land reform.  

  3  .   We regard information about the collective land in the household survey as 
less reliable, since the numbers differ between informants in the project.  

  4  .   There are 25 different crops cultivated by the beneficiaries. 67 percent of 
households report growing more than two crop types, and 20 percent grow 
more than four (May et al., 2009). The variable of interest here is the total 
value of crops harvested, so the composition of Y will not be of interest.  

  5  .   We chose median crop prices, since the mean would be heavily influenced by 
unrealistic outliers.  

  6  .   For example, a 258 ha land reform project interviewed on the field trip has 
only 4 ha of cultivable land.  

  7  .   Small farms may be a sign of land scarcity, due to higher population density 
which implies higher prices. Higher prices may also be associated with 
market access, but this should also be reflected in the prices. However, we do 
not possess data to correct for these possible effects.  

  8  .   Unreported regression models with crop inputs as dependent variables show 
that smaller farms are more likely to apply inputs per hectare of cultivable 
land. Collective farms tend to apply more fertilizers compared to larger 
collective farms. The same applies to collectively run farms compared to the 
individual categories, while significantly fewer farms in  Coast  and  Cape  spend 
money on crop inputs. The inclusion of crop inputs reduces the IR effect in 
Model 7 in  Table 4.3  in spite of not being significant, while the change in our 
preferred Model 5, is much smaller.  

  9  .   We could not find a suitable instrument in a Heckman model, i.e. it only 
influences production decision and not production level. We further argue 
that the Cragg model requirement of independence of expected productivity 
from the residual is not satisfied.  
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  10  .   We indirectly test whether the IR effect is due to moral hazard in labor and 
coordination problems, by running a regression on only farms larger than 12 
ha, which we consider too big to be handled by a single family. The vanishing 
IR effect for this subsample gives some indicative evidence that this is the 
source. However, these results can also be due to smaller sample size.  

  11  .   The general rule was that LR beneficiaries had to wait 10 years before they were 
allowed to resell to the highest bidder, but for some reason it was easier for 
LRAD farms to circumvent this rule. We did not have the information to eval-
uate whether such sales were profitable in a strict economic sense, compared 
to continue farming. However, we noticed that people who wanted to sell put 
more emphasis on immediate payoffs than the committed farmers.  

  12  .   This has normally been the result on Latin American land reform farms. The 
radical military regime in Peru in the 1960s expropriated large farms and gave 
them to the farm workers. They were expected to proceed as cooperatives, as the 
government was afraid fragmentation would reduce productivity and represent 
a poverty trap in the long run. Hidden resistance, however, led to bankruptcy, 
and the government finally gave in and allowed subdivision to the individual 
farmers (Wiig et al., 2011). The Guatemala restitution farms for war combatants 
and refugees were similar. As cooperative efforts failed, they soon found frag-
mentation to be the only viable option, and they then managed to agree on an 
internal distribution which everyone respected (Borchgrevink et al., 2007).  
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   5.1�     Introduction 

 Land reform in countries with high levels of land inequality is seen by 
most development experts as an effective means of reducing poverty, 
since land enriches the asset portfolio of poor households (HHs) and 
carries with it the potential for agricultural production and entrepreneur-
ship. The objectives of land redistribution are largely classified into (i) 
social, (ii) economic (iii) political and (iv) environmental. As expressed 
by Binswanger et al. (2009), advocates of social land reform expect little 
overall economic gain from the reform, but see it as a way to provide 
some security and subsistence to a large unemployed rural labor force. 
To them, the main thrust of agricultural development is to come from 
large-scale farms and the supporting agro-industrial sectors. The advo-
cates of economic land reform stress the productive superiority of family 
farms; and they expect the land reform to make a significant contri-
bution not only to agricultural production, but also to rural employ-
ment, self-employment, and poverty reduction. The arguments in favor 
of economic land reform presented above are also consistent with the 
economic theory which states that a one-time egalitarian distribution of 
assets in an environment of imperfect markets is associated with perma-
nent higher levels of growth (Deininger et al., 1999). Consistent with 
this notion, Aghion et al. (1999) express the fact that redistribution in 
an economy can be conducive to growth. Furthermore, cross-country 
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regressions (Birdsall and Londono, 1998; World Bank, 2001) also provide 
evidence that greater inequality in the distribution of assets such as land 
is associated with lower subsequent growth. 

 Binswanger et al. (2009) also state that advocates of political land 
reform appreciate, for instance, the dissolution of feudal relationships 
of production and excessively concentrated and exploitative élite power 
structures. Specific objectives of political land reform include the crea-
tion of political stability and peace. Finally, the advocates of environ-
mental land reform seek the environmentally sustainable management 
of land, forests and wildlife resources by turning over their ownership 
and management to defined communities. 

 Although access to land is not the only pathway out of poverty, most 
authors (e.g. de Janvry and Sadoulet, 2001) contend that there is ample 
evidence suggesting that it is effective in helping rural households 
to generate higher incomes. Increased access to land by the poor can 
contribute to reduction in food insecurity, poverty and inequality, as it 
enables the poor to participate in agricultural production. 

 In Malawi, the rapid expansion of estate agriculture, particularly for 
the production of tobacco from the 1960s to the 1980s, resulted in an 
unequal distribution of land in rural Malawi (Lele, 1989). Emphasizing 
the magnitude of land inequality, Chirwa and Chinsinga (2008) report 
that while 55 percent of smallholder farmers in Malawi cultivate less 
than a hectare, there are about 30,000 estates cultivating between 10 to 
500 hectares. Furthermore, it is estimated that about 28 percent of the 
country’s cultivable arable land (about 2.6 million ha), lies underuti-
lized or unutilized in rural areas.  1   The existing land inequality, coupled 
with the underutilization of land in large estates, has been used as a 
justification for land redistribution in Malawi. Acknowledging the feasi-
bility of land redistribution in Malawi, Chirwa (2004) expresses how 
there are several opportunities for land redistribution on a voluntary 
basis in Malawi, and yet the landless do not have information on the 
availability of land and the resources that would allow them to migrate 
to such areas. 

 However, as expressed by Robilliard et al. (2002), there is little agree-
ment on how land reform can be best designed and implemented. The 
analyses and experience from other countries have shown that land 
redistribution is not nearly as straightforward as might b e hoped. It can 
be costly in program resources; it can reduce productivity and be an 
instrument of political patronage. Substantial personnel and financial 
resources are necessary to assess and purchase (or expropriate) land, 
select beneficiaries, and supply training and credit. 
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 In Malawi, changes in the policy environment, such as the liberaliza-
tion of tobacco farmin g in the 1990s, created competition for tobacco 
estate owners, which, coupled with declining tobacco prices, reduced 
the profitability of their farms and led an increasing number of estate 
owners to sell off their land. In 2002, a new National Land Policy was 
adopted by the government of Malawi to correct some of the historical 
wrongs on land issues and land inequality. The positive land policy envi-
ronment, along with the availability of land for sale by willing estate 
owners, provided an opportunity favorable to the introduction of a land 
redistribution program based on voluntary land transfers between land-
owners (willing sellers) and the land-poor (willing buyers). 

 In 2004, with financial assistance from the International Development 
Association (IDA) of the World Bank, the government of the Republic of 
Malawi, through its Ministry of Lands, Housing and Urban Development, 
started implementing a Community-Based Rural Land Development 
Project (CBRLDP). Through this project, 15,142 households were relocated 
and provided with land on which to live and cultivate; this represents 
about 0.5 percent of the rural households in Malawi who have received 
about 1 percent of the agricultural land through this redistribution. 

 The Project has been viewed by most experts as one of the most signif-
icant interventions ever implemented to address the highly unequal 
land ownership patterns in postcolonial Malawi. However, a full impact 
analysis had not been conducted. 

 This chapter investigates the impact of the CBRLDP on land avail-
ability, agricultural productivity, input use, income and expendi-
ture of beneficiary households. The analysis is based on a four-year 
panel household survey data collected among 1194 households in 
six pilot districts (Mulanje, Thyolo, Mangochi, Machinga, Balaka 
and Ntcheu) in southern and central Malawi, from 2005 through 
to 2009. We apply a combination of matching and double differ-
ence methods to the panel data, while a cost–benefit analysis is also 
conducted to compute economic and financial benefits as well as to 
assess the project viability. Results show that the land redistribution 
project significantly increased land holdings, agricultural output and 
crop-specific land productivity for maize and tobacco of beneficiary 
households. Moreover, beneficiary households significantly improved 
their food security and agricultural income levels after joining the 
project. In general, these impacts are higher in the short term, while 
they decrease slightly over time. Overall, the findings suggest that 
there is scope for reducing poverty and inequality in developing coun-
tries by implementing a decentralized, community-based, voluntary, 
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and market-assisted approach to land reform through the provision of 
land to landless and land-poor households. 

 The rest of the chapter is structured as follows:  Section 5.2  presents 
the background of the CBRLDP, its components and implementation 
process. The methodological approach is discussed in  Section 5.3 . A 
discussion on the impact of the CBRLDP on land holding, agricultural 
productivity, livestock, farm inputs and incomes is presented in  Section 
5.4 , and  Section 5.5  concludes.  

  5.2�     The CBRLD project, implementation 
process and its components 

  5.2.1�     Brief history of land reform in Malawi 

 Land tenure issues in Malawi can be better understood from a descrip-
tion of the historical perspectives that date as far back as the nineteenth 
century. As expressed by Machira (2008), prior to the creation of the 
British protectorate of Nyasaland in 1891, European settlers, mission-
aries and companies had started acquiring land from African chiefs or 
headmen under a ‘master–servant’ kind of relationship. Under the African 
Orders in Council 1889 and 1892, the British government appointed a 
commissioner who was responsible for formalizing these agreements and 
making new land grants in the name of the Crown. European settlers 
were provided with ‘certificates of claim’; they acquired some of the best 
land, most of it in the Shire Highlands located in the southern part of the 
country. Through this process, the Crown allocated to European settlers 
and companies about 15 percent of the total land in Malawi, or 27 percent 
of the total land suitable for cultivation. According to the Presidential 
Commission of Inquiry on Land Policy Reform (1998), this process led 
to the granting of about 73 percent of the granted land to a single entity, 
the British South Africa Company. When Malawi gained independence 
from Britain in 1964, the country inherited ‘a rural settlement structure 
in which some of the most fertile and well-watered lands were reserved 
to white farmers’ (Saidi, 1999 cited in Holden et al. (2006). 

 In 1996 a Presidential Commission of Inquiry on Land Policy Reform 
(PCILPR) was established to undertake a broad review of land problems 
throughout Malawi, and recommend the main principles of a new land 
policy which would foster a more economically efficient, environmen-
tally sustainable and socially equitable land tenure system. The objec-
tive of the Commission was also to recommend a national land policy 
that would promote equitable access to land, security of title to land, 
and improved land administration. The findings by PCILPR led to the 



The Economic Effects of Land Redistribution 109

formulation of a New Land Policy which was approved by cabinet in 
2002 (government of the Republic of Malawi, 2002).  

  5.2.2     The CBRLD project 

 In 2004, the  government of the Republic of Malawi, through the Ministry 
of Lands, Housing and Urban Development, started implementing the 
Community-Based Rural Land Development Project (CBRLDP). This is a 
market-based model by which government and donor agencies provide 
finances and services to encourage communities to buy land themselves. 
The Community-Based Rural Land Development Project (CBRLDP) 
is one of the initiatives by the government of Malawi’s Land Reform 
Programme (LRP) implemented with financial assistance in form of a 
grant from the International Development Association of the World 
Bank. The Project’s development objective was to increase agricultural 
productivity and incomes of about 15,000 poor rural families by imple-
menting a decentralized, community-based and voluntary approach to 
land reform in six pilot districts: Mulanje, Thyolo, Machinga, Mangochi, 
Balaka and Ntcheu, in southern Malawi. 

 The project was piloted in five districts of the southern region of 
Malawi, namely, Machinga, Mangochi, Mulanje, Thyolo and Balaka, 
and in Ntcheu district in central Malawi. According to a final report 
of the 2008 Malawi Population and Housing Census (Government of 
Malawi, 2008), the total population for Machinga, Mangochi, Mulanje 
and Thyolo was about 2.4 million in 2008, representing 18.4 percent of 
the national population. The total population for Balaka and Ntcheu 
districts was 623,847. The total population in the project areas was about 
3.2 million (24.5 percent of the country’s population). Based on the 2008 
population statistics, Mulanje and Thyolo have one of the highest popu-
lation densities in Malawi, estimated at 208 and 268 inhabitants per 
square kilometer, respectively. It is also reported that the two districts 
of Mulanje and Thyolo are, coincidentally, also the main tea-growing 
areas of the country. Most of the good arable land in the two districts 
is under tea estates, largely owned by foreign investors. In contrast, 
Machinga and Mangochi districts are said to have a much lower popula-
tion density, averaging around 97 people per square kilometer. 

 Community-driven, the Project focused on rural areas and it had four 
components: (i) Land Acquisition and Farm Development, (ii) Land 
Administration, (iii) Capacity Building; and (iv) Project Management, 
Monitoring and Evaluation. The details of each of the project compo-
nents are described in Simtowe et al. (2011). The Project did not have any 
provision for social amenities (infrastructure, water, school, health etc) for 
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beneficiary households; after relocation, beneficiary communities were 
to apply to the Malawi Social Action Fund (MASAF) for the provision of 
community assets such as boreholes, access roads, schools and clinics, in 
line with MASAF principles and criteria of demand-driven development 
and community participation. But it was in only very few cases that MASAF 
provided schools and hammer mills to project beneficiaries and surrounding 
communities. Most beneficiary groups did not have ready access to educa-
tion and health facilities, demonstrating weak and ineffective coordination 
among stakeholders in the implementation of the project. 

 The project was set up so as to provide conditional cash and land 
transfer to poor families to relocate, purchase, develop and register new 
(larger) plots of farm land. Each beneficiary household received approxi-
mately two hectares of land, a cash grant held in a group bank account, 
and title to the land through a group-level title deed. The total amount 
per household was $1,050, with 30 percent that could be spent on the 
purchase of land; 8 percent was given as a relocation allowance prior 
to resettlement, with the balance to be applied to farm development. 
The amounts given to each beneficiary were standard. Cash was released 
in tranches to the beneficiary groups (BGs) upon request.  2   The project 
ended in September 2011.   

  5.3�     Methodology 

  5.3.1�     Description of the data 

 The empirical analysis is based on a four rounds household panel dataset 
collected among 1194 households in six districts (Mulanje, Thyolo, 
Mangochi, Machinga, Balaka and Ntcheu) in Malawi between 2006 and 
2009. The dataset was collected by ECI Africa (Pty) Ltd, an economic 
development consulting firm and Invest in Knowledge Initiative (IKI) 
over the time. The distribution of the households across districts and 
years is presented in  Table 5.1 .    

 As depicted in  Table 5.2  below, the data consists of 391 beneficiary house-
holds, or ‘treatment group’, plus some ‘indirectly treated households’, 
that is, 190 households left behind in the vacated areas and 214 house-
holds in the receiving areas; households in the latter group are partially 
affected by the project as well (for example, by the changes in land avail-
ability, and labor demand or supply as a consequence of the departure or 
arrival of new households). Finally, the dataset contains information on 
397 households in similar areas of the neighboring districts of Chiradzulu 
and Balaka, in order to get a totally unaffected control group. It is this 
group that is used as the counterfactual in our analyses.    
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 Since these three groups (in vacated areas, in receiving areas, and the 
direct beneficiaries) are likely to be affected by the project, they have 
to be treated as ‘treatment groups’, although for some indicators they 
are unlikely to be affected by the moving of households, so they could 
also be treated as control groups. In order to get a totally unaffected 
control group, 397 households in similar areas of neighboring districts 
were selected as the long-term control group. 

 Baseline data collection was conducted after households’ relocation in 
2006. Subsequent rounds followed in 2007, 2008 and 2009, tracing the 
implementation process and schedules of prior rounds. 

  Table 5.1 �     Distribution of households surveyed in the panel dataset 

District

Round number

TotalBaseline Yr 2 Yr 3 Yr 4

Balaka 205 205 205 205 820
Chiradzulu 192 192 192 192 766
Machinga 371 371 371 371 1483
Mangochi 345 345 345 345 1381
Mulanje 49 49 49 49 196
Thyolo 32 32 32 32 128
TOTAL 1194 1194 1194 1194 4776

   Source : CBRLDP dataset.  

  Table 5.2 �     The distribution of households by treatment status 

B
al

ak
a

C
h

ir
ad

zu
lu

M
ac

h
in

ga

M
an

go
ch

i

M
u

la
n

je

T
h

yo
lo

To
ta

l

Treated 185 206 391
Control group 205 192 397
Indirectly affected 
group (surrounding 
area)

140 74 214

Indirectly 
affected group 
(vacated area)

46 65 49 32 190

Total 205 192 371 345 49 32 1194

   Source : CBRLDP dataset.  



112 Franklin Simtowe et al.

 The analysis for this chapter makes use primarily of the first and 
second rounds (immediately after the program was implemented) in 
order to test short-run effects. However, we also test the medium-term 
impacts, using the last two rounds as well. Control group households 
located in neighboring districts share many of the same characteristics 
as beneficiary households. Yet, in order to be sure that groups are statis-
tically comparable, a propensity score-matching technique is used to 
identify a control group from among the ineligible population that is 
similar to the beneficiaries at baseline. 

  Figure 5.1  reports the agricultural land (or garden) size owned, disag-
gregated by beneficiaries and different control groups (non-project 
areas, surrounding areas and vacated areas) over time. Results for house-
holds from control groups show a rather stable pattern (below 1.0 ha, on 
average). On the contrary, project households’ land holding increases 
over time, starting from 1.0 ha in first survey round in 2006, reaching a 
peak of 1.8 ha in Round 4 (2009).    

  Table 5.3  displays the mean values of key agricultural outcome indica-
tors across project and non-project households in the baseline (Period 
1 or pre-treatment) and for subsequent survey rounds (Periods 2 to 4 or 
post-treatment). With the exception of total land size (agricultural and 
residential), all indicators generally moved in the expected direction 
over time, with a tendency to increase over the period in both project 
and non-project areas. During the first year, beneficiary households allo-
cated 0.43 ha and 0.12 ha of this land to maize and tobacco, respectively. 
The land allocated to maize by beneficiary households rose to 0.75 ha 

Beneficiary
0

0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Control Indirectly affected
(Surrounding)

Indirectly affected
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Round 4Round 3Round 2Round 1

  Figure 5.1�       Average total owned land size (ha) by category of household  
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in the second year, but stabilized at 0.65 ha in subsequent years. On 
the other hand, the land allocated to maize by non-beneficiary house-
holds only increased modestly, from 0.51 ha in the first year to 0.53 
ha in the fourth year. The findings, based on the descriptive analysis, 
suggest that beneficiary households cultivated more maize than did 
non-beneficiaries.      

 As for tobacco, beneficiaries increased the land allocated to tobacco, 
from 0.12 ha in the first year to 0.62 ha in the second year. This, however, 
declined sharply in subsequent years, a trend consistent with national 
trends. In general, the land allocated to tobacco has been on the decline 
nationwide due to declining producer prices.  Table 5.4  displays the mean 
values of key agricultural outcome indicators across project and non-
project households in the baseline (Period 1 or pre-treatment) and for 
subsequent survey rounds (Periods 2 to 4 or post-treatment). With the 
exception of total land size (agricultural and residential), all indicators 
generally moved in the expected direction over time, with a tendency to 
increase over the period in both project and non-project areas.     

  5.3.2�     Econometric analysis 

 The impact evaluation was conducted using baseline data and the subse-
quent three years annual household surveys using an Average treatment 
effects framework. Using the four-year integrated panel data provided by 
the project, the Evaluation Team conducted an impact evaluation anal-
ysis on Key Performance Indicators (KPI) such as household landholding 
size, agricultural productivity, food security and household income. A 
full list of indicators is presented in  Table 5.5 .    

 Table 5.3�     Summary statistics: trends in cultivated land for maize and tobacco 

Type of household Time (round) Maize area (ha) Tobacco area (ha)

Beneficiary 
households (391 HHs)

1 0.43 0.12
2 0.70 0.62
3 0.65 0.44
4 0.65 0.00

Average 0.62 0.30

Control group 
households (397 
HHs) a 

1 0.51 0.06
2 0.52 0.05
3 0.53 0.07
4 0.53 0.00

Average 0.52 0.05

    Note:  a  This is only for the non-project sites.    
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  Table 5.4      �  Summary statistics: agricultural outcome variables (mean) 

 Time 

Total land 
cultivated 
(hectares)

Quantity 
of maize 

(kg)

Quantity 
of 

tobacco 
(kg)

 Maize land 
productivity 

 (kg/ha) 

 Tobacco 
land 

productivity 
 (kg/ha) 

Benef i ciary 
HHs (391)

1 1.02 688.24 53.66 1535.99 1153.03
[0.93] [806.41] [203.74] [1176.33] [1273.50]

2 1.81 1355.91 100.55 2476.14 954.53
[0.68] [1112.73] [264.48] [6543.21] [1208.58]

3 1.76 866.12 113.72 1446.14 746.90
[0.69] [793.22] [220.50] [1200.79] [806.70]

4 1.79 846.44 185.43 1464.63 875.83
[0.72] [744.84] [388.54] [1448.99] [658.19]

Average 1.6 939.18 113.34 1729.63 886.95
[0.83] [910.67] [282.56] [3472.63] [932.69]

Non-project 
HHs (397)

1 0.88 579.55 9.40 1268.61 2722.77
[0.62] [550.08] [87.72] [955.25] [2355.67]

2 0.92 575.95 1.88 1308.61 783.83
[0.64] [468.49] [20.12] [1140.82] [515.26]

3 0.91 559.89 4.12 1205.90 1199.26
[0.69] [485.77] [34.73] [884.89] [1147.23]

4 0.95 662.86 5.78 1474.21 731.56
[0.76] [597.25] [49.92] [1519.80] [615.49]

Average 0.91 594.56 5.29 1314.53 1352.82
[0.68] [528.94] [54.33] [1155.65] [1546.59]

Note: Standard deviations in square brackets.

  Table 5.5      � �Key performance measures assessed 

 Name of indicators  Unit of measurement 

Farm input use
Receipt of subsidized inputs (coupons) (1 = yes, 0 = otherwise)
Number of contacts with agricultural 

extension staff
Frequency per year

Use of inorganic fertilizer (1 = yes, 0 = otherwise)
Use of compost manure (1 = yes, 0 = otherwise)
Agricultural outcome variables
Agricultural land Ha
Quantity of maize produced Kg
Quantity of tobacco produced Kg
Maize yield Kg/ha
Tobacco yield Kg/ha
Total annual non-food expenditure MK
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 The analysis entailed comparison of these KPIs before and after relo-
cation of the treatment groups (beneficiaries), and between treatment 
and control groups (vacated, surrounding/ receiving and non-project). 
Yet, in this study an assessment of the impact of the project on selected 
indicators, by comparing the simple difference in mean outcomes of 
the treated and the control groups would not explicitly point to the 
‘causal effect’ of the land redistribution program. Indeed, in order to 
assess the impact of a new program on KPIs, the researcher should be 
able to assess what the situation would be like if the ‘treatment’ had 
not been adopted, that is, the counterfactual situation. If not, that 
could lead to misleading policy implications, as at the household level 
many other factors may have changed along with the program. This is 
an important methodological concern if we want to evaluate the true 
causality of change. In order to tackle this apparently  counterfactual 
problem the quasi-experimental design of the project was exploited, 
and impact evaluation methods were used to compare ‘treated’ and 
‘control’ households. Thus the longitudinal framework of the project 
was exploited and  difference-in-difference estimator (DID)  was employed 
to compare treated and control groups, before and after the treatment 
(double differencing). However, the two groups may not be comparable. 
This is so because there is a general problem of ‘self-selection’ in that 
the households (partly) determine whether or not they receive the treat-
ment, and their decision may be related to the KPIs. 

 Ideally, randomization can correct for the problem of ‘causal infer-
ence’, by randomly assigning households or groups to treatment and 
control groups. In this case, we would have the information on the 
counterfactual situation and would be able to calculate the difference 
in the outcome of interest between the treated and the control group, 
that is, the Average Treatment Effect (ATE) (Imbens and Angrist, 1994). 
This was not possible, however, in this study, since selection into the 
program was not random. 

 Most important, is the issue of the  unobserved heterogeneity in partici-
pation  or, in other words, the problem of missing data for the counter-
factual (see for example, Blundell and Costa Dias, 2000; Wooldridge, 
2001). The latter is related to the general problem of self-selection, and 
emanates from the fact that households (partly) determine whether 
they receive the treatment and so their decision may be related to the 
variables of outcome. 

 In order to tackle the above concern we employed difference-in-dif-
ference (DID) and propensity-score-matching (PSM) methods. DID esti-
mation relies on comparison of treatment and control groups in terms 
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of outcome changes before (baseline) and after the intervention. That 
is, given a two-period setting where t = 0 before the program and t = 1 
after implementation of the program, letting YiYY T    and YiYY C    be the respective 
outcomes for a program beneficiary and non-treated units in time  t , the 
DID method will estimate the average program impact as follows:

 DID EII T T C CE( )Y Y TT TYY ( )C C
1 0Y YY YYY 1 1)TT ( 0 1E) (Y Y TC CY =Y TE) (YY YY TTYY TT       (1)

 The DID estimator allows for  unobserved heterogeneity  (the unobserved 
difference in mean counterfactual outcomes between treated and 
untreated units) that may lead to selection bias, by assuming that it is 
time invariant, so the bias cancels out through differencing. 

 Within a regression framework, the estimating equation would be 
specified as follows:

 i i i it1 1Y T t T ti �+ti ii i1 1T t Ti ii ii i1 1T t TT t TT t Ti iii ii i1 1    (2)

 In Equation (3) the coefficient b on the interaction between the post-
program treatment variable TiTT 1    and time  t  gives the average DID effect of 
the program. In addition to the interaction term, the variables TiTT 1    and  t  
are included separately, to pick up any separate mean effects of time as 
well as the effect of being targeted versus not being targeted. 

 Yet the DID estimator requires that the error term be uncorrelated 
with the other variables in the equation, that is:

 

Cov T

Cov t

Cov T t

it iTT

it

it iTT

( ,it )

( ,it )

( ,it )

1

1

0

0

0

=

=

=

   

(3)

 The last assumption, also known as  parallel-trend  assumption, is crit-
ical, as it means that unobserved characteristics affecting program 
participation do not vary over time with treatment status. In order to 
tackle this issue and allow the possibility of time-variant selection bias 
due to initial observables, we use the predicted probability of partici-
pating in the program (the propensity score) to match the treatment 
units with observationally similar control units before estimating the 
weighted DID impact (where the weights are equal to 1 for treated 
units and to the frequency given to each matched observation for 
comparison units). 
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 PSM constructs a statistical comparison group that is based on a model 
of the probability of participation in the treatment, using observed char-
acteristics. Participants are then matched on the basis of this probability, 
or  propensity score,  to non-participants. The validity of PSM depends on 
two conditions: (a) conditional independence (namely that after control-
ling for observed characteristics, unobserved factors do not affect partic-
ipation) and (b) sizable common support or overlap in propensity scores 
across the participants and non-participant sample. The latter condi-
tion ensures that treatment observations have comparison observations 
‘nearby’ in the propensity score distribution (Heckman et al., 1999). 

 Hence, we combine PSM and DID so that the average treatment 
effect of the program is estimated by matching units in the common 
support, and calculating the weighted difference in the outcome varia-
bles between participants and controls before and after the intervention. 
Yet, even if comparability of control and project areas could be ensured 
before the program through PSM upon observables, the DID approach 
might falter if macroeconomic changes during the program affected the 
two groups differently.  

  5.3.3�     Financial and economic analysis 

 A cost–benefit analysis technique was employed to assess the financial 
and economic viability of the project. A cost–benefit analysis measures 
return on investment over a given time period; the process involves 
discounting the cost–benefit flows to reflect the value of time. Net 
present value (NPV), cost–benefit ratio and internal rate of return (IRR) 
are the three key indicators to determine the viability of an investment 
in a given area. 

 In the financial analysis, we look at the current and potential income 
situation on an enterprise level and firm (farm) level, taking the analyt-
ical framework used at the project design and mid-term review for ease 
of results comparison. This type of analysis contributes to the identifi-
cation of problems and opportunities in the project area by assessing 
the effect of the project (investment) on the community farms or firms. 
The financial analysis gives an answer to the question of whether the 
investment is attractive to a farmer or a group of farms; the financial 
analysis was not only limited to NPV, IRR and cost–benefit analysis, but 
also included preparation of budgets for land, labor and capital to adjust 
demand for and supply of those resources . 

 An economic analysis also gives an answer to the question of whether 
the project is attractive to the society as a whole. Thus some adjustments 
are made and distortions in the prices of inputs and outputs removed; 
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for instance, costs partly or completely borne by the government and 
not completely passed on to the entities involved in the project need to 
be included in the economic analysis. A positive NPV or an IRR higher 
than the cut-off point means that the project is acceptable to the society 
(from an efficiency point of view). 

 Representative farm household models were developed based on the 
farm characteristics and behavior of the survey households. We assumed 
that primary economic benefits of the project accrued from increased 
agricultural productivity due to the redistributed land and the use of 
improved crop varieties and agricultural inputs, as well as the distribu-
tional benefits gained from increasing the incomes of about 15,000 poor 
and land-poor rural families.   

  5.4�     Results and discussion 

  5.4.1� ��  Econometric impact assessment using DID results 

  Tables 5.6  and  5.7  present DID estimates of Equation (3) discussed 
above, assuming that there is no time-varying self-selection into treat-
ment. Here in particular the analysis estimates mean impacts comparing 
beneficiary and non-beneficiary households’ outcomes in the baseline 
and for subsequent survey rounds. Non-project households are used as a 
control group, to be compared with beneficiary households. The house-
holds in vacated and receiving (surrounding) areas are left out of this 
analysis because they are considered to be ‘indirectly treated groups’, in 
that they may be affected by the project via spillover effects.       

 Control variables included in the regression are household size, gender, 
age and level of schooling of the household heads, household’s religion 
and ethnic group, inheritance tradition, and district fixed effects (that 
is, dummies at district level, which were eventually included in order to 
control for any observable and unobservable district characteristics that 
might affect both the project placement and households’ outcomes). The 
size of working-age family members was different between the farms. 
Several empirical studies, for example, Rosenzweig and Binswanger 
(1993), reported about inverse relationships between farm size and 
productivity; this led us to test whether there was an inverse relationship 
between land productivity and labor intensity ( farm area per   working-age 
member) . This test is necessary in order to guide in deciding whether or 
not to allow for farm size adjustment through land transactions carried 
out to enhance land productivity on redistributed land. The test was 
conducted by including the ratio of land to the number of working-age 
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members (labor force) as an explanatory variable in Equation (3), in 
order to analyze if the different endowment of land relative to labor 
would affect productivity in the absence of land renting. The variable 
returned a positive but insignificant sign, rejecting the hypothesis of 
inverse relationship between labor force and productivity. 

 Results are always given for two time periods, namely 2006 to 2007 
(Panel A) and 2006 to 2009 (Panel B), referred to as the short and 
medium term (this is also done in order to compare current results 
with those provided by former IEG impact evaluation analysis). Under 
the Evaluation assumptions these estimates reflect causal effects of the 
CBRLDP. 

  Table 5.6  presents DID estimates of causal effects on agricultural 
outcomes and results, both for short and medium term, show that – 
as expected given the project design – there is a statistically significant 
impact on land size (either agricultural or residential). There is also a 
positive impact on crop output, in particular on the quantity of maize 
and tobacco produced. Results on short-term maize yields (that is,  maize 
product  over  land devoted to maize ) are positive and significant, while 
tobacco yields ( tobacco product  over  land devoted to tobacco ) are not signif-
icantly affected, suggesting that participation in the program immedi-
ately increases maize land productivity. In the medium term, though, 
the impact on maize output per hectare is no longer significant, while 
tobacco yields turn out to be significant. This may reflect some crop-
specific distinctive features of maize and tobacco production; the latter 
has been shown to be more labor-intensive than maize production in 
terms of both tasks and duration of work. Furthermore, tobacco requires 
more inputs such as seeds, fertilizer, manure and materials for barns and 
bales, so that it requires more working capital than maize. Entry barriers 
to tobacco production are high, and only farmers who can afford such 
high production costs can engage in tobacco growing (Takane, 2007). 
However, since both maize and tobacco production are sensitive to 
weather, these trends could be affected by seasonal variations in the 
onset of rainfall. However, we lack detailed data on rainfall distribution 
to validate this hypothesis. 

 Overall the longer-term gains from the project seem to be primarily in 
terms of land size and quantity of production, suggesting potential bene-
fits in terms of food security. The fact that maize yield (kg/ha) declines 
may be due to the declining access to farm inputs such as fertilizer; but 
an alternative explanation for the long-run decline in productivity for 
maize could be the shortage of labor. Unfortunately there are no data in 
the survey on the degree to which sample households are able to access 
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hired labor, but anecdotal evidence does point to labor market imperfec-
tions in the area under study (Takane, 2007). 

  Table 5.7  reports the impact of the project on the use of farm inputs. The 
results point to a significant decrease in the government input subsidy 
coupons received by beneficiary households after the project, while the 
use of extension services and fertilizers significantly increase after the 
project – the latter only in the short run, probably due to the exhaustion 
of the initial grant available for farm operations. Malawi has been imple-
menting a comprehensive fertilizer and seed subsidy program to boost 
its agricultural production and to enhance food security in the country. 
The program aims to provide coupons for the purchase of subsidized 
fertilizer and seeds to targeted poor rural households. The decrease in 
fertilizer input over time may be attributed to the fact that beneficiaries 
receive free fertilizer in the first year of relocation, but none in subse-
quent years. Households in vacated and surrounding areas are likely to 
have higher social capital than relocated households; such social ties to 
non-beneficiaries may be used to obtain inputs through other sources 
such as subsidies and credit.  

  5.4.2�     PSM combined with DID results 

 As mentioned above, conventional DID gives unbiased estimates based 
on the assumption that the selection bias is constant over time. However, 
if there is  self-selection  into treatment, as in our case, or in other words if 
there are  time varying factors  that influence treatment, then land acquisi-
tion is still correlated with the error term in the differenced equation. 
To allow for the possibility of time variant selection bias due to initial 
observables, we use the predicted probability of participating in the land 
redistribution project (the propensity score) to match the comparison 
households in the DID estimate. PSM is implemented using a logit that 
includes initial conditions that may affect subsequent land trajectories 
as explanatory variables. Our impact estimates are then constructed by 
comparing the before and after project change in outcome measures 
for the beneficiary households with those for the matched comparison 
group. We apply nearest-neighbor (NN) matching, which consists of 
considering each treated (control) unit and searching for the control 
(treated) unit with the closest propensity score, that is, the nearest 
neighbor. We further impose a tolerance level on the maximum propen-
sity score distance among matched units ( caliper = 0.01 )  3   in order to 
increase the matching quality (treated that cannot find a matched 
control within the caliper are discarded). NN with caliper is the method 
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that should achieve the highest reduction of the bias. However, its vari-
ance is expected to be higher than for other methods (Caliendo and 
Kopeinig, 2008); this is because if fewer matches can be performed, the 
variance of the estimates increases (because of reduced sample size). 
However, it is obvious that some of these matches can be fairly poor, 
because for some treated units the nearest neighbor may have a very 
different propensity score, yet it would nevertheless contribute to the 
estimation of the treatment effect independently of this difference. 

 The key assumption of PS-matched DID in this context is that the 
selection bias is conditional on the  observed  covariates in the baseline. 
The estimates will be biased if there are unobservable factors that affect 
both project placement and outcome changes. Since all project house-
holds were selected prior to the project start date based on initial  observ-
able  conditions (that is, landless, poverty) as reflected in our baseline, 
we need not worry about latent factors that might influence changes 
in both treatment and outcomes over time. Anyway, in the logit model 
used to calculate the propensity scores, we control for an array of initial 
conditions that may subsequently affect changes in households’ well-
being. The results of the logit estimation of the propensity score are 
reported in  Table 5.8 , where we include a set of observable household-
level characteristics.    

 The common support condition is imposed (namely the propensity 
score is bounded away from 0 and 1), and after considering a good set of 
covariates and some interaction terms, the balancing property is satis-
fied at 1 percent significance level. 

 The logit regression results for the final model where balancing was 
satisfied are presented in  Table 5.9 . As also shown in that table, treat-
ment and matched controls do not differ significantly on any of the 
main household characteristics measured at baseline – with the excep-
tion of the age of the household head, whose remaining unbalance, 
though, is not huge (7 percent) and is indeed much lower than it 
was before matching (34 percent). Thus the propensity score model 
allows us to have almost all of the covariates well balanced (that is, 
percent ASB    after matching below 5 percent). Furthermore, all vari-
ables included in the model are assumed not to have been affected by 
the treatment as they are pre-treatment characteristics. For example, 
the agricultural land size before participating in the project cannot 
have been influenced by the project. The process helped in identi-
fying an appropriate counterfactual group for comparison. This also 
led to a reduction of the sample size, as unmatched households were 
dropped out.      
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  Figure 5.2  provides a simple diagnostic on the data examined, plotting 
the histograms of the estimated propensity scores for treatment and control 
groups based on pre-treatment data. Here we discard six treated house-
holds for which good matches are not found (that is, we condition on the 
common support). As expected, the first intervals of diagram contain most 
of the remaining controls, but the number of comparison units in the 
other bins is approximately equal to the number of treated units.    

 We combined a DID with PSM, and the results were consistent with 
DID estimates, as shown in  Tables 5.10  and  5.11 .       

  Table 5.10  reports results on agricultural outcomes and consistently 
with the DID analysis above, the project displays a significant positive 
impact on land size (both agricultural and residential), maize, tobacco 
and total output. In particular, participant households’ land size rises by 
0.71 ha after joining the project (0.51 ha if considering agricultural land 
only), and total crop output rises by 763 Kg. 

 These figures only indicate changes in agricultural outcome vari-
ables that can be attributed to land redistribution. Thus although each 
household acquired 2.0 ha, the results suggest that after controlling for 
other pre-treatment factors (including land owned prior to relocation), 

  Table 5.8  �      Estimation of the propensity score (logit specification) a  

Variables

Total agricultural land size in hectares −0.25
HH head female −0.03
Household size 0.11*
Household head age 0.01
Household head squared −0.00
Household head attended primary schooling −0.30
Household head age*primary school attendance 0.01
Muslim 0.24
Yao ethnic group −0.41
Matrilineal inheritance −0.32
Housing conditions (index) 0.51***
Housing condition squared −0.11*
Value of assets −0.00
Constant 0.28
Observations

Notes:  a  Muslim (whose frequency is 50 percent of the sample) is a dummy variable equal to 1 
if household’s religion is Muslim, 0 otherwise. The latter includes Christian, which represents 
almost 49 percent of the pop., and Buddhism and traditional, which both represent less than 
2 percent of the sample. Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.
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on average the land size of a beneficiary increased by only 0.71 ha. 
Also, from the PSM–DID results, maize and tobacco productivity are 
both positive and significant, either in the short or in the long term, 
suggesting that when selecting the most appropriate comparison group 
of households via the matching technique, beneficiary households do 
report a positive impact in terms of maize and tobacco land productivity 
as compared to non-project households. 

  Table 5.11  reports results on agricultural input use: consistently with 
DID results, beneficiary households report a higher use of extension 
services and fertilizers after the project, even though the latter is no 
longer significant in the long term, probably due to the exhaustion of 
the initial grant available for farm operations as mentioned above.  

  5.4.3�     Economic and financial impact 

 An economic and financial analysis of the project to quantify the project 
benefits was conducted. This was based on the assumption that primary 
economic benefits of the project accrue from increased agricultural 
productivity due to the redistributed land and the use of improved crop 
varieties and agricultural inputs, as well as the distributional benefits 

Propensity score

Untreated Treated: on support
Treated: off support

0 .2 .4 .6 .8

  Figure 5.2       Estimated p-score for treated and control groups  
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gained from increasing the incomes of about 15,000 poor and land-poor 
rural families (government of Malawi and the World Bank, 2007). 

 This analysis is only a partial analysis, because two important bene-
fits have not been included: (i) the relieving of the negative externali-
ties associated with tensions around the land issue, and (ii) the value in 
piloting new approaches to land redistribution, in particular, market-
assisted transactions, and community-driven approaches. These were 
left out because there were minimal tensions around the land issues 
hence fewer externalities from potential tensions. The market-assisted 
approach was effective in preventing tensions. 

 The analysis was based on two representative farm models: subsist-
ence farmers (80 percent) and semi-commercial farmers (20 percent), 
based on agro-climatic zones within the six pilot districts. The internal 
rate of return for each of these farm models is calculated by taking into 
account all financial and economic costs and benefits. The change in 
household income, due to own-consumption and cash sales of crop 
surplus, are examined. The analysis aggregates from the individual farm 

  Table 5.11 �     P-score-DID estimates on farm inputs use a  

(1) (2) (3) (4)

 Variables 

  Gov. 
coupon  
  (1= yes, 

0 = 
otherwise)  

 Exten. 
service 

(1 = yes, 
0 = 

otherwise) 

 Fertilizer 
(1 = yes, 

0 = 
otherwise) 

 Compost 
(1 = yes, 

0 = 
otherwise) 

Panel A: baseline versus the following survey round (2006 and 2007)
 Post-program* 
 Beneficiary 

−0.15*** 0.12** 0.012** 0.00

Controls Yes Yes Yes Yes
Observations 1513 1518 1501 1499
Pseudo R-squared 0.12 0.029 0.13 0.13

Panel B: baseline versus the following 3 survey rounds (2007, 2008 and 2009)
Post-program*Beneficiary −0.08** 0.08** −0.03 −0.00
Controls Yes Yes Yes Yes
Observations 3037 3050 3024 3021
Pseudo R-squared 0.120 0.018 0.096 0.15

    Notes:  a   Controls include household size, household head’s gender, age and level of 
schooling, household’s religion and ethnic group, inheritance, tradition, a dummy variable 
equal to 1 if the household was not interviewed in real time (recall variable) and district fixed 
effects. Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    
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models to determine project benefits, based on a project benefit build-up 
as beneficiary households enter the project. The project costs are based 
on the cost estimates that result from the detailed project costing. The 
sensitivity of results to changes in key assumptions is analyzed to test 
the robustness of the results. Finally, the fiscal impact of the project is 
assessed. Two farm models are considered:

   Subsistence model: 80 percent of targeted beneficiaries are expected  ●

to grow primarily food crops for their own-consumption and a small 
proportion of cash crops.     
   Semi-commercial model: 20 percent of beneficiaries are expected to  ●

grow a higher proportion of cash crops in agro-climatic zones where 
this is possible, in addition to some food crops.    

  Financial and economic benefits 

  Table 5.12  shows the summary results of the cost–benefit analysis. 
Financial and economic costs are assumed to be the same, because finan-
cial costs are generally free of taxes and transfer payments. However, it 
is only the financial benefits that include a small component of incre-
mental taxes (derived from tax on agricultural inputs) and the linkage 
effects of changes in farm income, since economic benefits have to be 
net of taxes/subsidies and transfer payments such as interest. These 
benefits have little impact in the subsistence model, but a much greater 
one in the semi-commercial.      

 As the project is piloting new approaches to land redistribution – 
market-based land transactions and community-driven approaches in 
particular – a high proportion of the total project costs (43 percent) 
were for ‘overhead costs’, that is, costs not in the land acquisition and 
farm development component. The analysis considered the project 
net benefit for just this component, and the results indicate that the 
economic benefits are much higher. 

 The results presented in  Table 5.13  show that the LAFD component, 
which is the key component for the project, was economically and 
financially viable since it generates positive financial and economic net 
present values, and the rates of return are all well above the threshold of 
12 percent. The LADF component is found to generate ERR and FRR of 
33 percent and 40 percent respectively, suggesting that there is a much 
higher return for every dollar spent in LAFD, mainly due to the resulting 
higher productivity of the land.       
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  5.5� ��  Conclusions 

 The analysis of the impact of the CBRLDP was conducted using a four-
year household unique panel survey dataset collected from 1194 house-
holds in six pilot districts (Mulanje, Thyolo, Mangochi, Machinga, 
Balaka and Ntcheu) in southern Malawi between 2006 and 2009. Before-
and-after and treated-and-control groups comparisons were used in 
order to estimate the causal impact of the land project on household-
level outcomes such as land acquisition, agricultural output, produc-
tivity, income and expenditure. Both the selection bias problem and the 
problem of missing data for the counterfactual were tackled by using 
propensity score matching combined with a difference-in-difference 
technique, whereby changes of outcomes of welfare for beneficiaries was 
compared over time to those of similar households who did not partici-
pate in the project. 

 Results show that the project significantly increased land holdings, 
agricultural output and crop-specific land productivity (maize and 
tobacco) of beneficiary groups in the six southern districts in Malawi. 

 Table 5.12�     Cost–benefit analysis results based on scenario II (80 percent subsist-
ence and 20 percent semi-commercial farm households) 

Subsistence
Semi-

commercial
 Total project 
 (US$ million) 

Proportions of households (%) 80% 20% 100%
Number of households 12,114 3,028 15,142
Uniform grant ceiling $1,050 $1,050
Area per households 2 2
Total area 24,227 6,057 30,284
Land price $175 $175
Area under cultivation 1.5 1.8
Annual revenue/ha planted $165 $422
 Financial analysis 
NPV of total costs $1,289 $1,289 $13.0
NPV of total benefits $2,366 $3,825 $20.6
NPV of net financial benefits $1,078 $2,536 $7.6
 Economic analysis 
NPV of incremental taxes $14 $15 $0.2
NPV of linkage effects $232 $1,405 $6.3
NPV of net economic benefits $1,324 $3,957 $14.2
FRR 28% 42% 17%
ERR 28% 55% 20%

   Source : Own computation.  
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Moreover, beneficiary households significantly improved their agri-
cultural income levels after the project. In general, these impacts were 
higher in the short term, while they slightly decreased over time, when 
they remain significant. 

 The financial and economic analyses indicate that the project has been 
financially and economically viable under all scenarios tested, given 
the positive net present values and the financial and economic rates of 
returns which are above the 12 percent threshold. The economic rate 
of return (ERR) for the 15,142 households is 20 percent. A farm income 
analysis revealed a substantial increment in incomes, mainly attributed 
to a sharp rise in production leading to a substantial marketable surplus 
for the major crops (maize and tobacco). Our results are consistent with 
the MTR findings in that the LADF component is found to generate ERR 
and FRR of 33 percent and 40 percent, respectively, suggesting that there 
is a much higher return for every dollar spent in LAFD, mainly due to 
the resulting higher productivity of the land. 

 Overall, the findings suggest that there is scope for reducing poverty 
and inequality in developing countries by implementing decentralized 
community-based, voluntary and market-assisted approaches to land 
reform through the provision of land to the landless and land-poor 
households. Such reforms should, however be coupled with improved 
access to reliable markets, increased extension services, and links to 
financial and credit institutions, in order to make a land reform effective 
in boosting both agricultural productivity and household well-being.  

    Notes 

  1  .   This is the total land that is either underutilized or unutilized as of the mid 
1990s; and since there has been no recent study, this might have changed 
considerably in recent years.  

  2  .   Each tranche of money was released to the group as a whole, and then allo-
cated among households. Project administrators often requested a report 

  Table 5.13  �      Project net benefits for the land acquisition component 

Land acquisition and farm development component: 80 percent subsistence 
20 percent semi-commercial, based on Scenario II

Financial NPV $18.9 Million
FRR 32%

Economic NPV $25.2 Million
ERR 38%
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of how the money had been spent before releasing subsequent tranches. 
Beneficiaries could use the money for farm inputs, and some money for hired 
labor and food. It was a requirement that purchases by BGs should be based 
on procurement guidelines.  

  3  .   A caliper is a predefined propensity score radius.  
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   6.1�     Introduction 

 Earlier studies on the impacts of land certification in Ethiopia have 
identified significant positive investment and land productivity effects 
(Holden, et al., 2009; Deininger et al., 2008), a significant reduction in 
land border disputes (Holden et al., 2011a), and a significant enhance-
ment of land rental market activity (Holden et al., 2011b; Deininger 
et al., 2011a). Female-headed households in particular appear to have 
become more tenure-secure after receiving land certificates, and have 
thus become more willing to rent their land through sharecropping 
contracts. These effects should also contribute to poverty reduction, but 
this has not yet been investigated thoroughly, and this is therefore the 
original contribution of this chapter. 

 This study has two related objectives that will fill gaps in the existing 
literature. First, the study will assess whether the increased land rental 
activity due to land certification is associated with higher land produc-
tivity on rented land, particularly for land with female landlords. An 
earlier study by Holden and Bezabih (2008) revealed that land produc-
tivity was lower for land owned by female landlords than for land owned 
by male landlords. They also found significant Marshallian inefficiency 
in the land rental market dominated by sharecropping in the Amhara 
region of Ethiopia. This study, therefore, first investigates whether a 
similar productivity difference can be detected in the Tigray region, and 
whether land certification has contributed to reducing such inefficiency 
in land use, if such use is found to have existed before certification. 

 Second, the study aims to measure the welfare effect of the land certi-
fication at the household level based on household panel data from the 
Tigray region, where the land certification process was first implemented 

     6 
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in Ethiopia. The data covers the period of 1997 to 2006, from one year 
before the registration and certification reform was implemented till up 
to eight years after. Welfare effects may be delayed both because produc-
tivity impacts of investments may be delayed and grow over time and 
because of the consumption-smoothing behavior of households. In order 
to identify such delayed, and gradually increasing, effects the duration 
of land certificate ownership was considered, while welfare was meas-
ured by real household consumption expenditure per adult equivalent. 

 The study assesses whether there are signs of improved land produc-
tivity after the reform on rented land of female-headed households as 
compared to rented-out land of male-headed households. Furthermore, 
welfare improvements by years of land certificate ownership were signif-
icant and positive, especially for females. 

 The chapter is organized as follows.  Section 6.2  provides an overview 
of land tenure reforms in Ethiopia since 1975.  Section 6.3  gives an over-
view of studies on welfare impacts of land tenure reforms in general, 
as well as of earlier studies on tenure insecurity and land certification 
in Ethiopia. Data and methods of analysis are presented in  Section 6.4 , 
followed by the presentation of the results and discussion in  Section 6.5 , 
and then the conclusion.  

  6.2�     The Ethiopian land tenure reforms 

 Ethiopia underwent a radical reform of land tenure in 1975, when all 
land was made state land. User rights to land were then distributed 
to individual households in each community (peasant association) in 
an egalitarian way, by providing each household with a fair share of 
each major land quality class in the community (Rahmato, 1984). The 
allocation depended on household size. Land sales, mortgaging, and 
rentals were made illegal, and so was the hiring of labor. The maximum 
farm size was set at 10 ha, and all resident households in the commu-
nity had the constitutional right to land. This was based on the Land 
to the Tiller ideology inspired by experiences under the feudal tenancy 
system before the reform, and radical reforms in other countries; the 
reform thus resembled the reform in China but was less violent. The 
feudal landlords in Ethiopia were not killed, but were left with less 
than 10 ha of land each, and lost all power as they were excluded from 
local leadership positions. Collective farming was also promoted in the 
peasant associations, but did not succeed and was gradually phased 
out. Meanwhile such land was gradually distributed to individual 
households as the population increased, and new households that 
needed land were formed. To maintain the egalitarian land distribution 
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further, land redistributions took place by taking land from the most 
land-rich households and giving it to the new households when other 
communal land was no longer available. This created a zero-sum game 
with enhanced tenure insecurity with possible negative investment and 
productivity effects (Alemu, 1999; Deininger and Jin, 2006; Holden and 
Yohannes, 2002). 

 Then the civil war in Ethiopia ended in 1991, when the military regime 
was overthrown and the new government, originating from the Tigray 
region, was established. Eritrea was separated out as an independent 
country. A more market-friendly land policy was introduced, allowing 
land renting (short-term contracts) and hiring of labor,– but the selling 
and mortgaging of land remained illegal. Continuation of the use rights 
also required continuing residence in the community, and implied an 
obligation to farm the land (Rahmato, 2003). Land redistributions were 
also halted, with a few exceptions (Ege, 1997). Stronger legal powers 
were devolved to the regional level. 

 A new Federal Land Proclamation was put in place in 1997 (FDRE, 
1997), providing the basis for establishing regional land laws that were 
consistent with the federal land proclamation. 

 Tigray was the first region to have its own regional land proclamation 
(TRS, 1997). These new land laws formed the basis for implementing 
regional rural land registration and certification. This first started in the 
Tigray region in 1998, and followed in the Amhara region in 2003, then 
in the Oromia and SNNP regions in 2004. 

 Tigray implemented a low-cost land registration and certification reform 
covering more than 80 percent of the rural households during 1998 to 
1999, but the war with Eritrea interrupted the process and delayed its 
completion. The rapid implementation was possible due to the low level 
of technology used (it required limited training and budget), the high 
level of local participation (minimizing the administrative costs) and 
motivation, and the focus on the land allocated to individual households, 
thus avoiding communal lands as well as pastoral areas. Land registration 
involved identifying the owners and neighbors of each individual plot, 
jointly inspecting and identifying or demarcating the plot borders, and 
having the owners and their neighbors agree on these. A form was filled 
out for each plot, which included this information as well as the plot loca-
tion (by name), plot size (using local measurement methods and units), 
and land quality class. The information was registered in land registry 
books, where each household had a number. Each household was then 
provided a certificate which contained this same information for each of 
their farm plots. The certificate was issued in the name of the head of the 
household. It provided perpetual user rights to the land. 
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 The three most populated regions, Amhara, Oromia and SNNP, 
followed up with a very similar approach to land registration and certi-
fication from 2003 and onwards; by 2006 more than 20 million plots 
and 6 million households had received land certificates (Deininger 
et al., 2008). The cost of the certification was estimated to be as low as 
US$1 per plot and US$3.5 per farm household, compared to the cost 
of US$150 in Madagascar, which uses the land titling upon demand 
approach (Deininger et al., 2008; Jacoby and Minten, 2007).  

  6.3�     Literature review 

  6.3.1�     Welfare effects of land reforms 

 We define land tenure reform as a formal change in a land tenure rights 
regime that also may include changes in the duties and restrictions of 
land rights holders. With this broad definition, we may identify a vector 
of sub-categories of land tenure reforms including: redistributive land 
reforms; classical land titling reform; low-cost land registration and 
certification; formalization of customary land rights; and changes in 
rights and duties of land rights holders. This study focuses only on a 
sub-category of land reform, which is the low-cost land registration and 
certification reform in Ethiopia that aimed to strengthen the use rights 
of land holders while restricting their transfer rights. These restrictions 
included prohibition of land sales and mortgaging while short-term 
renting was allowed, and provide important information on what types 
of welfare effects could be expected from this reform. 

 The three neoclassical focal points of land tenure reforms have 
included: 

 a) the tenure security and investment effect; 
 b) the transferability and allocative efficiency effect; and 
 c)  the collateralization or credit access effect (Besley, 1995; Brasselle 

et al., 2002). 

 The land rights restrictions in Ethiopia imply that we can only expect 
the first two types of effects to be potentially significant as a result of the 
low-cost land registration and certification. 

 In addition to the productivity effects, many land reforms also empha-
size achieving distributional effects. This has also been an important argu-
ment for new land reforms focusing on the legal empowerment of the 
poor, and has been promoted by the Commission for Legal Empowerment 
of the Poor, UN-Habitat and the World Bank, not to mention many of the 
national land redistributive reforms, including the radical reforms, Land 
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to the Tiller reforms, and Market-assisted Land Redistributions (Deininger, 
2003; Cotula and Mathieu, 2008; Singh, 2009). However, many land 
reforms have not succeeded in empowering the poor – on the contrary, they 
have seen many unintended effects such as élite capture, and have thus 
resulted in further marginalization of the poor (Benjaminsen et al., 2009; 
Otsuka, 2007; Toulmin, 2009). Toulmin (2009) argues that most African 
governments do not have the administrative capacity to implement land 
registration and titling of land; however, given the sharp increases in the 
demands for land there is a need for a decentralized system for land regis-
tration and certification. Such systems may, however, also be vulnerable to 
élite capture and corruption. It is, therefore, not obvious that such systems 
will be more able to deliver land tenure reforms that benefit the poor. 

 It has long been agreed that improving the asset base of the poor 
helps reduce their poverty (Besley and Burgess, 2000). Many studies have 
revealed an inverse farm size–land productivity relationship and, based on 
this, it has been advocated that the redistribution of land from large land-
holders to small landholders could contribute to efficiency as well as equity 
(Binswanger et al., 1995). The many challenges that redistribution reforms 
face, however, and the mixed experiences with their implementation and 
impacts, imply that no consensus has been achieved on whether such land 
reforms could be a useful policy instrument for poverty reduction. 

 While there are quite a few studies on investment effects of land 
reforms, very few rigorous quantitative studies exist on welfare impacts 
of land reforms. This is because such studies require comprehensive data 
from before and after the reforms, and because they need to control 
for the endogeneity of access to rights (Besley and Burgess, 2000). 
Published studies include Feder and Nishio (1999) who found positive 
impacts of land registration and titling on income and land values in 
Thailand. Lopez (1996) also found a positive net return in the form of 
household income to land registration and titling in Honduras minus 
the cost of titling, which was US$600 per title. Meanwhile, Migot-
Adholla et al. (1991) found no significant impact of land registration 
and titling on land productivity and investment in Ghana, Rwanda, or 
Kenya, and concluded that land registration and titling is unlikely to 
be economically worthwhile in much of sub-Saharan Africa. Yet Galiani 
and Schargrodsky (2009) found a positive effect of land titling on invest-
ment in human capital in a study in Buenos Aires. 

 While the focus on welfare effects of redistributive land reforms tends 
to be on the households that have received additional land, the study on 
the effects of land registration and titling or certification, as in Ethiopia, 
is quite the opposite; the study is on the effects of not running the risk 
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of losing land through future redistributions. While such a reform that 
strengthens existing rights has negative effects on potential gainers of land 
from redistributions, they may have impacts beyond a zero-sum game if 
they contribute to enhanced investment and land use efficiency. Another 
impact is that households themselves have to bear the costs of increases 
in family size to a larger extent, since such increases no longer provide the 
basis for claims for additional land. This implies that the land’s potential 
role as a safety net for the landless and near landless may have been reduced 
while, at the same time, the reliance on alternative safety net programs 
may have increased. It is also possible that such landless and near land-
less households can gain access to land through the land rental market if 
this market has been enhanced by the land registration and certification. 
Below, we review the evidence of impacts from the Ethiopian land registra-
tion on investment, productivity and land rental market activity.  

  6.3.2�     Impacts of land certification in Ethiopia 

 Deininger et al. (2008) assessed the early impacts of low-cost land registra-
tion and certification, using a large cross-section dataset from Ethiopia. 
They estimated the cost of registration and certification to be about US$1 
per farm plot or US$3.5 per household, while about 20 million plots and 
6 million households had received land certificates within a period of 
seven years. Holden et al. (2009) used household plot panel data from 
1998, 2001, and 2006 from the Tigray region in Northern Ethiopia to 
estimate investment and productivity effects of land certification while 
controlling for the potential endogeneity of land certificate allocation. 
The study focused only on owner-operated plots and therefore did not 
capture any potential benefits from increased productivity on rented land 
due to land certification. This implies that the study focused only on the 
tenure security-investment-productivity effects of certification. The study 
revealed that conservation technologies on owner-operated plots with 
land certificates were better maintained than conservation technologies 
on plots without such certificates. Land certification was also found to 
enhance tree planting on owner-operated land; in addition, productivity 
was found to be more than 40 percent higher on owner-operated plots 
with land certificates than on owner-operated plots without land certifi-
cates. Ghebru and Holden (2011), using a different sample of owner-oper-
ated plots with and without land certificates, found that the productivity 
increase related to land certification was due more to an outward shift in 
the production frontier than a reduction in technical inefficiency; the 
levels of technical inefficiency were similar for certified and uncertified 
plots, while overall productivity was higher for certified plots. 
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 Holden et al. (2011a), using data from 400 local conflict mediators 
in 27 communities from the Tigray region, found that land registration 
and certification led to better plot border demarcation and a signifi-
cant reduction in plot border disputes. This is also a clear indication 
of improved tenure security for owners of land, because the risk of 
encroachment by neighbors has been reduced. 

 Deininger et al. (2011a) used a four-round household panel data 
from the Amhara region to estimate the early impacts of land certifi-
cation on tenure security, investment, and land rental activity. They 
found that certification consistently increased the amount of land 
rented out by one-tenth of a hectare and the propensity to rent out by 
9–13 percent. 

 Meanwhile, several other studies have tried to identify the impacts of 
investments in soil conservation in Ethiopia (Shiferaw and Holden, 1999; 
Shiferaw and Holden, 2001; Gebremedhin and Swinton, 2003). These 
studies have identified the delayed productivity effect of soil conserva-
tion to be an important reason for underinvestment in conservation, 
although in the Tigray region there appeared to be stronger short-term 
effects of conservation due to the moisture conservation effect of soil 
conservation measures. Severe land degradation and low investment levels 
have been important reasons for government interventions to promote 
such investments. Large-scale programs have, therefore, promoted such 
investments, especially through Food for Work programs and the more 
recent Productive Safety Net Program that also covers much of the Tigray 
region. Individual households’ responsibilities have been more to main-
tain and improve such structures that have been introduced through 
these programs. With this in mind, it is not surprising that investment 
effects resulting from land certification also can be delayed. 

 Holden et al. (2011b) investigated the impacts of gender and land certi-
fication on land rental market participation and degree of participation 
in the Tigray region. Using four rounds of a balanced household panel 
covering 16 communities over the period from the year before the reform 
and up to 7–8 years after registration and certification, they found a signif-
icant increase in the land rental market activity. Female-headed house-
holds with land certificates had become more willing to rent out their 
land, and did so significantly more after land certification. However, the 
study did not assess the potential improved allocative efficiency effects in 
the land rental market or their welfare implications. Some other studies, 
however, give some indications of what these effects may be. 

 A broad literature exists on the efficiency of use of rented land and 
how such land use efficiency is affected by contract choice (Marshall, 
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1890; Cheung, 1968; Stiglitz, 1974; Otsuka and Hayami, 1988). The issue 
of whether sharecropping contracts are associated with Marshallian 
inefficiency in form of lower input use intensity and land productivity 
on sharecropped land was first empirically studied in Asia. While some 
studies in Asia, such as the study by Shaban (1987) in India, found 
significant Marshallian inefficiency, this finding was far from universal 
(Otsuka et al., 1992; Otsuka, 2007). More recently, this issue has also 
been studied in Africa, including in Ethiopia (see Holden et al. (2008) for 
a review). We give a brief overview of earlier studies in Ethiopia. 

 Pender and Fafchamps (2006) found no significant Marshallian inef-
ficiency in a study in Arsi in Ethiopia, but the lack of significance could 
be due to the small sample size. Kassie and Holden (2007, 2008) found 
that productivity on sharecropped parcels could even be higher than on 
owner-operated parcels for the same tenants, and associated this with 
threats of eviction that motivated tenants to work harder to renew their 
contracts in a study in Gojjam in Amhara Region. In another study in 
the Amhara Region of Ethiopia, Holden and Bezabih (2008), using house-
hold plot panel data from the Amhara region in Ethiopia, found that 
land productivity was significantly lower on owner-operated as well as 
rented plots with female landlords as compared to male landlords. They 
found that female landlords (usually widows or divorced women) were 
less able to obtain efficient tenants due to higher eviction costs, particu-
larly related to in-law tenants that were less productive. Strengthening 
of the land rights for women through land certification may therefore 
make female landlord households more willing to rent their land and 
enable them to find more efficient tenants; and this should also have 
welfare-improving effects as they share the productivity gains with 
the tenants through sharecropping contracts. The improved allocative 
efficiency of the land rental market should, therefore, potentially lead 
to higher production efficiency and welfare gains for both tenant and 
landlord through transfer of land to more efficient producers. This study 
will assess whether land registration and certification has had such an 
effect in the Tigray region. 

 Ghebru and Holden (2012) used matched landlord and tenant data 
from the Tigray region of Ethiopia in 2006 and, after controlling for 
observable and unobservable tenant characteristics with household 
fixed effects, found Marshallian inefficiency to be associated with kin 
female landlords. 

 We may conclude from findings that the degree of existence of 
Marshallian disincentive effects depends on the degree of tenure insecu-
rity of landlords, their ability to select good tenants and evict bad tenants, 
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terminate or renew contracts, and monitor and enforce contracts, as well 
as the social distance between landlords and tenants. We propose that 
in our study area land certification has strengthened the tenure security 
of landlord households, especially of female landlords, and we assess 
whether this has enhanced the land productivity on sharecropped land. 
If so, such a reduction in tenure insecurity should enhance the welfare 
of households through the positive investment effects and the reduc-
tion in Marshallian inefficiency.   

  6.4     Theory and hypotheses 

 We assume that households aim to maximize their welfare given the 
constraints they face, and this includes making inter-temporal choices 
that involve inter-temporal trade-offs. Households face shocks and risks 
that may cause their incomes as well as their resource access to fluctuate 
over time, while their basic needs must be satisfied in every period of time 
in order for them to survive. This implies that they will typically aim to 
smooth consumption over time, that is to compensate for periods of lack by 
depleting their asset base to maintain their consumption in such periods, 
rebuilding their asset base in periods with more favorable outcomes. 

 Tenure security over assets provides an opportunity for investment 
and asset resource allocation that enhances future expected welfare 
flows from this asset base. Land certification should, therefore, enhance 
investment and future expected welfare from the asset base. Such tenure 
security provided by land certificates should also make it possible to 
rent out land to more productive households for households that are 
less productive themselves because they have limited access to comple-
mentary resources that are important for land productivity. With land 
renting dominated by sharecropping, both parties of the sharecropping 
contract benefit from productivity increases on sharecropped land. 

 Drawing on this basic theoretical framework and the earlier studies of 
the reviewed land certification in Ethiopia, we formulate the following 
hypotheses for empirical testing in this study: 

  H1:   Land certification has contributed to enhanced land produc-
tivity over time on rented land, especially for female-headed 
households. 

  H2:   Land certification has enhanced household welfare over time. 
  H3:   Land certification has also enhanced household welfare of 

female-headed households that depend more on renting out 
their land.   
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 The testing of these hypotheses will fill important gaps in the existing 
literature and contribute to creating a more complete picture of the 
overall impacts of low-cost land certification in Ethiopia. 

  6.4.1�      Data and estimation methods 

 The data used in this study comes from a survey that sampled 400 
households in 16 communities in the Tigray region. The first round of 
the survey took place in 1998, just before the land registration and certi-
fication reform was implemented. The sample villages were stratified to 
capture the main variation in market access, population density, irriga-
tion access, and zonal agro-ecological variation in the highland areas of 
the region where most of the population lives. The survey, as well as the 
land certification reform, did not include the lowland, mainly pastoral, 
areas of the region. Data were collected not only for a wide range of 
household-level variables but also for each farm plot of households, 
including land characteristics, input use, investments, and outputs. 

 The households were resurveyed in 2001, 2003, and 2006 and this 
gives a four-round household panel that is used for the analysis at 
the household level. The surveys used the same format for the data 
collection of household expenditures and plot-level production in the 
different rounds. Household expenditures were deflated using a local 
consumption price index generated for a typical basket of consumer 
goods. Household adult equivalents were calculated based on the stand-
ardized energy intake of household members by age and gender.  

  6.4.2     Land productivity estimation on rented land 

 For the plot-level analysis, data from 1998, 2001, and 2006 were used. 
Plot-level data for 2003 were dropped because of the severe drought that 
year. Land productivity was measured by the value of crops produced 
on a plot in a year; land productivity is assumed to be a function of the 
plot, farm, and household characteristics. Our analysis first focused on 
whether there were any productivity differences between rented plots of 
male- and female-headed households before and after the land certifica-
tion, based on the identification of such differences in another region 
of Ethiopia by Holden and Bezabih (2008). Plot-level data were used for 
this purpose to estimate the following model year by year.  

 
q A S c upht

r
t pht

r
t ht

r
ht
r

pht
r+ +St hS t +0t 2    (1)

 qpht
r

    is the log of the output value on the rented-out plot  p  of house-
hold  h  in a specific year  t , Apht

r     is a set of plot characteristics for the rented 



Welfare Impacts of Land Certification in Tigray 147

plots, Sht
r
    is a dummy variable for the sex of the owner of the rented-out 

plot, cht
r     represents unobservable household and farm characteristics 

that are controlled using household random effects, and upht
r

    is the error 
term. It was not possible to use household fixed effects in this estima-
tion because many households rented out only one plot. This formula-
tion is also more flexible than a model that forces the parameters to be 
constant over time. In particular, we hypothesized ( H1 ) the parameter 
on the sex of the household head to change over time. 

 To control for selection bias (due to observables), propensity score 
matching was used to compare the land productivity of rented-out plots 
of male- and female-headed households before and after certification. 
The balancing requirement was satisfied in these estimations and the 
common support requirement was invoked. The same approach was 
attempted for the comparison of rented-out plots with and without 
certificates within years after certification – but this attempt failed since 
the balancing requirement could not be satisfied; there were very few 
rented-out plots without land certificates. 

 A further test for selection bias due to unobservables was implemented 
by use of a Heckman selection model. No significant selection bias was 
detected with this model. The results are presented in  Table 6.1 .      

   6.4.3     Welfare impact models 

 For the analysis of the possible welfare effects of land certification, we 
were able to use the full four-round household-level panel. Some attri-
tion was experienced, such that our analysis is based on a balanced 
household panel of 292 households for which we have complete data 
for all variables in all years. While this could potentially lead to attrition 
bias, our tests did not reveal any such significant bias in the models 
presented in this chapter, where household fixed effects were used to 
control for unobserved household heterogeneity. 

 The welfare effects of land certification are not likely to appear immedi-
ately after a reform, and it may take time for them to grow stronger. It may 
therefore be appropriate to use an indicator variable capturing this accu-
mulation effect. For this purpose, we used the time period (in years) over 
which the individual households have possessed their land certificates. 

 The specification of the estimated model is as follows
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 Table 6.1�     Land productivity on rented-out plots: Heckman selection and pooled 
OLS models 

 Heckman selection model  OLS 

 Explanatory variables 

 Second stage: 
productivity 

on   rented-out 
plots 

 First stage 
  probit model: 

Decision to rent 
out plot 

 Cluster
 robust 

standard 
errors 

 Dummy for year = 2001 0.192 −0.095 0.196
 Dummy for year = 2006 0.145 −0.121 0.155
 Sex of household head (female 
= 1, male = 0) 

−0.338 0.576*** −0.434**

 Sex of household head*Dummy 
for 2001 

−0.119 −0.119

 Sex of household head*Dummy 
for 2006 

0.522** 0.518*

 Years with certificate 0.002 −0.009 0.004
 Plot size −0.255*** 0.050 −0.261***
 Soil depth shallow −0.048 0.083 −0.048
 Soil depth medium −0.058 −0.01 −0.061
 Flat slope 0.004 −0.012 −0.024
 Low hill slope 0.123 0.032 0.107
 Mid hill slope 0.152 0.159 0.122
 Soil type   Cambisol 0.116 −0.037 0.122
 Soil type   Vertisol 0.11 −0.045 0.112
 Soil type   Regosol −0.286** −0.044 −0.288*
 Distance to plot from home 0.001 0.007*** 0.001
 Age of household head 0.003
 Education of household head −0.152***
 Log of female labor force 0.190**
 Log of male labor force −0.259***
 Log of oxen endowment −0.303***
 Log of other livestock 
endowment 

−0.460***

 Farm size,   tsimdi −0.024**
 Constant 6.845*** −0.779*** 7.088***
 Athrho 0.153
 Ln sigma −0.148***
 Number of observations 389 2621 389
 R-squared 0.17
 Log likelihood −1364.789
 Chi   2  73.77962
 Prob 2.15E-09
 Rho 0.1522949

   Source:  Survey data.  

 Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1. 
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 The dependent variable ( )yht     was specified as the real (deflated) value 
of total household annual expenditure per adult equivalent. Aht    is the 
farm size per adult equivalent, CYhtYY     is the number of years the household 
has had its land certificate, Sht    is a dummy for the sex of household head, 
Dt    is a vector of year dummies, OP AhtPP ht/     is the operational holding size 
divided by the own holding size, �h    is the unobservable time-invariant 
household, farm, and village characteristics that can be controlled for 
using household fixed effects, and eht     is the error term. Models were 
run with and without the interaction term between the sex of house-
hold head and years, with certificate variables to assess whether a differ-
ence in impacts between male- and female-headed households could 
be detected. Models without and with the ratio between operational 
and own holding sizes were also run to assess the impact of land rental 
market participation. 

 The impact of certification is identified with the years with a certificate 
variable, which can capture a delayed and gradual effect of land certifi-
cation, if it exists. This also resembles a pipeline approach where varia-
tion in the timing of allocation of certificates is utilized to identify the 
impacts. This variation in timing was caused primarily by administra-
tive constraints. The year dummy variables are a control for the general 
trend effect such that the effect of certification on those households 
that received certificates can be identified (test of  H2 ). A further test of 
the impact of certification on female- vs. male-headed households is 
achieved with the interaction variable between the years with certificate 
and sex of household head variables;  H3  is tested with this variable. 
The tests rest on there not being any time-varying unobservable vari-
ables causing households with certificates to have a stronger trend in 
welfare improvement than households without certificates (common 
trend assumption). The same assumption is required for female vs. male 
landlord households. We cannot. however, think of any such variables 
that would cause stronger welfare improvement over time for female 
landlord households. 

 Finally, the model specifications allow for the assessment of whether 
changes in land rental market participation are associated with welfare 
changes and changes in the land endowment per adult equivalent 
(caused by changes in household composition or land endowment). We 
would expect that increases in operational holding are associated with 
welfare improvements, while a reduction in land endowment per adult 
equivalent (when, say, due to an increase in household size) is associated 
with a reduction in household welfare.   
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  6.5�     Results and discussion 

  6.5.1�     Land productivity on rented-out land 

  Table 6.2  provides a comparison of land productivity on rented-out and 
owner-operated plots of male and female landlord households by year 
with simple  t -tests. Productivity was measured as log-transformed output 
value. Gendered land productivity differences are weakly significant in 
1998 (10 percent level) and more significant in 2001, but become insig-
nificant for rented-out plots in 2006.    

  Table 6.3  provides information about the number of plots by rental 
status, certificate status and year. As can be seen, the number of rent-
ed-out plots with certificates was small, and we were unable to perform a 
proper assessment of productivity differences between rented-out plots 
with and without certificates using propensity score matching.    

 The results of the propensity score matching for rented-out plots 
of female versus male landlord households, with kernel and nearest 
neighbor methods that control observable plot characteristics, are 
presented in  Table 6.4 . The balancing requirement was satisfied and 
common support was invoked to eliminate potential outlier observa-
tions. The results show that after controlling for observables the produc-
tivity differences between rented-out plots of female- and male-headed 
households in 1998 have become highly significant, with female-headed 
households having lower land productivity on their rented-out plots. 
The same finding was found in 2001, about two years after land certi-
fication. However, in 2006 the land productivity on rented-out plots 

 Table 6.2     Land productivity on owner-operated and rented-out plots by sex of 
household head and year  a  

 Year –>  1998  1998  2001  2001  2006  2006 

  Sex of  
 household head 

Owner-
operated

Rented-out 
plots

Owner-
operated

Rented-out 
plots

Owner-
operated

Rented-out 
plots

 Male- Mean 6.766 6.641 6.930 6.930 7.378   6.954
 headed (m) St. err. 0.039 0.100 0.027 0.091 0.034   0.105

N 619 83 951 96 737 61
 Female- Mean 6.588 6.322 6.605 6.408 7.117   7.074
 headed (f) St. err. 0.120 0.166 0.102 0.149 0.062   0.109

N 73 31 86 48 230 72
 t-test, f < m t-value 1.41 1.65 3.0736 2.9967 3.701 −0.7943
 Prob (f < m) 0.0815 0.0525 0.0014 0.0018 0.001   0.7858

   Source:  Survey data. 

 Note:  a  Land productivity is log-transformed from the value of crops produced on the land; 
f = female, m = male.  
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of female-headed households was no longer lower than that of male-
headed households. This may be an effect of the land certification since 
it may take some time till the reform starts to affect the ability of landlord 
households to either select better tenant households or to enforce better 
management by existing tenants. Based on this, we are not able to reject 
 H1 . This is consistent with the findings by Holden et al. (2011), that 
female-headed households have become more willing to rent out land 
after land certification; the certification may have strengthened their 
bargaining power in relation to their land rental contract partners.    

 The results of the parametric econometric models of land produc-
tivity on rented plots, using household random effects to control for 

 Table 6.4�     Yield comparison on rented-out plots of female and male landlords, 
matching on observable plot characteristics 

 Year 
 Matching 
method 

 Number 
of treated 

observations: 
female 

landlords 

 Number 
of control 

observations: 
male landlords  ATT 

 Std.
Err.  t 

 1998 Kernel 31 59 −0.602 0.208 −2.892
 1998 Nearest 

neighbor
31 25 −0.790 0.246 −3.216

 2001 Kernel 48 90 −0.478 0.191 −2.499
 2001 Nearest 

neighbor
48 34 −0.549 0.236 −2.325

 2006 Kernel 70 56 0.072 0.176 0.407
 2006 Nearest 

neighbor
70 35 0.094 0.198 0.474

   Source:  Survey data. 

 Note:  a  Kernel matching based on bootstrapped standard errors with 300 replications.  

 Table 6.3     �  Number of plot observations by renting out and certificate status by 
year 

 Year and   rented-out dummy 

1998 2001 2006

0 1 0 1 0 1
 Certificate, 
1= Yes 

0 552 115 167 22 201 31
1 0 0 721 122 647 108

   Source:  Survey data.  



152 Stein T. Holden and Hosaena Ghebru

household unobservables, are found in  Table 6.5 . As can be seen, the 
results are similar to those found with propensity score matching. The 
sex of household head variable turned from significant at 5 percent 
and negative in 1998, to significant at 10 percent and negative in 2001, 
and to insignificant in 2006. Further tests with Heckman selection and 
pooled OLS models are presented in  Table 6.1 . Together, these findings 
demonstrate that the key results are robust to alternative specifications; 
female-headed households who rent out their land seem to have become 
able to achieve higher land productivity on their rented-out land after 
land certification.     

  6.5.2�     Welfare effects of land certification 

  Table 6.6  provides descriptive statistics for variables included in the 
regressions for households with and without certificates. It can be 
seen that on average the welfare levels are higher for households with 
certificates; about 20 percent of the households were female-headed, 
and a larger share of female-headed households (22.5 percent) had land 

 Table 6.5�     Factors correlated with land productivity on rented-out plots, models 
with household random effects and village fixed effects by year 

 Explanatory variables  1998  2001  2006 

  Sex of household head  
 (1 = female, 0 = male) 

−0.545** −0.356* 0.022

 Homestead plot dummy −0.101 0.177 0.059
 Plot size,   tsimdi −0.336*** −0.208** −0.124
 Soil depth shallow −0.21 −0.361 0.04
 Soil depth medium 0.04 −0.223 −0.019
 Flat slope −0.118 0.143 0.376
 Low hill slope 0.098 −0.029 0.426
 Mid hill slope −0.191 −0.386 0.599
 Soil type   Cambisol −0.149 0.15 0.127
 Soil type   Vertisol 0.011 −0.36 −0.087
 Soil type   Regosol −0.446* 0.476** −0.361
 Distance from home to plot (minutes’ 
walk) 

−0.002 0.007*** −0.001

 Village   fixed effects Yes Yes Yes
 Constant 7.623*** 7.257*** 6.717***
 Number of observations 114 144 131
 Rho 0.157 0.451 0.301
 R-squared, overall 0.414 0.423 0.393

   Source:  Survey data. 

 Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.  



Welfare Impacts of Land Certification in Tigray 153

 Table 6.6     �  Descriptive statistics for key variables by households with certificate 
or not, all years 

 Have 
certificate 

 Statistic 
measure 

 Real 
consumption 
expenditure 

per adult 
equivalent,
 Eth. Birr 

 Years 
with 

certificate 

 Sex of 
household 

head, 
1 = female, 

0 = male 

 Operational 
farm 

size/own 
farm size 

 Own 
farm 
size 
(ha) 

 No Mean 624.208 0.000 0.158 0.990 1.088
Std. error 32.872 0.000 0.018 0.047 0.063

N 400 400 400 400 400
 Yes Mean 759.538 4.578 0.225 1.014 0.938

Std. error 19.318 0.090 0.015 0.020 0.031
N 768 768 768 768 768

 Total Mean 713.192 3.010 0.202 1.006 0.989
Std. error 17.069 0.087 0.012 0.021 0.030

N 1168 1168 1168 1168 1168

   Source:  Survey data.  

 Table 6.7�     Descriptive statistics for key variables by year, all households 

 Year 
 Statistic 
measure 

 Consumption 
expenditure 

per adult 
equivalent 

 Years 
with 

certificate 

 Sex of 
household 

head, 
1= female, 
0 = male 

 Operational 
farm 

size/own 
farm size 

 Own 
farm 

size (ha) 

 1997 Mean 534.917 0.000 0.127 0.974 1.137
Std. error   37.321 0.000 0.020 0.058 0.082

N 292 292 292 292 292
 2000 Mean 658.130 1.394 0.120 1.041 0.980

Std. error   27.634 0.040 0.019 0.044 0.053
N 292 292 292 292 292

 2003 Mean 765.889 4.009 0.260 1.015 0.933
Std. error   31.201 0.093 0.026 0.019 0.042

N 292 292 292 292 292
 2006 Mean 893.833 6.639 0.301 0.995 0.908

Std. error   36.084 0.149 0.027 0.036 0.052
N 292 292 292 292 292

 Total Mean 713.192 3.010 0.202 1.006 0.989
Std. error   17.069 0.087 0.012 0.021 0.030

N 1168 1168 1168 1168 1168

   Source:  Survey data.  
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certificates. Households with certificates also had smaller farm sizes, on 
average, than households without certificates.    

  Table 6.7  shows descriptive statistics by year for the same key vari-
ables. Average household welfare improved over time; the share of 
female-headed households also increased over time (influenced by the 
Eritrea–Ethiopia war); and average farm sizes declined over time. These 
time trends may, therefore, explain much of the variation between 
households with and without certificates, as seen in  Table 6.6 . Careful 
econometric analysis is required to control for these trends and to gain 
more reliable estimates of the welfare effects of land certification. The 
years with certificate variable and the interaction variable between 
years with certificate and sex of household head are used to obtain such 
welfare impact measures and test whether such impacts are different for 
female- and male-headed households.  Table 6.8  presents the results of 
the welfare impact models with two-way fixed effects. Household fixed 
effects were used to control for time invariant unobserved household, 

 Table 6.8     Welfare effects of land certification with household fixed-effects 
models 

 Explanatory variables  Model 1  Model 2  Model 3  Model 4 

 Years with certificate 41.695* 32.527 42.423* 32.998
 Sex of household head 
(female = 1, male = 0) 

148.87*** 0.26 154.24*** 1.01

 Farm size per adult 
equivalent 

103.58*** 105.65**** 104.70**** 106.92****

  Sex of household 
head*Years  
 with certificate 

34.990** 36.170**

  Operational holding 
size/Farm  
 size 

41.813*** 44.817****

 Dummy for year = 
2000 

79.815 86.353 76.197 82.695

 Dummy for year = 
2003 

64.677 85.492 59.562 80.711

 Dummy for year = 
2006 

78.627 96.415 72.237 90.166

 Constant 378.64**** 394.73**** 335.75**** 349.30****
 Prob >   chi   2  0.000 0.000 0.000 0.000
 Number of observations 1168 1168 1168 1168
 R-squared 0.156 0.163 0.159 0.166

   Source:  Survey data.  
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farm, and village heterogeneity, while year dummies were used to control 
for time-specific effects.         

 Model 1 is without the interaction variable and the operational land/
own farm size variable. The years with certificate variable is significant 
at 10 percent and with a positive sign, possibly indicating a positive 
effect of land certification on household welfare. The sex of household 
head variable is significant at 1 percent and with a positive sign, indi-
cating that female-headed households have a higher welfare level than 
male-headed households after controlling for time-invariant observable 
and unobservable differences. The farm size per adult equivalent vari-
able was also significant at 1 percent and with a positive sign, showing 
the importance of land for household welfare. 

 Model 2 includes the interaction effect between years with land 
certificates and sex of household head. The interaction variable became 
significant at 5 percent and with a positive sign, while the two variables’ 
separate effects became insignificant. The coefficient for the years with 
certificate variable was reduced from 41.7 to 32, while the coefficient 
on the interaction variable was close to 35, which may imply that the 
welfare effect of land certification on female-headed households is about 
double that for male-headed households. The coefficient on the sex of 
household head variable switched from 148 to close to zero, possibly 
indicating that the entire positive-gender effect is linked to land certi-
fication. The farm size per adult equivalent variable became even more 
highly significant (0.1 percent) and positive in this specification. 

 Models 3 and 4 deviate from Models 1 and 2 only because they include 
the operational farm size/own farm size ratio variable. This was done as 
a robustness check, and to assess whether adjustments in the land rental 
market had any impact on household welfare. The results show that 
adjustments toward larger operational holding relative to own holding 
were associated with positive welfare gains; none of the other significant 
effects in Models 1 and 2 had any dramatic changes in Models 3 and 
4. The coefficients of the key variables increased slightly, and so did 
some of the significance levels. We interpret the results as solid evidence 
of positive welfare effects of land certification, particularly for female-
headed households. This implies that we cannot reject  H2  or  H3 . 

 As an additional robustness check, we ran Models 1 to 4 again after 
removing the years with certificate variable. The results are included in  
 Table 6.9 . With this change, the annual dummy variables all became 
highly significant and positive. The interaction variable between sex 
of household head and years with certificate (implying that we have 
assumed that this effect is insignificant for male-headed households) in 



156 Stein T. Holden and Hosaena Ghebru

Models 2 and 4 became significant at 1 percent and with coefficients in 
the range 42.6–43.9. These coefficients represent an increase in house-
hold welfare of about 7 percent for each additional year that households 
have kept their certificates. These welfare impact estimates are also close 
to the land productivity impacts found by Holden et al. (2009) using the 
same household panel.       

  6.5.3�     Overall reflections of the significance of land certification 

 One might question why we find such positive effects of the Ethiopian 
land registration and certification program given that many other land 
reform programs have failed to meet their objectives or to produce 
significant positive welfare effects. Such projects have often been imple-
mented in a top-down way, without sufficient recognition of local rights 
and without sufficiently broad-based information campaigns, and this 
has often resulted in a race for the rights that has favored the powerful 
élites (Easterly, 2008; Deininger et al., 2011; Benjaminsen et al., 2009; 
Jacoby and Minten, 2007). Important reasons for the success of the 
Ethiopian land certification include: 

 Table 6.9     �  Welfare effects of land certification with household fixed-effects 
models, models without the years with certificate variable 

 Explanatory variables  Model 1  Model 2  Model 3  Model 4 

 Sex of household head 
(female = 1, male = 0) 

154.289*** −28.114 159.462*** −27.792

 Farm size per adult 
equivalent 

105.901*** 107.797*** 106.997*** 109.067****

  Sex of household 
head*Years  
 with certificate 

42.606*** 43.869***

  Operational holding size/
Farm  
 size 

39.596*** 43.837****

 Dummy for year = 2000 138.299**** 130.601**** 135.840**** 127.651****
 Dummy for year = 2003 231.554**** 212.217**** 229.470**** 209.337****
 Dummy for year = 2006 354.983**** 302.649**** 353.503**** 299.459****
 Constant 374.877**** 395.474**** 334.195**** 351.045****
 Prob >   chi   2  0.000 0.000 0.000 0.000
 Number of observations 1168 1168 1168 1168
 R-squared 0.148 0.158 0.15 0.161

   Source:  Survey data. 

 Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.  
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 a)  broad local participation in the implementation which also contrib-
uted to the low cost; 

 b)   no local élite existed that was against the reform or that could resist 
or control the process; 

 c)  the past policy with land redistributions had created tenure insecu-
rity and there was a demand for the reform; 

 d)  Ethiopia has quite strong local institutions in the form of peasant 
associations that were able to support the land registration and 
certification process; and 

 e)  women at long last had a chance to show what they could achieve 
when freed up to make their own decisions.   

  6.6�     Conclusions 

 Our study provides new evidence on the productivity and welfare 
impacts of low-cost land certification in Ethiopia. Land productivity 
of the rented land of female landlords appears to have improved rela-
tive to that of male landlord households after the certification. This is 
consistent with the findings of Holden et al. (2011b), that land certifi-
cation has enhanced tenure security and land rental market participa-
tion, especially by female landlord households. It is also consistent with 
the findings of Deininger et al. (2011) who also found that land rental 
activity was stimulated by land certification. 

 In order to identify the possible delayed impact of land certification 
on household welfare, measured as real consumption expenditure per 
adult equivalent, we used the duration of ownership of land certificates 
in a four-round household panel data covering the period from just 
before certification up to seven years afterwards. After controlling for 
unobserved household and farm heterogeneity using household fixed 
effects, the duration of certificate ownership was significant and posi-
tive, especially for female-headed households. These results were robust 
to alternative specifications. The welfare measure increased by about 
7 percent per year of ownership for female-headed households, and this 
is reasonable given that Holden et al. (2009) estimated that land certifi-
cation has enhanced land productivity by about 45 percent on owner-
operated land in the same study areas. Our study provides evidence of 
significant tenure security-investment and transferability/allocative 
efficiency effects resulting from the low-cost land certification, and the 
second effect has been particularly important for the welfare improve-
ment of female landlords, who constituted a large share of landlord 
households. 
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 The study also reveals that household welfare is highly dependent 
on the farm size per adult equivalent of the households, demonstrating 
the high dependence on farming and high welfare costs of popula-
tion growth if off-farm income opportunities and migration cannot be 
facilitated. The majority of the households in the studied areas are net 
buyers of food, and are strongly dependent on employment through 
the government’s Productive Safety Net Program. The strong restrictions 
on land transfer rights that are included in the revised land proclama-
tion of 2006 (TRS, 2006) include a restriction stating that no more than 
50 percent of the land can be rented out. These restrictions also state 
that the land will be confiscated without compensation from house-
holds that have migrated and been away for more than two years. 

 These restrictions are likely to increase the burden on the Productive 
Safety Net Program, and reduce the chance that households will be able 
to graduate from it. So, with continued population growth and techno-
logical stagnation in agriculture, poverty will in fact get worse unless 
new off-farm employment opportunities emerge. 
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   7.1�     Introduction 

 In a country as densely populated as Vietnam, land is a scarce resource. 
This is even more so because 70 per cent of the population still reside 
in rural areas. Therefore, achieving efficiency and equity in the alloca-
tion of land in this context is a key priority. Furthermore, in a rapidly 
developing economy such as that of Vietnam, there is a pressing 
need to facilitate a process whereby land can change hands without 
large inefficiencies. For example, to ensure an efficient flow of labor 
resources from rural to urban areas, it is necessary that households 
(HHs) in rural areas are able to transfer land rights without incurring 
excessive transaction costs. It is also important to ensure that agri-
cultural land can be transformed into land for residential and indus-
trial purposes without friction, and without imposing heavy costs on 
farmers. Evidence from other countries on the ability of land markets 
to perform these functions efficiently is mixed. The studies on land 
markets in four African countries in Holden et al. (2008) show consid-
erable friction in the operation of land rental markets, but also, for 
example in Uganda, some positive effects on allocative efficiency. 
Similar results are reported in Holden et al. (2011), who find that land 
certification stimulated the rental markets in Northern Ethiopia, and 
those increased rental market activities, in turn, improved the effi-
ciency of land use. On the other hand, Deininger et al. (2003) find land 
markets in Nicaragua to be largely ineffective in terms of improving 
equity as well as efficiency. 

     7 
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 This chapter investigates the importance of both market and non-
market modes of land transactions in rural Vietnam, using a 2008 
dataset from 12 provinces, supplemented with information from 
surveys conducted in 2004 and 2006. Non-market land transactions 
include administrative land allocation and confiscation by the state, 
land inheritance transactions and clearing of public forest land for 
private agricultural use. In line with other studies (Brandt, 2006), we 
find that activity levels in Vietnamese land markets, following the legali-
zation of these markets in 1993, have been rather slow to pick up speed, 
and that the cumulative effect of markets on overall land allocation is 
moderate. However, our results on recent developments in land transac-
tions suggest that this pattern might be changing. Between 2004 and 
2008, the importance of market-based transactions increased while, in 
contrast, the role of state-administered land transactions went down. 
This may partly be interpreted as a result of the 2003 Land Law, which 
was intended to streamline land transaction processes. 

 We find that land markets generally improve the efficiency of land 
use without increasing inequality. The evidence of these positive effects 
is stronger for rental than for sales markets; however, not all findings 
are equally positive. We show that both rental and sales markets remain 
stagnant and underdeveloped in the poorest region of the country (the 
North-Western Highlands). Also, we investigate the effect of informal, 
political and bureaucratic connections on land allocation processes. 
Results indicate that such connections have a significant effect on 
government land allocation decisions. 

 The chapter is organized as follows.  Section 7.2  provides an overview 
of the nature and effects of land reforms in Vietnam and  Section 7.3  
describes the datasets used in the analyses.  Section 7.4  compares the 
prevalence of different modes of land acquisition across provinces and 
 Section 7.5  discusses recent developments in land transactions.  Section 
7.6  presents the analysis of the effects of land transactions on equity and 
efficiency.  Section 7.7  concludes.  

  7.2�     Overview of land reforms in Vietnam 

 During the second half of the twentieth century, Vietnam experienced 
several waves of highly radical land reform. During colonial times, 
the land distribution had become increasingly unequal as large land-
owners gradually expanded their holdings (for example, Gourou, 1936). 
Already during the War of Independence, the Viet Minh had started 
expropriating land from large land owners and transferring it to tenants. 
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This Land to the Tiller reform was broadly implemented in the North 
after victory over the French in 1954. But by around 1957, however, 
collectivization had already begun to be implemented, following the 
example of China. In the South of Vietnam, Land to the Tiller reforms 
were also implemented near the end of the American War, and after the 
Communist victory in 1975, collectivization started to be implemented 
in the South. This met with significant resistance from farmers and in 
fact only a minority of Southern farms was ever fully collectivized. Also 
in the North, local resistance to collectivization was growing in response 
to disappointing levels of output. 

 From the late 1970s some communes were illegally implementing 
contract systems (known as ‘sneaky contracts’) whereby control over 
land was effectively granted to households who delivered output to 
communes on terms settled by informal contracts. Following severe food 
shortages around 1980, this system was legitimized in 1981 through the 
so-called Directive 100 of the Communist Party. Before that year, farmer 
compensation was based on the number of hours worked, but after the 
implementation of Directive 100, farmers were responsible for delivering 
a set quota of grain to the cooperative, and then allowed to market any 
surplus above quota – so in effect, the farmers were turned into residual 
claimants of crop profits. Pingali and Xuan (1992) analyzed the effects 
of this reform, and found a significant effect on yields of rice. 

 Following the introduction of the Doi Moi reform program in 1986, a 
new land law was introduced in 1987. The implementation directive of 
this law, known as Resolution 10, came into effect in 1988. Together with 
the 1993 land law, this was the key event of pro-market land reforms in 
Vietnam. Resolution 10 provided for dissolution of agricultural collec-
tives and transfer of land user rights to households. Use rights were 
guaranteed for 15 years for land under annual crops, and for one to 
two planting cycles for forestry and land under perennial crops. Land 
market transactions, however, remained illegal, until the 1993 land law, 
which provided for the issuance of Land Use Right Certificates (LURCs), 
endowing holders with the rights to exchange, transfer, lease, inherit 
and mortgage land.  1   Also, the duration of use rights were extended to 
20 years for annual, and 50 years for perennial, land. The law states that 
in general households should be able to renew their use rights when the 
20- or 50-year term expires. Although land officially remains the prop-
erty of the ‘whole people’, LURCs therefore in effect function much like 
proper land titles. 

 One restriction, however, is the presence of a quasi-land ceiling. A 
significant land tax is imposed on holdings above a certain ‘land use 
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limitation’; the tax varies according to the designated land use purpose 
and the quality of land. The limitation is two hectares for land under 
annual crops (three hectares in some provinces), and 10 hectares 
for perennial land in lowland communes, or 30 hectares in upland 
communes. During the five-year period after 1993, more than 11 million 
LURCs were distributed to households, making this one of the fastest 
large-scale land titling programs in the World (Do and Iyer, 2008). 

 A number of authors have investigated the effects of the 1987 and 
1993 land laws. Ravallion and Van de Walle (2004) analyzed the effects 
of the administrative allocation of plots to households following 
decollectivization. They conclude that while the administrative allo-
cation differs from a hypothetical market-based allocation, the devia-
tion is relatively small and can largely be explained as the price paid 
for achieving a highly egalitarian land distribution. They find little 
evidence that the land allocation process was captured by local offi-
cials. Ravallion and Van de Walle (2006) investigated whether land 
market transactions functioned to reduce the inefficiencies that did 
result from administrative land allocation, and find that markets did 
indeed play that role. Similar results are obtained by Deininger and Jin 
(2008), who find that land markets, especially rentals but also sales, 
allocate land on average from large to small land owners and from low-
ability to high-ability farmers. The analytical section of this chapter 
follows up on these results with analyses of more recent data. Do and 
Iyer (2008) analyze the effects of the land titling program, exploiting 
the fact that it was rolled out faster in some provinces than in others. 
They find that titling led to increased investment in perennial crops 
and to more time spent on off-farm activities. The latter effect, to a 
large extent, follows from the former, because cultivation of peren-
nial crops is typically less labor-intensive than cultivation of rice, 
the main annual crop. Ravallion and Van de Walle (2008a) note that 
liberalization of land markets has led to increasing levels of landless-
ness, especially in the South. However, they also argue that increased 
landlessness is correlated with falling poverty. A panel analysis reveals 
that in the North poverty fell more rapidly among households who 
became landless during the period of study than among others. This 
is circumstantial evidence that many people have sold land to take 
up non-farm enterprises, as it is unlikely that households on average 
would increase their incomes by selling land and becoming farm 
workers. 

 Markussen et al. (2011) highlight the fact that while rights to transfer 
land have largely been liberalized, the local state continues to intervene 
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heavily in crop choice decisions. Most importantly, a large share of 
plots (more than 45 per cent in the sample analyzed by Markussen et al. 
(2011), are designated for paddy rice farming. 

 The Land Law was further revised in 1998 and 2003. The 2003 law 
aims to smooth land transaction procedures and facilitate the orderly 
acquirement of land by domestic and foreign enterprises. It also revises 
rules on land titling. Whereas LURCs used to be in the name of the 
household head only, the names of both the head and his or her spouse 
are now supposed to be entered. 

 Important current issues in land management include the prevalence 
of disputes following land recovery by the state for infrastructure or 
investment purposes and, sometimes related to this, corruption in land 
management. One piece of evidence on the importance of corruption 
in land management is provided in World Bank (2009, ch. 3). It shows 
that 55 per cent of respondents in a representative household survey 
perceive LURC issuance procedures as being affected by corruption. But 
despite recent attempts to regularize the processes of land confiscation 
and compensation, the compensation levels are often viewed as arbi-
trary and inadequate, and a number of conflicts related to land confisca-
tion have occurred (Anderson and Davidsen, 2011).  2   Common reasons 
for complaining about land recovery, or even resisting it, include the 
perceptions that  

      (i)     the rate of compensation per unit of area is too low;  
    (ii)     compensation rates are inconsistent over time (land recovered 

earlier was compensated less);  
  (iii)     compensation rates differ across locations within the same prov-

ince; and  
  (iv)     household expectations of finding employment in enterprises built 

on recovered land were not met.    

 A particular source of conflict is the fact that compensation is often based 
on the designation of a plot as agricultural land. Hence the entire rent 
resulting from its upgrade to residential or enterprise land is captured by 
the state and the land developer (World Bank, 2008). 

 While these issues are important, it should also be stressed that recur-
rent administrative land redistribution, which is common in some parts 
of China, plays a very insignificant role in Vietnam, and is not author-
ized by the Land Law;  3   the main motives for land confiscation are land 
requirement for infrastructure and industrial or other economic devel-
opment projects. 
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 Reforms of forest land management have to a large extent followed 
the same pattern as reforms for agricultural land, although generally 
at a slower pace. While almost all agricultural land has been allocated 
to households and individuals, and more than 75 per cent of this land 
is titled, only about 25 per cent of forest land has been handed over 
to households and individuals. Around 45 per cent of forest land has 
been allocated to corporate entities, including State Forest Enterprises. 
Around 55 per cent of the forest land allocated to users is titled (World 
Bank, 2009, figure 2.2). Community-based titling has been piloted in 
some areas dominated by ethnic minorities, but only a small fraction of 
land is held under this form of tenure. (World Bank, 2008, ch. D).  4   While 
the land ceiling for forestry land, 30 hectares, is higher than for agricul-
tural land, land rights are in other ways more limited; most importantly, 
the sale of forest land is not allowed. 

 Vietnam experienced significant deforestation during the 1980s. 
Impressively, especially in the light of the rapid population growth, 
this deforestation trend was reversed in the 1990s and 2000s. This was 
partly the result of direct government efforts to plant more forest and 
improve incentives for communes and state economic enterprises to 
plant and preserve forest, for example through the important Program 
661. However, Tachibana et al. (2001) argue that the strengthening of 
individual land rights also contributed positively to reforestation. First, 
rights to agricultural land in the lowlands induced farmers to shift their 
resources from extensive and shifting cultivation in the uplands to inten-
sive farming in the lowlands. Second, improved rights to upland plots 
strengthened incentives to plant tree crops instead of annual crops, in 
line with the findings in Do and Iyer (2008). 

 For comprehensive reviews of land issues in Vietnam, see Kerkvliet 
(2006), Brandt (2006), Ravallion and Van de Walle (2008b) and Kirk and 
Nguyen (2009).  

  7.3�     Description of datasets 

 We make use of a panel dataset collected in the Vietnam Household 
Living Standards Survey (VHLSS) and the Vietnam Access to Resources 
Household Survey (VARHS). We analyze data on households inter-
viewed for the comprehensive (expenditure) version of the 2004 
VHLSS. This is attractive because the 2004 round of the VHLSS 
contained a module collecting detailed information about land issues, 
which we can exploit. Furthermore, in 12 provinces, the rural house-
holds interviewed in the 2004 VHLSS were re-interviewed in the 2006 



168 Luu Duc Khai et al.

and 2008 rounds of the VARHS.  5   Our sample is statistically representa-
tive at the provincial but not at the national level.  Map 7.1  shows the 
VARHS survey sites. The number of households available for analysis 
is 1312.    

 We mainly report results from the 2008 round of the VARHS. The 
other two surveys are very useful in terms both of exploring changes 
over time, and for measuring certain variables with a time lag. All 
statistical analyses conducted make use of the sampling probability 
weights for the 2004 VHLSS. This procedure corrects for biases in the 
original sampling procedure. However, the fact that only households 
already existing in 2004 are included in the analysis gives rise to a 
moderate bias in the estimates, since the households sampled in 2006 
and 2008 are slightly older than the population average.  

 Map 7.1     � VARHS survey sites  
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  7.4�     Modes of land acquisition 

  Table 7.1  presents plot-level information about how agricultural land 
currently owned or operated by households was acquired.  State  includes 
plots where the use right was granted for free, and a small number of 
plots were acquired through commune auctions (though the latter 
category is very small). Hence, the  Bought  category includes only plots 
purchased from other, private agents.    

 The table presents statistics for each of four distinct geographical 
areas, namely the Northern Lowlands, the Northern Highlands, the 
Southern Lowlands and the Central (Southern) Highlands. The distinc-
tion between lowlands and highlands is drawn somewhat roughly, since 
some of the provinces categorized as lowland, for example Phu Tho and 
Nghe An, do contain areas best characterized as highland. However, the 
majority of the population in these provinces resides in the plains. 

 Looking first at the results for all households, we see that the state 
is by far the most important source of land. Rental and purchase are 
only the fourth- and fifth-most important means of land acquisi-
tion respectively – slightly less important than inheritance and forest 
clearing. Hence, the cumulative importance of market transactions on 
current land allocation is rather modest. Several alternative, and not 
mutually exclusive, interpretations of this fact are possible. On the one 
hand, the modest impact of market transactions probably indicates to 
some extent the continued presence of barriers to entering markets for 
land. In some Northern communities, field observations suggest that 
selling land remains almost taboo. This means that the mere  possibility  
of trading land may simply be ignored by many households. Even if 
a household should want to sell or buy land, it is likely to meet with 
considerable difficulties because the price of land is not known (most 
Northern households in our survey state that they do not know the 
approximate sales market value of their plots), procedures for trans-
acting land are not well-established, and land sales may be met with 
disapproval from fellow community members. On the other hand, the 
fact that the land allocation created by decollectivization has not been 
massively reversed is consistent with the view that this allocation was 
not highly inefficient. As described above, this is indeed the conclusion 
reached by Ravallion and van de Walle (2004, 2008b). 

 A further inspection of the results in  Table 7.1  reveals wide variation 
between provinces and areas. Whereas the state is the overwhelmingly 
dominant source of land in the Northern Lowlands, it is significantly 
less important in the Southern Lowlands, and has played an even 
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smaller role in the Highlands. Land sales are much more important in 
the South than in the North, and land rentals are much more impor-
tant in the Lowlands than in the Highlands – whereas land reclamation 
is a significant source of land in the Highlands but plays next to no 
role in the Lowlands. These differences have deep historical roots. It is 
natural to think of the differences between North and South in terms 
of the relative importance of state and market as the result of differing 
experiences with communist rule; the Communist takeover, after all, 
happened more than 20 years earlier in the North than in the South, 
and the period between Communist victory in the South (1975) and 
the land law that ended collective agriculture (1987) was quite short. 
Indeed, as explained above, most land in the South was never fully 
collectivized. 

 It is interesting to note, however, that the significant differences 
between land arrangement in the North and South originated much 
earlier than the Communist era. Even in the pre-colonial Vietnam , the 
erstwhile Indo-China up to the nineteenth century, inter-village land 
transactions were very rare in northern and central regions, but much 
more common in the South. According to Popkin (1979), the reason 
was that the Northern Lowlands (‘Tonkin’ in the colonial language of 
the area) had been fully settled by the French centuries earlier (perhaps 

 Table 7.1     Mode of land acquisition, plot level (%)a 

 Province State Inherited Bought Cleared Rented
Exchanged 

or other Total

Northern 
Lowlands

77.8 7.4 2.4 3.4 8.2 0.8 100.0

Northern 
Highlands

27.6 12.9 0.4 57.8 0.9 0.4 100.0

Southern 
Lowlands

46.7 25.2 11.6 5.0 10.7 0.9 100.0

Central 
Highlands

11.1 13.0 36.1 33.0 6.5 0.3 100.0

Total 63.1 11.3 7.4 9.4 8.1 0.7 100.0

     Source:  Authors’ calculations based on survey data.  

  Notes: a N = 5,708. Only 2004–2008 panel households included. All agricultural land owned 
or operated by the household included. Purely residential plots excluded. The ‘four areas’ 
variable is coded as follow: Northern Lowlands: Ha Tay, Phu Tho and Nghe An. Northern 
Highlands: Lao Cai, Dien Bien and Lai Chau. Central Highlands: Dak Lak, Dak Nong, and 
Lam Dong. Southern Lowlands: Quang Nam, Khanh Hoa and Long An. (We use the term 
‘Central Highlands’ rather than ‘Southern Highlands’, because this is the standard name for 
the area in question.)    
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as early as the seventeenth century, Popkin, 1979, p. 167), whereas 
unused, fertile land continued to exist in the Mekong river area well 
into the twentieth century. This meant that in the South it was easier 
to move out of a village and start a new life elsewhere, and this in 
turn stimulated a more dynamic land market in the South. Conversely, 
a significant share of land (20–25 per cent) in pre-colonial villages in 
Northern and Central villages was communal land, periodically redis-
tributed by local authorities, whereas this system had a much smaller 
role in the South (Popkin, 1979, p. 173). Hence, the use of land real-
location by public authorities has a much longer history in the North 
than in the South. 

 These historical differences indicate that different experiences with 
Communist rule and collectivized agriculture may not only be a cause 
but also an effect of differences in land relations. Also, the fact that 
differences are rooted hundreds of years in the past suggest that they 
may be more persistent than if they had resulted only from different 
experiences in the more recent past. It underlines that a convergence 
of land transaction patterns between Northern and Southern Vietnam 
would be a truly historical development.  

  7.5�     Recent developments in land transactions 

  Table 7.1 , which we have discussed above, shows the results for all 
plots owned or operated by households, regardless of when they were 
acquired. Therefore, the table shows the  accumulated  effect of various 
modes of land acquisition over a period of 15 years – or in some cases 
more – since some plots, especially in the South, have been owned by 
households from before collectivization. To obtain a more accurate 
description of more recent development in the importance of various 
modes of transactions,  Table 7.2  presents results from both the 2004 
VHLSS and the 2008 VARHS. For each survey, we focus on households 
who acquired land during the two-year period prior to the year of the 
survey. We include households who initiated rentals during this period. 
The table presents results for the entire 2004–2008 panel as well as for 
each of the four areas defined by the north–south and highland–low-
land distinctions. Note, however, that the numbers of observations in 
some of the latter cases are quite small, implying that results should be 
interpreted with care.    

 The overall results indicate that the share of households acquiring land 
is largely stable over the period of study (in fact a small, statistically insig-
nificant, drop is recorded between the two surveys). The results, however, 
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on the relative importance of different modes of land acquisition are 
much more remarkable. Among households who acquired land, the share 
who acquired it from the state is much smaller during the period 2006–
2008 (14 per cent) than during 2002–2004 (40 per cent). In contrast, the 
relative importance of market transactions has increased. In the case of 
land purchases, the increase, from 15 to 19 per cent, is moderate and not 
statistically significant (t=1.25; p = 0.21 ). In the case of rentals, however, 
the increase is large, from 36 to 55 per cent, and statistically significant 
(t = 3.76; p = 0.00). The drop in the share of households acquiring land 
from the state may to some extent be a lifecycle effect: the state may 
give land primarily to young families, of which there are more in the 
2004 survey than in the 2008 one. However, the increased importance 
of markets is not likely to result from such effects; hence, while the 
state retains a significant role in land allocation, the market is gaining 
ground. 

 Looking at the data for the four geographical areas, it is striking, 
in the light of the discussion above, that market transactions  in 

 Table 7.2�     Recent land transactions, 2004 and 2008 (%)a 

Northern 
Lowlands

Northern 
Highlands

Southern 
Lowlands

Central 
Highlands

2004 2008 2004 2008 2004 2008 2004 2008 2004 2008

Share of 
households 
acquiring 
land in last 
two years 
before survey

15.4 13.5 17.2 12.1 16.9 29.6 7.1 9.5 21.4 20.8

 Share of whom acquired land from 
State 40.4 14.0 58.8 25.5 21.9 4.7 12.1 0.0 3.4 2.7
Inheritance 5.4 3.9 5.1 3.2 9.7 5.1 4.7 3.6 5.5 5.1
Purchase 14.5 19.3 5.1 6.2 2.9 0.0 8.6 3.8 47.9 65.5
Clearing 13.2 14.4 8.0 1.8 49.4 88.8 17.4 15.7 19.5 13.7
Rental 36.0 54.9 34.8 71.3 5.4 6.3 52.5 73.8 37.2 23.5
Exchange or 
other

3.9 4.9 3.4 6.7 16.6 2.5 4.7 3.1 2.5 3.3

Total 100.0 100.0 100.0 100.0 100.0 100.0 100 100 100.0 100.0
Observations 195 185 91 65 30 42 22 29 52 49

   Sources : Authors’ calculations based on VHLSS 2004 and VARHS 2008. 

   Notes: aThe unit of observation is households. The number of observations refers only to the 
households that acquired land in the last two years.    
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recent years  have in fact been as important in the Northern as in 
the Southern Lowlands. It is important to note, however, that the 
area referred to here as the ‘Southern Lowlands’ includes only one 
province in the populous Mekong river delta (Long An), and none 
from the South Eastern region. The group does include, on the other 
hand, two provinces from the region known as the South Central 
Coast, which did not belong to the historical area referred to above 
as the South (Cochinchina), but rather to central Vietnam (Annam). 
Also, the number of observations in the Southern Lowlands is quite 
small. Furthermore, when we focus on the highlands rather than the 
lowlands, we find that market transactions are much more important 
in the South (Central Highlands) than in the North.  6   It is particularly 
striking that rental markets play a much smaller role in the moun-
tainous north than in any other region. It is also interesting to note 
that the role of land clearing does not appear to be decreasing. In 
fact, in the Northern Highlands the share of households who recently 
cleared land was actually much higher in 2008 than in 2004. In the 
latter period, land clearing appears to have been the overwhelmingly 
dominant mode of accessing new land in this region. It is beyond 
the scope of this chapter to explore whether or not this develop-
ment should give rise to environmental concerns. It is fascinating to 
note, though, that the process of land clearing, which was essentially 
completed in the Northern Lowlands centuries ago, is still ongoing at 
full speed in the Highlands.  7   

  Table 7.3  presents results on the supply side of the land market. It 
shows the share of households who rented out or permanently disposed 
of land during the two-year period before the 2008 VARHS.  8   Furthermore, 
it shows the relative importance of various modes of disposing of land. 
The variable describing modes of disposing of land combines informa-
tion on  how  the land was handed over, and  who  it was handed over 
to. We distinguish between land handed over to the state or to rela-
tives by any means, land sold to private non-relatives, land exchanged 
for other land with private non-relatives, and land disposed of in other 
ways. These distinctions reflect the view that exchanges with private 
non-relatives are of special interest, because such transactions are the 
hallmarks of a modern market economy.  9      

 The first line of the table shows, as in  Tables 7.1  and  7.2 , that rental 
agreements are much less important in the Northern Highlands than in 
other regions. The second line shows that around 12 per cent of house-
holds permanently disposed of agricultural land, either voluntarily or 
involuntarily, during the two years before the survey. 
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 The next rows in the table show the relative importance of different 
modes of disposing of land. Note again, that the number of observa-
tions for certain geographical areas is quite low. The results show that 
the most important way of disposing of land is to hand it over to rela-
tives (most often children of the household head). The second most 
important mode of disposing of land, however, is to turn it over to the 
state; the state apparently plays a somewhat more important role as a 
receiver than as a donor/seller of land (compare with  Table 7.2 ). In about 
two-thirds of plots handed over to the state, households were expelled 
from the land; in most cases, some compensation was received, but the 
transaction was involuntary on the part of the household (see CIEM 
et al., 2009, and tables 3.9 and 3.10). 

 The table shows that land sales play a larger role in the South than 
in the North, both in the lowlands and the highlands. Hence, when 
we look at the supply side, there is not much evidence of North–South 
convergence in the importance of land sales markets.  

 Table 7.3     Land rented out or permanently disposed of 

All
Northern 
Lowlands

Northern 
Highlands

Southern 
Lowlands

Central 
Highlands

Share of households 
renting out landb

6.1 8.4 0.5 3.4 3.4

Share of households 
permanently 
disposing of land in 
last two years

11.7 12.4 7.6 9.2 14.3

 Shares of whom land turned over to 
State 29.8 34.4 57.8 33.2 7.9
Relatives 48.0 50.8 25.2 45.1 45.4
Sold to non-state, 
non-relatives

17.0 5.2 7.4 24.9 48.0

Exchanged for other 
plot, with non-state, 
non-relative

8.9 12.6 0.0 0.0 7.1

Other 0.9 1.1 9.5 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0
Observationsa 147 73 14 27 33

   Source : Authors’ calculations based on survey data. 

   Notes: a  The number of observations refers to the number of households who have 
permanently disposed of land.  
  b Only contracts initiated in past two years before survey included.    
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  7.6�     Land transactions, efficiency and equity 

 This section investigates the performance of different modes of land 
transactions in terms of their ability to generate efficiency and equity 
in land use. We investigate the propensity of each mode of transac-
tion to transfer land to households with a high ability to farm, with 
abundant labor resources, with small initial landholdings, and with 
low income. Our approach follows, in important respects, the meth-
odology used in Deininger and Jin (2008). However, we have added 
to their study in several ways. First, our results are based on data from 
2008, rather than 1998. This is significant in an economy developing 
as rapidly as that of Vietnam. Second, we explore non-market as well 
as market transactions, focus on land fragmentation, and define some 
variables differently. Also, Deininger and Jin estimate farmers’ agricul-
tural abilities by retrieving the household fixed effects from agricul-
tural production, whereas we proxy ability by the household head’s 
years of schooling. 

  Tables 7.4  and  7.5  show how a number of household characteristics 
vary between households, depending on which types of land transac-
tions they have participated in.  Table 7.4  focuses on modes of acquiring 
land and  Table 7.5  on modes of disposing of it. 

 Because there is a direct, almost mechanical, relationship between land 
transactions and household income (for example, a land sale generates 

 Table 7.4�     Household characteristics by mode of acquiring land 

HH acquired 
land from

Years of 
schooling, 
HH head

Land 
owned, 
sq. m.

Number 
of plots 
owned

HH 
members 

aged 
15–64

HH 
income, 

2006, 000 
VND 

HH 
connected 

with public 
official (per 

cent)a

State 6.9 5,932 5.3 3.2 26,055 38.0
Inheritance 6.4 6,979 4.4 3.1 30,872 37.2
Purchase 7.4 11,877 4.2 3.4 35,747 36.6
Clearing 5.3 14,232 4.8 3.4 25,697 28.0
Rental 7.7 6,831 4.4 3.4 30,764 40.4
Exchange 5.5 4,133 4.8 3.5 33,200 34.9
All 6.6 7,150 4.6 3.1 28,273 36.5

   Source:  Authors’ calculations based on survey data. 

   Notes: a A household is defined as ‘connected’ with a public official if a household member, 
friend or relative holds hold an ‘office or other trusted positions in the commune or higher 
levels of government’.    
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income), income for the year 2006 is used. While many of the results 
presented in these tables are interesting, care about how to interpret them 
is advisable, for several reasons: first, the analyses do not take regional 
differences into account. For example, the tables indicate that land sales 
typically take place between richer households with larger farms. This 
may simply be a result of the fact that land sales most often occur in 
the South, where households are on average richer and endowed with 
larger landholdings than those in the North. Second, results are some-
times affected by high outliers. Third, correlations between the different 
household characteristics are not taken into account. To deal with these 
issues, we turn to a multivariate, regression analysis of the relationship 
between modes of land transaction, equity and efficiency.  Tables 7.6  to 
7.9 present probit models for the probability that a household partici-
pated in each of a number of different types of land transactions. The 
independent variables include the variables analyzed in  Tables 7.4  and 
 7.5 , and a set of provincial dummies which take account of all differ-
ences between regions. To deal with outliers, we enter land owned, the 
number of working age household members, and household income in 
logarithms. As in  Tables 7.4  and  7.5 , income is lagged two years to take 
account of endogeneity.           

 Table 7.5     Household characteristics by mode of disposing of land 

Years of 
schooling, 
HH head

Land 
owned, 
sq. m.

Number 
of plots 
owned

HH 
members 

aged 
15–64

HH 
income, 

2006, 
000 VND

HH 
connected 

with 
public 
official 

(per cent)

HH rents out 
land

6.9 6,388 5.3 2.6 37,311 41.0

 HH has disposed of land in last two years to: 
State 6.2 12,901 5.2 3.5 34,152 23.0
Relatives 7.1 6,044 4.3 2.7 28,710 37.7
Sold to 

non-state, 
non-relatives

5.7 16,098 3.1 3.1 31,758 26.3

Exchanged with 
non-state, 
non-relatives

5.9 4,615 5.2 3.1 18,160 33.4

All 6.6 7,150 4.6 3.1 28,273 36.5

   Source : Authors’ calculations based on survey data.  
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 To deal with potential autocorrelation within communes, we use 
standard errors corrected for commune level clustering. Note that for 
land acquired, we focus on all plots currently owned or operated. For 
plots disposed of, however, we only have information relating to the 
two years prior to the survey. 

 To take account of the profound regional differences described above, 
separate regressions are estimated for each region.  10   We focus first on the 
role of the state, then on the role of markets. Looking at Columns 1 and 
4 in  Tables 7.6 – 7.9 , we see that in most cases neither acquiring land from 
the state nor losing land to it is significantly related to farm size; the 
only exception is the Northern Highlands, where large farms are more 
likely to lose land to the state. On the other hand, receiving land from 

 Table 7.6     �  Land transactions, multivariate analysis, Northern Lowlandsa 

 Dependent variable 

Acquired 
land 
from 
state

Bought 
land

Rents 
land

Disposed 
of land to 

state
Sold 
land

Rents out 
land

Probit Probit Probit Probit Probit Probit

Land owned, 
sq.m, log

−0.009 −0.022 −0.01 0.003 0.004*** 0.022

Number of plots 
owned

0.020*** 0.007 −0.006 −0.005* −0.001** 0.023***

Working age HH 
members, log

0.014 0.011 0.128** 0.018 0.004* −0.159***

Annual HH 
income, 2006, 
log

−0.003 0.041* −0.034 0.003 0.002** 0.088**

Years of 
schooling, HH 
head

0.000 0.002 0.018** −0.003 0.000 0.001

HH has 
connection 
with public 
official

−0.008 0.023 0.033 −0.027* 0.007

Observations 322 322 322 322 322 322

   Source : Authors’ calculations based on survey data. 

   Notes: a Province dummies are included in all regressions, results not reported. Marginal effects 
reported. The ‘HH has connections’ variable drops out of regression 5 because no households 
without connections sold land. Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    
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the state is correlated with owning a large number of plots, consistent 
with the view that state land allocation policies are the strongest force 
behind high levels of land fragmentation. 

 The number of working age household members has a significant 
positive effect on the probability of receiving land from the state only 
in the Central Highlands. The estimated coefficient is positive but 
insignificant in the two Northern regions, and essentially zero in the 
Southern Lowlands. Hence, the evidence suggests that administrative 
land allocation procedures have tended to allocate land to households 
with abundant labor resources, but only in some areas. Household labor 
power, on the other hand, has no effect on the probability of losing land 
to the state. Household income is not correlated with either receiving 
land from, or losing land to, the state. Hence, the estimates provide no 
evidence that administrative land allocations play a progressive role in 
terms of decreasing income inequality. Receiving land from the state is 
not correlated with the level of education of the household head in the 

 Table 7.7     Land transactions, multivariate analysis, Northern Highlandsa 

 Dependent variable 

Acquired 
land from 

state
Bought 

land
Rents
 land

Disposed 
of land to 

state
Rents out 

land

Probit Probit Probit Probit Probit

Land owned, 
sq.m., log

0.000 −0.032** 0.004 0.039*** 0.000

Number of plots 
owned

0.037*** −0.007 −0.020*** −0.006 0.003

Working age HH 
members, log

0.049 0.023 0.000 0.047 −0.029

Annual HH 
income, 2006, log

0.038 0.016 −0.079*** −0.022 0.055***

Years of 
schooling, HH 
head

0.013* 0.003 0.017** 0.006* 0.005

HH has 
connection with 
public official

−0.112** −0.002 0.047 0.059* 0.012

Observations 389 389 389 389 389

    Note: a Same as  Table 7.6 .    
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lowland regions. In the Northern Highlands, better educated household 
heads are more likely to receive land from the state, but in the Central 
Highlands the opposite is true. 

 In both lowland regions, households with connections to a public 
official are significantly less likely than other households to lose land to 
the state, consistent with results reported in Markussen and Tarp (2011). 
On the other hand, in the Northern Highlands, well-connected house-
holds are  more  likely than others to lose land to the state. The explana-
tion might be that in this region households in more isolated areas have 
little interaction with the state, and therefore neither develop connec-
tions with officials nor lose land to the state. We may conclude that 
in lowland regions political/bureaucratic connections work to protect 
households against land expropriation. 

 Table 7.8     Land transactions, multivariate analysis, Southern Lowlandsa 

 Dependent variable  

Acquired 
land 
from 
state

Bought 
land

Rents 
land

Disposed 
of land to 

state
Sold 
land

Rents out 
land

Probit Probit Probit Probit Probit Probit

Land owned, 
sq.m., log

−0.005 0.058*** 0.008 0.005 −0.001 −0.008

Number of 
plots owned

0.045** 0.017** −0.001 0.001 −0.004 0.002

Working age 
HH members, 
log

−0.026 0.012 0.002 −0.002 −0.039* −0.107**

Annual HH 
income, 2006, 
log

−0.006 0.009 −0.017 0.012 0.004 0.060**

Years of 
schooling, HH 
head

−0.004 0.017** 0.017*** −0.001 0.002 0.003

HH has 
connection 
with public 
official

0.002 −0.019 −0.049 −0.033* −0.022 −0.008

Observations 245 245 245 245 245 245

    Note:  a Same as  Table 7.6 .    
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 Now we turn to land sales markets. In the Northern Highlands, smaller 
farms are more likely than others to buy land. In contrast, in the Southern 
Lowlands it is the larger farms which tend to buy land. Then in the 
Northern Lowlands, larger farms are more likely than others to sell land. 
Hence, there is some evidence that land sales markets work to consoli-
date land holdings in the South, but not in the North, consistent with 
results in Markussen et al. (2012). This chapter also presents evidence 
that larger farms are more profitable than small farms when the much 
more intense use of labor on small farms is taken into account. Land 
concentration in the south may be interpreted as being partly moti-
vated by these efficiency advantages of larger farms. In the Northern 
Lowlands, rich households are both more likely to buy and to sell land 
than other households. It thus appears that in the Northern Lowlands, 
poorer households are to some extent excluded from land sales markets. 
However, these effects are not present in other regions; in the Southern 

  Table 7.9      Land transactions, multivariate analysis, Central Highlandsa 

 Dependent variable 

Acquired 
land from 

state
Bought 

land
Rents 
land

Sold 
land

Rents out 
land

Probit Probit Probit Probit Probit

Land owned, 
sq.m., log

−0.025 0.037 −0.01 0.000 0.012

Number of 
plots owned

0.031** 0.027 −0.032* −0.001 0.009**

Working age 
HH members, 
log

0.199*** −0.036 0.033 −0.001 −0.040*

Annual HH 
income, 2006, 
log

0.022 −0.009 −0.028 0.02 0.022**

Years of 
schooling, HH 
head

−0.019** 0.047*** 0.005 −0.003 0.006**

HH has 
connection with 
public official

0.131* −0.046 0.085 0.029 0.021

Observations 270 270 270 270 270

    Note: a Same as  Table 7.6 .    
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Lowlands, households with more working age members are less likely 
than others to sell land. However, in the Northern Lowlands the oppo-
site effect is found. Hence, land sales markets may contribute to allo-
cating land away from households with few labor resources, but this is 
only the case in the South. 

 Meanwhile, the household head’s duration of schooling is positively 
correlated with buying land. However, this effect is found only in the 
Southern regions. Hence, land markets allocate land to better educated 
households – but only in the South. Schooling apparently  has no effect 
on the probability of selling land. 

 Turning to land rental markets, the multivariate analysis provides a 
set of interesting results. Household income has a positive and signifi-
cant effect on the probability of renting land out in all regions, and a 
negative effect on the probability of renting land in, in three regions, 
although this effect is only significant in the Northern Highlands. This 
indicates that the function of the rental markets is to allocate land from 
rich to poor farmers. The number of plots owned has a negative effect 
on the probability of renting in, in all regions (statistically significant in 
Northern and Central Highlands), and a positive effect on renting out, 
in all regions (significant in Northern Lowlands and Central Highlands). 
This is consistent with the view that rental markets work to reduce land 
fragmentation, in the sense of moving plots from households owning 
many plots to households owning few. Furthermore, the number of 
working age household members has a positive and significant effect on 
renting in, in the Northern Lowlands and a positive effect on renting out 
in all regions (significant everywhere except the Northern Highlands). 
The implication is that rental markets move land from households with 
scarcity of labor to households with abundant labor resources. We also 
find that the household head’s years of schooling has a positive signifi-
cant effect on renting in for all regions except the Central Highlands. 
This may be interpreted as evidence that rental markets allocate land in 
favor of higher-ability farmers. The only evidence against this interpreta-
tion comes from the Central Highlands, where schooling has a positive 
effect on renting out. Participation in rental markets is not correlated 
with the amount of land owned. Hence, there is little evidence that 
rental markets operate to equalize operational holdings. Participation in 
rental markets is also not significantly correlated with connections to a 
public official.                     

 In sum, one of the most striking results emerging from the analysis 
of land transaction modes is the benign effects of land rental markets 
in terms of efficiency and equity. We find that rental markets transfer 
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land to high-ability households with low income and abundant labor 
resources. These findings are in line with those reported in Deininger 
and Jin (2008) for the 1998 VHLSS data. In contrast with the results in 
Deininger and Jin (2008) our results on land sales markets differ some-
what from those on rental markets. Sales markets tend to transfer land 
to well-educated households with abundant labor resources, but these 
effects are only found in the South. Sales markets do not transfer land 
from rich to poor, and in the Northern Lowlands poor households tend to 
be excluded from sales markets. In the Southern Lowlands, sales markets 
tend to increase land inequality, while the opposite effect is found in the 
Northern Highlands. There is some evidence that sales markets func-
tion to decrease land fragmentation; households typically sell the plots 
furthest away from the family home, whereas plots purchased are typi-
cally located close to the home. 

 Results on land given and taken by the state are mostly consistent 
with the view that administrative land allocation in Vietnam has been 
egalitarian and has taken variations in household size into account, as 
concluded in Ravallion and van de Walle (2004, 2008b). On the other 
hand, the view that state land allocation policies are in large measure 
responsible for the high degree of land fragmentation observed in 
Vietnam is also confirmed. There is no evidence that administrative 
land allocation has taken household endowments of human capital into 
account. 

 Ravallion and van de Walle (2008) argue that the massive-scale land 
allocation process that took place in the context of decollectivization is 
notable for the relatively small role played by nepotism and corruption 
at the local level. While we also conclude that state land allocation poli-
cies are mostly egalitarian, our results lead to a modification of these 
conclusions. We find that in lowland regions, households with informal 
connections to public officials are significantly less likely than others to 
have land taken away by the state, even when other household charac-
teristics are controlled for. Hence, the local political economy of land 
allocation might have become somewhat less benign, as compared to 
the situation during the highly unusual period of decollectivization in 
the early 1990s (see Markussen and Tarp, 2011).  

  7.7     Conclusions 

 The results presented in this chapter show that the cumulative effect 
of land sales and rental markets on land allocation in rural Vietnam 
remains fairly moderate. Most plots operated by households were 



Market and Non-Market Land Transactions 183

allocated by the state; most households have never participated in the 
land sales market; and the share of households participating in rental 
markets is not large. This is consistent with evidence from a number of 
other countries showing that even when they are legal, land markets 
tend to be thin. However, when we explore changes in land market 
activities between 2004 and 2008, interesting new evidence emerges, 
showing that in Vietnam some of these facts may be changing. Between 
2004 and 2008, the importance of the state as a source of land acquisi-
tion declined, while the importance of markets significantly increased. 
The state continues to play a large part, but the relative importance of 
markets is rising. One of the factors behind this development may be 
the 2003 Land Law, which streamlined land transaction processes. 

 This appears to be good news. We find that rental markets in particular 
have positive effects on equity as well as on efficiency. While administra-
tive land allocation in Vietnam has certainly contributed to a relatively 
egalitarian land distribution, our results clearly indicate that markets do 
better than the state at improving efficiency in land use. Not only do we 
find evidence that markets reduce land fragmentation, which to a large 
extent is brought about by state land allocation policies, but they also 
exhibit a tendency to allocate land to users with high levels of human 
capital. This tendency is generally absent from administrative state 
allocation procedures. While these results confirm the conventional 
economic theory that markets are the superior mechanism for efficient 
resource allocation, it is important to note that the benign effects of 
markets may well be conditional on the highly egalitarian, initial land 
distribution which resulted from the administrative land reforms; for 
example, Deininger et al. (2003) find much less benign effects of land 
markets in Nicaragua, where land is also much more unequally distrib-
uted than in Vietnam. 

 While generally confirming the view that the effects of land reform 
in Vietnam have been highly positive, we also point to some causes for 
concern: there is evidence that informal, political/bureaucratic connec-
tions may affect state land allocation activities; households with connec-
tions to public officials are less likely than other to have land taken 
away by the state, particularly in lowland areas; and whereas rental 
markets appear to have a number of benign effects, and activity levels in 
rental markets are increasing in most regions, in the poorest region, the 
mountainous Northwest, where improvements in land use efficiency are 
perhaps needed most, rental markets continue to play a minimal role 
and no increase in activity levels is recorded – instead, households rely 
more heavily than before on clearing new land. This calls for further 
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studies of barriers to land market development in remote regions domi-
nated by traditional forms of tenure.  
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    Notes 

  1  .   While land use rights can legally be bought and sold, a transfer does not 
imply that the time limit on use right is extended. If the original owner had 
10 years of use right remaining, so will the new owner. Land rental contracts 
cannot extend beyond the time limit on use right, but otherwise rental 
markets are relatively unfettered.  

  2  .   Compensation in case of recovery is regulated in §42 of the Land Law, which 
states that households should be compensated with new land with the 
same land use purpose. If such land is not available, households should be 
compensated with ‘the value of the land use rights at the time of recovery’ 
(Land Law, §42, cl. 2). In practice, however, determining this value is often 
controversial.  

  3  .   The implementation directive of the land law provides for potential realloca-
tion of land held by state farms or state forestry enterprises to poor members 
of ethnic minorities (Decision 198/2007/QD-TTg). However, this directive 
also does not authorize recovery of privately held land use rights for the 
purpose of redistribution to other farmers or to landless families.  

  4  .   The fact that more forest land than agricultural land is held by the state is of 
course common to most countries in the world.  

  5  .   See CIEM et al. (2009) for more background information and details. The 
sampled provinces are, by region: Red River Delta: Ha Tay. North East: Lao 
Cai and Phu Tho. North West: Lai Chau and Dien Bien. North Central Coast: 
Nghe Anh. South Central Coast: Quang Nam and Khanh Hoa. Central 
Highlands: Dak Lak, Dak Nong and Lam Dong. Mekong River Delta: Long 
An.  

  6  .   The high importance of land purchases in the Central Highlands is to a great 
extent driven by the immigration of ethnic Kinh from the North.  

  7  .   Some land in the Northern Lowlands has been reclaimed in modern times 
by draining wetlands. However, forest clearances seem to have played a very 
limited role for centuries (Popkin, 1979).  

  8  .   The 2004 VHLSS also contains a module on land disposed of. However, since 
question formulations are not directly comparable between the two surveys, 
we only present results for 2008.  
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  9  .   In the case of land  purchases –  see  Table 7.2  – the survey does not collect 
information about who the land was bought from, unless it was from the 
state.  

  10  .   Because only very few households sold land in the Northern Highlands, a 
regression for selling land could not be estimated in this region. For the same 
reasons, a regression for losing land to the state could not be estimated for 
the Central Highlands.  
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   8.1     Introduction 

 Historical circumstances and colonial policies in Uganda are well known 
to have created land tenure insecurity and other unintended conse-
quences, including establishment of the overlapping land ownership 
rights, conflicts on land, poor land management, and skewed land distri-
bution (Rugadya, 1999; Coldham, 2000; Deininger, 2003, 2005; Green, 
2006; Deininger and Ayalew, 2007; Ahene, 2009). Customary land is 
estimated to comprise at least 75 percent of land in Uganda (Busingye, 
2002) and was for a long time not legally recognized (Bosworth, 2003; 
Hunt, 2004). It was administered based on traditional institutional 
arrangements that discouraged the functioning of land rental and sales 
markets, while focusing on preserving the cultural identity of different 
lineage groups. 

 The search for a solution to challenges in the land sector has led to 
several land law reforms in the history of Uganda. For example, the 1995 
Uganda constitution emphasizes protection of the land rights of the poor, 
and the 1998 Land Act redefines and provides full protection of private 
land rights, including those of the underprivileged groups, women and 
children. It also aims at transforming the traditional land rights into a 
modern land tenure system that can cope with increasing population 
pressure and the need to ensure land tenure security, broad-based land 
access through better-functioning land markets, more sustainable land 
management, land use efficiency, and economic growth (Bosworth, 
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2003). While stronger land tenure security can enhance land access, 
investment in land, and land use productivity (Deininger and Ayalew, 
2007), it can also reduce poverty by securing land access for the poor 
who have limited access to other sources of livelihood (Deininger, 2003, 
2005; Finan et al., 2005). 

 Land tenure reforms can play an important role in stimulating land 
markets and thereby the labor supply in farm and off-farm activities 
(Deininger, 2005). Such reforms can also be a tool to break power traps 
(‘élite capture’) created by the minority powerful land-rich élites at the 
expense of the majority of land-poor households, who also tend to be 
vulnerable to shocks and more likely to lose their land through distress 
land sales (Deininger, 2005; Holden, 2009). Distress land sales may lead 
to land concentration in the hands of a few rich and inefficient owners 
who may have incentives to accumulate land but fewer incentives to 
utilize the land efficiently (Otsuka, 2007; Holden et al., 2008a). Skewed 
land distribution may therefore be associated with an inverse farm size–
land productivity relationship. Several studies have detected such an 
inverse relationship in Asian and African countries (Aryal and Holden 
in  ch. 3  (Nepal); Heltberg, 1998 (Pakistan); Lamb, 2003 (India); Barrett 
et al., 2010 (Madagascar); Carletto et al., 2011 (Uganda)). The inverse rela-
tionship has in many studies persisted after controlling for land quality 
(Barrett et al., 2010). Others have attributed the inverse relationship to 
pervasive market imperfections in land and labor markets (Heltberg, 
1998), and this has been used as a basis for arguing for redistributive 
land tenure reforms or land tenure reforms that enhance land market 
development that would be good for both efficiency and equity (Holden 
et al., 2008b). However, some more recent studies have failed to attribute 
all the inverse relationship to soil quality and market imperfections, and 
have blamed the remaining inverse relationship on errors in farm size 
measurement (Lamb, 2003; Barrett et al., 2010). However, Carletto et al. 
(2011) used cross-section data from Uganda with GPS-measured plot 
and farm sizes; they suggested that farmers tend to overestimate small 
plots and underestimate large ones, and measurement error could there-
fore rather reduce the inverse relationship than strengthen it. This is the 
opposite of what Lamb (2003) and Barrett et al. (2010) found. 

 We have used three years of household farm plot panel data from 
Uganda where most of the farm plots and farms were measured with 
GPS. This should allow us to control for measurement error and soil 
quality by combining household fixed effects and random effects, 
and thus give more robust tests of the existence of an inverse farm 
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size–productivity relationship which could be a sign of inefficient 
land use due to a skewed land distribution. We estimate this relation-
ship separately in the freehold,  mailo   1   and customary tenure systems. 
We expect the inverse relationship to be stronger in the mailo and 
customary systems, where there traditionally have been stronger 
restrictions on land transactions. However, the recent land tenure 
reforms strengthening tenure security and stimulating land sales and 
land rental markets may have reduced or eliminated the inverse rela-
tionship if better-functioning land markets have encouraged land 
transfers from the less efficient and able to the more skilled house-
holds. In particular, land rental markets may have provided an afford-
able means through which the land-poor can gain access to more land 
to promote productivity and welfare (Binswanger and Rosenzweig, 
1986; Deininger and Feder, 1998; de Janvry et al., 2001; Deininger 
and Mpuga, 2008; Holden et al., 2008b). 

 While land rental and the sales markets are reported to be wide-
spread and increasing in all regions of Uganda, the evidence shows 
that the land sales market did not lead to a more unequal land distri-
bution during the 1990s (Deininger and Mpuga, 2008); in actual fact 
it provided the poor with opportunities to generate starting capital for 
other investments. 

 We also use the household panel data from 2001, 2003 and 2005 to 
assess the relationship between poverty and access to land, the func-
tioning of land rental and sales markets in the different tenure systems 
and the extent to which an inverse relationship between farm size and 
land productivity still prevails in Uganda. Well-functioning land and 
labor markets should eliminate such an inverse relationship, and the 
relationship should  ceteris paribus  be less inverse where land markets 
function relatively better. 

 Our stochastic dominance analysis shows that household welfare 
measured through consumption expenditure is closely correlated with 
land access, because land still is such an important source of liveli-
hood. Furthermore, we find that land sales markets work most effi-
ciently in areas dominated by the freehold tenure system, while land 
rental and sales markets are least important as sources of land access 
in the mailo tenure system. Finally, we find a consistent strong inverse 
farm size–land productivity relationship in the freehold, mailo and 
customary tenure systems for which we had sufficient data, but the 
inverse relationship was less strong in the freehold system, consistent 
with the finding of better-functioning land markets there.  
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  8.2     A historical summary of land policy reforms 
in Uganda 

 This section presents the evolution of land tenure systems and land policy 
reforms that have been adopted in Uganda since 1900 to resolve histor-
ical land tenure problems. In pre-colonial Uganda, communities and 
individual households in various kingdoms and tribes possessed larger 
chunks of land. Kings, local chiefs, and clan heads were the custodians of 
land on behalf of their subjects and members of the lineage groups. 

  8.2.1     The colonial period (1900–1962) 

 Land legislation in Uganda started in 1900 with the signing of the 1900 
Buganda Agreement between the British Government and the Kingdom 
of Buganda, under which mailo land tenure was created in the Buganda 
region and parts of Bunyoro. Out of the estimated 19,600 square miles 
of total land in Buganda, 8958 square miles of mailo land were given to 
the Kabaka (king) of Buganda Kingdom, and his top chiefs and notables, 
to own it in perpetuity. The royal family of Buganda was granted 958 
square miles of land as private mailo,  2   while his 1000 top chiefs and 
notables shared a total of 8000 square miles, with each getting eight 
square miles of land on average (West, 1972; Brett, 1973). The rest  3   
(9000 square miles) of the uncultivated land was allocated to the protec-
torate as Crown land, to be administered by the colonial government. 
All the small landowners that had traditionally occupied these lands 
were declared tenants, were consequently unable to secure independent 
land rights, and were required to pay rent,  busulu , to their landlords, 
who possessed the certificate of land title. Although this helped to stim-
ulate surplus production from small farms and wage labor supply, the 
position of tenants was vulnerable and land tenure insecurity remained 
a serious concern of policymakers. 

 Under the 1900 Buganda Agreement, the colonial government created 
Freehold Land Tenure in the Western part (Ankole, Toro and Kigezi), 
parts of Buganda in the Central region, and Bugisu in the Eastern part 
of Uganda, following agreements between numerous kingdoms and the 
British government. Holders of freehold land included church mission-
aries and academic institutions; they now owned this type of land for 
an unlimited period of time, having sought land titles from the Crown 
or the Uganda Land Commission (ULC). 

 Leasehold Land Tenure was established in 1900 to allow holders of 
mailo and freehold land, including the Crown (ULC), to grant land 
ownership under a contract to another person for a specified period of 
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time and on certain conditions such as the payment of rent. The holders 
of land under lease were also entitled to a certificate of lease title. 

 In 1900, Customary Land Tenure included land that was held and 
regulated under the traditional systems as defined by custom, the geopo-
litical location and lineage groups. It still includes:

     (i)     communal customary tenure that is predominant in Northern and 
Eastern parts of Uganda and  

  (ii)     individual/family /clan customary tenure that exist in Central, 
Western, parts of the North and South Western Uganda (Busingye, 
2002).    

 Occupants of customary land  4   could be on freehold, mailo, leasehold 
or public  5   land. Customary rules imposed different restrictions on the 
right to sell or mortgage this type of land. Approval of clan chiefs, elders, 
community, lineage and family membership is mandatory regarding any 
land transaction, and this keeps land resources within communities. 

 The Crown Land Ordinance of 1903 declared holders of all the land 
held under the customary system, but outside the mailo area, to be 
tenants on the will of the Crown. The continued land ownership of 
customary land was regarded as unlawful and on request from the state; 
holders of this type of land would easily be evicted. The  Busulu  (annual 
dues) and  Envujo  (levy per acre) Law of 1928 defined the rights of orig-
inal occupants of customary land, who were being exploited by their 
landowners as a result of high economic gains from cotton production. 
The law put a limit on the rent tenants were to pay their landowners, 
and provided some protection against eviction without compensa-
tion for the land and improvements made on it. This, however, failed 
to resolve the challenges of the overlapping land rights. According to 
Deininger and Ayalew (2007) tenure insecurity on land continued to 
hamper investments and land market activity on tenanted land.  

  8.2.2     From independence (1962 to 1986) 

 The 1969 Public Land Act provided the customary tenants with more 
protection against evictions. Then the 1975 Land Reform Decree 
declared all land in Uganda to be public land, to be administered by 
the Uganda Land Commission. The decree abolished mailo and free-
hold land tenure, and converted land held under these two systems into 
government leases for a period of 99 years. Customary tenancy on mailo 
land was also converted into customary tenure on public land with a 
limited tenure security. Restrictions were imposed on the acquisition 
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and disposal of customary land. Holders of customary land were prohib-
ited from engaging in any land transfer, including land transfers into 
leasehold, without the consent of the ULC; if their occupation was to be 
terminated, they would be compensated. According to Deininger (2003), 
this attempt to nationalize land created unintended consequences such 
as land grabbing, unlawful evictions and resource dissipation, which 
reduced the level of investments on land, land transactions, access to 
credit, and increased the incidence of conflicts on land  

  8.2.3     Under the Museveni government (1986 to present) 

 The recent land reforms started with the promulgation of the 1995 Uganda 
constitution, which repealed the 1975 land reform decree that had been 
seen to be controversial, and declared all land in Uganda to belong to 
the citizens. The constitution reinstated the customary, mailo, freehold, 
and leasehold land tenure systems that had been in place during the 
colonial government, and made provisions aimed at strengthening land 
rights on customary land, especially the rights of the underprivileged 
groups, women and children. The Ugandan parliament enacted the 1998 
Land Act seeking to define and entrench full land ownership, rights and 
tenure security to all Ugandans, including those on customary land, and 
to increase land use efficiency and economic growth (Bosworth, 2003). 
The Land Act set out procedures under which holders of customary land 
could apply and acquire certificates of customary land ownership, using 
the decentralized institutions of land administration including: Parish 
Land Committees, office of the Land Recorder at the Sub-county level, 
District Land Boards, and Land Courts (Tribunals) that also work with 
the High Court to resolve land disputes. 

 The 1998 Land Act also enables lawful and  bona fide  occupants  6   of 
mailo, freehold, and public land (land that is mainly in urban areas and 
owned by the government) to apply and acquire certificates of occu-
pancy, on condition that they continue paying the landowner the annual 
nominal ground rent – but there was limited consensus on this provi-
sion, due to resistance by the existing landholders (Coldham, 2000). The 
Land Act also made provision on how the holders of customary land 
certificates, together with land leaseholders could apply and convert 
their certificates to freehold tenure using the office of Registrar of Titles. 
Individual freehold land tenure was adopted as a long-term system of 
land ownership, given its aptness in providing land holders with the 
most complete rights, and minimal restrictions on all modes of land 
transfer and access. 
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 Under the 1998 Land Act, holders of freehold land now have the 
freedom to use their land for any lawful purpose, including lease, sale, 
mortgage, and bequest. Holders of leases are also free to use their land 
in any lawful way, including sub-leasing, during the lease period of 49 
or 99 years. In the customary land system, the rights of land ownership, 
usufruct and bequest are considered to be secure, while the transfer of 
rights is primarily through inheritance. The holders of mailo land, on 
the other hand, still face the challenge of utilizing their land resource 
effectively without evicting and compensating the lawful and bona fide 
occupants that have statutory protection against such evictions as long 
as they continue paying rent of Ug. Shs 1000 (US$0.60) per year. The 
act further provides for the establishment of a land fund, to be used in 
resettling people that become landless as a result of government actions 
and natural disasters, but its implementation has been slow (Rugadya 
et al., 2008), probably due to the lack of resources and other administra-
tive challenges. A comprehensive Land Sector Strategic Plan (LSSP) and 
new National Land policy were put in place between 2004 and 2010 to 
further improve land access through the market and the efficiency of the 
land administration, by modernizing the infrastructure, the processing 
of land information  7   and permit system. 

 These recent land law reforms were expected to increase tenure secu-
rity, reduce inequality in landholding, increase land access through 
better-functioning land rental and sales markets, and enhance agricul-
tural productivity and welfare. However, the implementation of the 
new law still faces the challenges of limited social legitimacy, opposing 
cultural interests, and institutional design limitations (Hunt, 2004; 
Rugadya et al., 2004). The Land Amendment Law was passed in 2009 
to resolve cultural dissent and ethnic demands, especially in Buganda 
region (Green, 2006), to improve the implementation of the Land Law, 
and to stop evictions of tenants from registered land except on order of 
eviction from a court of law.   

  8.3     Theoretical framework 

 Land is one of the most important assets of rural households in Uganda 
and a primary basis for their livelihoods. The high transaction costs of 
labor supervision tend to reduce productivity on large farms, which rely 
more on hired labor than is the case on small and owner-operated farms 
that are very productive (Deininger, 2003). On the other hand, small 
farms tend to face more significant credit constraints than is the case on 
large farms, and this may explain higher productivity on large farms in 
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areas with developed credit markets. To the extent, therefore, that land 
reforms become effective in improving tenure security and enhance 
access to additional land through better-functioning land markets, land-
poor but otherwise resource-rich households can more easily move up 
the agricultural ladder to land ownership, access to credit, and higher 
productivity. In other words, land markets create a selection effect by 
attracting more efficient producers on the demand side. Evidence of 
such a selection effect should thus show up in form of higher marginal 
returns to land for tenants and buyers of land than for the average house-
hold inheriting land. On the other hand, if those who are able to buy 
land are not doing it for productive purposes, this type of productivity 
effect may not be seen, and land markets are not efficiency-enhancing. 

 We assume that households maximize their utility subject to a set of 
constraints where access to land from different sources is part of this 
constraint set. Households will attempt to get access to additional land 
when the benefits of doing so are expected to be higher than the costs. It 
is mainly through the market that households can adjust their farm size 
in the short run, while access to land through inheritance can be influ-
enced to a small extent. And while the size of inherited land of individual 
households changes less frequently, household size and composition 
changes over time such that the amount of inherited land per adult-
equivalent also changes over time. Cash and liquidity constraints may 
prevent households from accessing additional land through the market, 
and their labor endowment limits their ability to utilize the land. 

 We assumed that the households that are able to access land through 
the market have additional non-land resources and are therefore more 
able to improve their welfare through such land access. Based on this, 
we tested the following hypotheses:

   H1 :  There is a positive correlation between household welfare levels 
and access to land through inheritance and through the market. 

  H2 :  There is an inverse farm size–land productivity relationship that 
is stronger in the customary and mailo tenure systems than in 
the freehold tenure system.    

  8.4     Data and variable generation 

 This study utilizes a three-period household panel dataset collected in 
2001, 2003, and 2005 by two research projects. The first survey was 
conducted in 2001 by the International Food Policy Research Institute 
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(IFPRI), and covered two-thirds of the country, including Southwest, 
Central, and Eastern and some areas in Northern Uganda. A stratified 
sampling procedure was employed based on a classification of Uganda’s 
territory according to the agricultural potential, market access and popu-
lation density. A total of 450 households in 107 communities were inter-
viewed in 2001. The subsequent two surveys were conducted in 2003 and 
2005 as part of the Research on Poverty, Environment, and Agricultural 
Technologies (REPEAT) project, conducted by the Foundation for 
Advanced Studies on International Development (FASID). 

 In these surveys, three districts that were part of the earlier IFPRI study 
areas were dropped due to insecurity in the North and Northeastern 
parts of Uganda. Instead, 94 out of 107 communities that had previ-
ously been covered by the IFPRI survey in 2001 were selected. Only 333 
households, out of the 450 in the baseline survey of 2001 were included 
in the 2003 REPEAT survey due to the change in the sampling frame 
in 2003. In addition, out of the 333 sample of households, 20 dropped 
out for various reasons in the 2005 survey, while four more households 
with outliers and conflicting values of land access were also dropped 
from data analysis. This study is therefore based on balanced panel data 
of 309 households. Data analysis was conducted on 927 observations 
from 26 districts that include: Mubende, Luwero, Nakasongola, Masaka, 
Mukono, Kayunga, Rakai and Mpigi in the Central region; Sironko, 
Tororo, Bugiri, Iganga, Mayuge, Jinja, Kamuli, Pallisa, Mbale, Busia and 
Kumi in the Eastern region; and Mbarara, Kabale, Kisoro, Kabarole, 
Kasese, Bushenyi and Rukungiri in the Western region of Uganda. 

 We computed expenditure per adult-equivalent as measures of house-
hold poverty levels. Distinctively, household total consumption expend-
iture was constructed from cash expenditure for consumption and value 
of consumption of home-produced goods. This measure of household 
poverty level was adjusted to 2005 prices. Problems with the household 
income data, especially in the initial period of 2001, compelled us to use 
the more reliable consumption expenditure data for the estimation of 
marginal returns to land access. 

 Land access includes land endowments in acres that farm households 
own or operate in their production process. Plot sizes were measured by 
GPS for most plots in the sample. Only for the more remote plots did we 
rely on farmers’ own estimates of plot sizes. Land that farm households 
operate may include land that is accessed through inheritance and market 
modes of land access including purchases, renting-in and borrowing. 
Land acquired through the market is a limited dependent variable (LDV) 
while land owned and lands operated are continuous variables.  
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  8.5     Econometric model estimation 

 Panel Tobit models with household random effects were used to assess 
the factors correlated with access to land through the land sales market, 
the land rental market and inheritance. Initial participation in each of the 
markets and initial inherited land were included as additional controls for 
unobservable household and farm characteristics that were time-invariant. 
Model results without these additional controls are shown in Table 8.1. 

 Models with household fixed effects and random effects were alter-
natively used on the three rounds of household panel data to test for 
an inverse farm size–productivity relationship. Household fixed effects 
should control for unobservable soil quality that could be correlated 
with farm size (small farms having better land quality) (Walker and Ryan, 
1990; Binswanger et al., 1995; Benjamin, 1995; Bhalla and Roy, 1998; 
Heltberg, 1998; Lamb, 2003; Barrett et al., 2010). Barrett et al. (ibid.) 
were unable to explain all of the inverse relationship with market imper-
fections and soil quality variation (using soil quality measurements). But 
even soil quality measurements are subject to measurement error, and 
similarly farm sizes. Measurement errors could therefore be an addi-
tional reason for the inverse relationship. Lamb (2003) used household 
random effects and fixed effects to indirectly assess the extent of meas-
urement error. We have used GPS recorded plot and farm sizes which 
should be less subject to measurement error than self-reported farm 
sizes. While household fixed effects should control for unobservable soil 
quality and should therefore eliminate an inverse relationship caused 
by soil quality being higher on small farms, Lamb (2003) found that 
fixed-effects models could become both inconsistent and more biased 
due to measurement error. Carletto et al. (2011) used cross-section data 
from Uganda with GPS-measured plot and farm sizes; interestingly, they 
suggested that if farmers tend to overestimate small plots and underes-
timate large plots, measurement error could reduce the inverse correla-
tion rather than strengthen it, which is the opposite of the effects found 
by Lamb (2003) and Barrett et al. (2010). By combining fixed-effects 
and random-effects models with more reliable measures of farm sizes we 
believe we have gone a long way in controlling for unobservable land 
quality and measurement error.  

  8.6     Descriptive statistics 

  Tables 8.2  and  8.3  provide descriptive statistics for key variables on land 
access and poverty indicators across rural households.       
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 There can be limitations of research instruments that depend on recall 
information over a long period. Besides, enumerators may fail to effec-
tively probe all information from the households during data collection. 
This creates significant data limitations in form of hidden and undisclosed 
information. It is widely agreed that consumption is a better measure of life-
time welfare than is current income (Deaton, 1997). Thus, the welfare esti-
mates of land access in this study rely on the more plausible consumption 
expenditure per adult-equivalent as the measure of household welfare. 

 The first-order stochastic dominance analysis (FOSDA), that is cumu-
lative density functions (CDFs), was conducted to assess the statistical 
differences in the distribution of land endowment across households 
with varying levels of welfare. Graphically, the curve for the CDF of a 
dominated quartile will be to the left of the CDF for the dominating 
alternative quartile. This implies that a dominating quartile has a lower 

 Table 8.2       Household land access, land market participation and poverty 
 indicators by yeara 

Variables N Mean

Land owned (acres) 309  6.33 
 (0.25) 

Land purchased (acres) 269  3.58 
 (0.23) 

Land rented-in (acres) 118  0.67 
 (0.06) 

Land inherited (acres) 256  2.84 
 (0.16) 

 Households with land under 
 freehold tenure system 

200  0.57 
 (0.02) 

 Households with land under 
 leasehold tenure system 

23  0.33 
 (0.06) 

 Households with land under 
 mailo tenure system 

97  0.58 
 (0.03) 

 Households with land under 
 customary tenure system 

235  0.56 
 (0.02) 

Distance in miles to primary market 309  2.97 
 (0.06) 

Real household expenditure/10,000 
(Ug. Shs)

309  220.18 
 (7.51) 

  Source: REPEAT survey data.

  Note: a Standard errors are in parentheses.  
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 Figure 8.1        First-order stochastic dominance graph comparing land owned and 
welfare levels (quartiles) in terms of household expenditure per adult-equivalent, 
2001–2005  
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 Figure 8.2        First-order stochastic dominance graph comparing land operated and 
welfare levels (quartiles) in terms of household expenditure per adult-equivalent, 
2001–2005  
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cumulative density than a dominated alternative.  Figures 8.1  and  8.2  
show results of the FOSDA for land owned and land operated per adult-
equivalent. Notice that households in the poorest two quartiles (quar-
tile 1 and 2) are dominated by households in quartiles 3 and 4. The land 
distribution of households in quartile 4 clearly dominates all other land 
endowment (owned and operated) distributions in quartiles 1 to 3. Thus, 
land owned and land operated are statistically highest for households in 
quartile 4, followed by households in quartile 3, lower for households in 
quartile 2 and lowest for households in quartile 1.        

  8.7     Results and discussion 

  8.7.1     Land market participation 

  Table 8.3  presents the results for models assessing the factors that are 
associated with access to land through the land sales market, the land 
rental market, and inheritance, while controlling for unobservable 
household and farm characteristics with the initial year-dependent 
variable status. We see a strong negative correlation between the 
amount of inherited land and the amounts of purchased and rented-in 
land. This shows that it is the land-poor, who have inherited little 
land, who access land through these markets. It is particularly live-
stock-poor (significant at 1 percent level) and labor-rich households, 
with more female labor (significant at 1 percent level) but also more 
male labor (significant at 10 percent level), who access additional land 
through the land rental market. Land purchases were higher for house-
hold heads with less education and more livestock (significant at the 
5 and 10 percent levels). Land inheritance was higher for male-headed 
households (significant at the 10 percent level) and household heads 
with more education (5 percent level of significance), and was nega-
tively associated with male labor in the household (5 percent level of 
significance). 

 To assess the effect of the tenure system on mode of land access, three 
dummy variables were included, for the leasehold, mailo and customary 
systems, using the freehold system as the benchmark. As one might 
expect, access to land through the sales market was significantly higher 
for the benchmark freehold system than for the three other systems. 
The differences were significant at 5 percent (leasehold system) and 
1 percent levels (mailo and customary systems). Even access to land 
through inheritance was significant lower in mailo land than in the 
other tenure regimes.  
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  8.7.2     The farm size–land productivity relationship 

  Figure 8.3  shows a scatter plot and lowess regression of the relation-
ship between log of farm size and log of land productivity. The inverse 
relationship is evident.  Table 8.4  presents the results from regression 
models with household fixed effects and household random effects 
separately for the freehold, mailo and customary tenure systems. We 
see that the coefficients in the random-effects models are slightly lower 
than in the fixed-effects models, but all are negative and highly signifi-
cant. The fixed-effects models may do a better job in controlling for 
unobserved time-invariant farm characteristics such as land quality. We 
cannot rule out that the fixed-effects models also are biased due to meas-
urement error (Lamb, 2003) but the dominant use of GPS measurement 
of plots should limit such bias, and the study by Carletto et al. (2011) 
in Uganda indicated that measurement error led to a downward rather 
than an upward bias in the inverse relationship. As a further sensitivity 
analysis of this we reran the models by adding observable time-varying 

 Figure 8.3      Scatterplot and nonparametric regression between log of total value 
of crop production per acre operated farm size (Ug. shs) and log of farm size (area 
under crops) in acres 

 Notes: a  Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1. The leasehold land 
tenure system was not modeled due to fewer observations (only 23) in the data.  
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household characteristics, and also combined this with village fixed-
effects in the random-effects models. The specific farm size coefficients 
for these additional models are presented in  Table 8.5 . We see that the 
addition of these variables led to an increase rather than a reduction 
in the inverse relationship. This seems like convincing evidence of an 
inverse farm size–land productivity relationship in these three tenure 
systems in Uganda.       

 We see that the inverse relationship was less negative in the freehold 
system than in the mailo and customary systems; we cannot therefore 
reject Hypothesis 2 . The difference may be due to the better-functioning 
land market in the freehold system than in the mailo and customary 
systems. The inverse relationship seemed also to be stronger in the mailo 
than in the customary system, because the coefficients were larger in 
all model specifications although the coefficients were not significantly 
different.        

  8.8     Conclusion 

 The existing land tenure systems in Uganda are influenced by cultural 
norms as well as by its colonial history. The most recent tenure reforms 
have aimed to strengthen tenure security and land market develop-
ment even in the customary and mailo tenure systems. Our stochastic 
dominance analysis shows that land access is closely correlated with the 
consumption welfare of rural households in Uganda, demonstrating 
the high dependence on land and agriculture as a source of livelihood. 
Land-poor and labor-rich households were more likely to have accessed 
land through the land markets; livestock-poor and labor-rich house-
holds were more likely to access land through the land rental market, 
while livestock-rich and less educated households accessed more land 
through the land sales market. Land markets as a source of land access 
were significantly more important in the freehold and leasehold tenure 
systems than in the mailo and customary tenure systems, where land 
sales and rental markets were apparently less well developed, even 
though the recent land tenure reforms also promoted land markets in 
these systems. 

 Finally, we found robust evidence of an inverse farm size–land produc-
tivity relationship in the freehold, mailo and customary systems. The 
relationship was less inverse in the freehold system, consistent with the 
evidence of better-functioning land markets there.       
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   Notes 

  1  .   For more information, see Section 8.2.1.  
  2  .   The Kabaka (King) of Buganda kingdom was given 350 square miles of private 

mailo land.  
  3  .   This land was later surveyed and found to be less than previously estimated; 

the size of Crown land was reduced to 8307 square miles (West, 1972; Green, 
2006).  

  4  .   The term  Kibanja  represents occupants ( Bibanja  holders) on land under 
customary tenure. Under the 1998 Land Act, the statutory Bibanja holders 
are guaranteed protection against any eviction without compensation, and 
can also purchase the stake of the registered landowner to become a mailo or 
freehold land title holder.  

  5  .   Public land included land that was not owned in either freehold or mailo 
tenure and out of which public leasehold and freeholds would be granted by 
the ULC.  

  6  .   A lawful occupant refers to customary tenants and any other person that 
had peacefully entered the land (mailo, freehold or public land) with the 
consent of the owner, while the bona fide occupant includes households 
that had been in unfavorable possession of the land, including those that 
were resettled on government land, at least 12 years before the 1995 Uganda 
Constitution came into force (Coldham, 2000).  

  7  .   Inadequate information about the land regulations and inefficient delivery 
of services provided by the land sector in Uganda may discourage land trans-
actions and make land transfers risky and prone to opportunistic tendencies 
that further increase the transaction costs of engaging in land market activity 
(Ahene, 2009).  
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 From Deforestation to 
Reforestation: The Evolution of 
Community Forest Management 
in the Dang District of Nepal   
    Narayan   Raj Poudel ,  Nobuhiko   Fuwa  and  Keijiro   Otsuka    

   9.1     Introduction 

 Massive deforestation and degradation of forest conditions have been 
taking place in developing countries for several decades.  1   Since the 
capacity of governments to protect and manage forests are limited, and 
the incentives to do so are even more so, state-owned forests tend to 
become severely degraded (Somanathan, 1991; Ostrom, 1990; Jodha, 
2001). An alternative system is community management even though 
the forest may be owned by the state, as in the case of Nepal. Since the 
protection of forests is often costly, however, socially excessive extrac-
tion of resources, or the ‘free rider’ problem, may arise under commu-
nity management, which may lead to ‘the tragedy of the commons’, 
as described by Hardin (1968). Such a bleak scenario, however, is not 
inevitable. In particular, if secure property rights on forests are provided 
to the community, it may then have incentives to protect and manage 
forests effectively. 

 Indeed, there is accumulated evidence that community management, 
as opposed to public or private management, may be an effective system 
for managing the commons, even though the question of the conditions 
under which it works has been debated in the literature (Baland et al., 
2010; Edmonds, 2002). Hayami (1997) argues that community manage-
ment of common pool resources, including communal irrigation and 
forests, is efficient in traditional communities where everybody knows 
everybody else, so that mutual trust – and  swift and certain feedback 
loops – can serve as effective enforcement mechanisms. In fact, many 
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studies reveal that community management is a viable and effective 
institutional arrangement to attain the efficient use of natural resources 
as long as the user rights are granted to the community (Ostrom, 1990; 
Bromley, 1992; Baland and Platteau, 1996). In their study on the effi-
ciency of timber forest management under community and private 
forestry in Nepal, Sakurai et al. (2004) found that community manage-
ment was more efficient than private management in protecting the 
forest resources, since the cost of protection can be saved by the commu-
nity mechanism of enforcing agreements, as argued by Hayami.  2   

 There is widespread agreement among researchers that the commu-
nity management system is successful in the management of non-
timber forests in the hill regions of Nepal (Gilmour and Fisher, 1991; 
Tachibana et al., 2001). However, there is no consensus on the success 
of community forestry in the Tarai region of Nepal, where the major 
tree resource is timber. Some researchers argue that forest characteris-
tics such as the production of high-value timber trees and the socio-
economic context of the Tarai region, plus good access to roads and 
markets and high population pressure, are the main factors causing the 
mismanagement of forests by community forest user groups (Gautam 
et al., 2004). Existing studies, however, can be criticized for method-
ological flaws such as lack of rigorous econometric analysis, lack of 
ground-level data, and choice of endogenous management regime in 
explaining the forest conditions. Furthermore, the determinants of 
forest management under the community management regime have 
seldom been analyzed.  3   Another point worth mentioning is that the 
literature is relatively weak in the analysis of reforestation, as distinct 
from that of deforestation and degradation. This is a serious omission, 
since how to reforest is becoming a critical issue given the degradation 
of so many forest areas in developing countries. 

 This study focuses on three issues. First, it explores the determinants of 
deforestation, as well as forest degradation, in the past in Tarai. Second, 
it explores the determinants of forest management intensity at present. 
Third, it attempts to assess the effect of handing over forest use rights to 
the community on forest conditions by comparing the determinants of 
deforestation, which took place before the handover, and forest manage-
ment after the handover. Our basic hypothesis is that before the forest 
use rights were handed over to the community, forest land was basi-
cally open access, so that the larger the demand for forest resources, the 
greater the extent of deforestation and forest degradation. More specifi-
cally, because of the population pressure, the large demand for grazing 
land and firewood resulted in deforestation, whereas favorable access to 
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markets led to the felling of large timber trees for sale, which leads to 
forest degradation. However, the regeneration of new trees has also been 
taking place recently in forests near market towns. We also postulate 
the hypothesis that once the forest use rights have been handed over, 
the larger the demand for forest resources, the greater the incentives to 
undertake silvicultural operations, thereby leading to the swifter reha-
bilitation of forest conditions. In addressing the above issues, this study 
tries to avoid some of the methodological shortcomings of the existing 
studies by considering wider explanatory variables such as demographic 
(population pressure), biophysical (soil type and slope of the forest), 
accessibility (distance to market and distance from village) and socio-
cultural (cast composition) factors. Since we use cross-section data, 
our analysis has limitations in exploring the determinants of dynamic 
changes in forest conditions. 

 This chapter is structured as follows.  Section 9.2  briefly discusses how 
the deforestation and forest degradation in Nepal are related to Nepal’s 
forest policy.  Section 9.3  presents information about sample forests and 
their user groups, while  Section 9.4  postulates the hypotheses guiding 
this study and presents the estimation strategy.  Section 9.5  examines the 
estimation results. Finally  Section 9.6  concludes the chapter.  

  9.2�     An overview of forest policy in Nepal 

 People in Nepal are heavily dependent on forest products such as fire-
wood, fodder, timber and leaf litter for their survival. However, for 
the last few decades, forest resources in Nepal, especially in the Tarai 
region, have been facing the problem of unsustainable exploitation. The 
Nepalese government implemented a resettlement program from 1950 
to 1980 by converting the forest into agricultural land in the Tarai region 
(Regmi, 1994). After the eradication of malaria in the 1960s, migration 
from the hills to Tarai was accelerated due to better employment oppor-
tunities and the availability of cultivable forestlands in the lowlands 
(Gautam et al., 2004). Therefore, since the 1950s the Tarai region has 
faced increasing population pressure, leading to massive deforestation 
as well as the degradation of forests. 

 Tarai forests are dominated by high-valued timber trees such as sal 
( Shorea robusta ), which is valuable for timber. An important trait of the 
sal tree is its ability to regenerate after harvesting; unless sal trees are 
repeatedly felled and the ground is  wrecked by overgrazing, regenera-
tion usually takes place. 
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 There were three landmark policy regimes in Nepal regarding the 
ownership and management of forests, namely the private regime until 
1957, the nationalization regime between 1957 and the 1970s, and 
the decentralization regime after the late 1970s (Hobley, 1996). Since 
the population was small and forest resources were abundant, earlier 
governments had encouraged people to convert forestland into agricul-
tural land to increase tax revenue (Mahat et al., 1986). This was the 
case during, for instance, the Rana dynasty period (1846–1950); many 
forestlands, as well as agricultural lands developed by clearing forest 
land, were distributed to Rana family members and other influential 
people as birta  4   tenure by 1950 (Joshi, 1993), thereby creating an exten-
sive landlord system. In practice, however, some forests were managed 
informally by community members. 

 The ownership of forestland was shifted from individuals or communi-
ties to the government after the promulgation of the Forest Nationalization 
Act in 1957. This immediately led to rapid deforestation, because the act 
destroyed the incentives for local people to manage the forests (Hobley, 
1985). As the pace of deforestation became faster, it became clear that 
the government had to consider changing the policy quickly to protect 
the forest from severe deforestation and forest degradation. And then, 
although the government policy did not actually change, a sponta-
neous and participatory approach to forest management by local people 
dependent on forest resources started to evolve in the 1970s. 

 Eventually, in the late 1970s, the government fully realized that it 
could not arrest deforestation and forest degradation, and official 
efforts to engage the local people in forest protection and management 
were started. Following the recommendations of the Ninth Forestry 
Conference that had been held back in 1974, the government of Nepal 
drafted a national forestry plan to combat the severe deforestation and 
forest degradation. For the first time, the plan officially recognized the 
role of local people in forest management activities (Pokharel, 1997). 
In response, the government enacted Panchayat Forest Rules and 
Panchayat-Protected Forest Rules in 1978, which allowed the locally 
elected body, the village Panchayat, to manage the degraded forestland. 
The Decentralization Act in 1982 introduced the concept of the user 
group, and promoted it as an effective means to combat the deteriora-
tion of the stock of forest resources. 

 Another landmark development in community forestry was the 
preparation of the 25-year master plan in 1988, which emphasized the 
importance of forest user group management provisions, revitalizing 
the age-old indigenous practices of forest resource management. 
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 In response to the master plan, in 1993 the Forest Act was passed, for 
the proper management of community forests. It specifies the number of 
provisions of community forests and the procedure for the formation of 
community forest user groups (CFUGs). Community forestry was given 
high priority, and CFUGs were identified as self-governed autonomous 
entities (Gautam et al., 2004). A revision of the Forest Act in 1999 devised 
the provision of investing 25 per cent of forest income for forest develop-
ment; it also specified the control mechanism for the CFUG members. 
A second amendment of the community forest development guidelines 
(2005) focused more on the rights of poor people, and specifies the detailed 
role of forest stakeholders such as foresters, CFUGs and NGOs/INGOs. 

 The handover of forest use rights from government to local community 
begins with a discussion between the local forest users and the local forest 
officers. A general assembly meeting must be held wherein the Forest User 
Group Committee (FUGC) members and its president must be elected by 
all the community members. Foresters help them prepare a constitution 
and an Operational Plan of Forest Management. Then the CFUG submits 
these documents to the District Forest Office for the handover; if all the 
requirements are fulfilled, the District Forest Office hands over the forest 
use rights to the CFUG. State control of forest management remains in 
place, as there are many restrictions on the management, including the 
prohibition of the excessive harvesting of forest products. 

 As a result, community forest management by CFUGs has become 
a widespread practice in Nepal. By 2009, about one-third of the total 
population of Nepal were participating in the community forestry 
programs, and about a million hectares of forest (one fourth of the total) 
had been handed over (Ojha et al., 2009). It is widely recognized that 
the community forestry regime is successful in Nepal. However, evidence 
from existing studies shows that there are wide variations in the success 
of community forestry between the hill region and the Tarai region of 
the country. About 90 per cent of all user groups and 83 per cent of all 
areas under community forestry are located in the hill region, and only 
10 per cent of all user groups and 17 per cent of areas under community 
forestry are located in the Tarai region (Hobley, 1996). There is deep 
controversy regarding the success of community forestry in the Tarai 
region, which needs to be settled by careful empirical studies.  

  9.3�     Characteristics of sample forests and user groups 

 We conducted a case study of community timber forest management in 
the Dang district, which is situated in the south-western part of Nepal.  5   
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It lies in the Rapti zone of the Western Development Region, and the 
area of the district is nearly 300,000 ha. The elevation of the district 
ranges from 213 meters (Sishniya Village Development Committee 
 (VDC)) to 2058 metres (Hansipur VDC) above sea level. The Dang 
district is divided by Churia Hills into two valleys and their peripheral 
areas; the Dang Valley lies towards the northern side of the mid-Churia 
Hills, which is also called inner Tarai, while the Deukhari Valley is 
situated in the southern part of mid-Churia Hills and extends to the 
south. The district headquarters is located in the Dang Valley, which is 
more developed than the Deukhari Valley. In the northern part of the 
district, the Mahabharat Range extends from east to west. The district 
has a subtropical monsoon climate in the valleys and the Churia Hills, 
and a temperate climate in the Mahabharat Range. Loam and clay soils 
can be found in the valleys, whereas rock, slate and mixed soils are 
found in the hill area. The former is considered to be more favorable 
for tree growth than the latter. Sal is the main tree species in the forests 
in the Churia Hills and the valleys; other main tree species in the 
forests are asna ( Terminalia tomentosa ), sissoo ( Dalbergia sissoo ), khair 
( acacia catechu ) and jamun ( Syzigium cumini ). Meanwhile, important 
species found in the Mahabharat Range include salla ( Pinus roxburghii ) 
and tooni ( Toona ciliata ). The basic characteristics of this district are 
summarized in  Table 9.1 .    

 The Dang district is recognized as a pioneer district in initiating 
community forestry in the Tarai region of Nepal. In this district, commu-
nities have resumed timber forest management informally since around 

 Table 9.1     Basic characteristics of the Dang district 

Total population (2000 census) 462,380

Total number of households   82,495
Total area of district (ha) 295,500
Total forest area (ha) 192,155
Community forest area (ha)   95,226
Number of community forests        447
No. of households involved in community 

forestrya
  88,076

Average forest area per community user 
group (ha)

  213.0

Average forest area per household (ha) 1.08
Average no. of households per user group        197

   Source : DFO monitoring report, 2008. 

   Note: aSome households are involved in the management of more than two forests.    
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1980 (Sakurai et al., 2004). Since the inception of the scheme, 95,226 
hectares of national forest area have been handed over to 447 CFUGs 
(DFO Dang monitoring report, 2008). 

 Of the 447 community forests which have been handed over and 
registered in the district forest office, we have excluded the planted 
community forests whose management is qualitatively different from 
the sal-based community forests. Also, the forests handed over later 
than 2005 have been excluded as they are too new for an assess-
ment to be made of the impact of the handover. Then 200 commu-
nity forests were randomly selected. Community forest and CFUG 
data were collected from both primary and secondary sources. The 
secondary sources are the constitutions  6   and operation plans  7   of 
the CFUGs, which they have to submit to the district forest office. 
The forest inventory data was  collected by the community people with 
the help of technicians using a standard forestry approach: first, they 
divide the forest into different blocks on the basis of the forest condi-
tions, species, and natural borders; then they sub-divide the block into 
smaller parcels depending on the forest conditions; they select sample 
plots of different sizes from the sub-blocks, depending on the condi-
tions of the forest and size of the sub-block; and finally they count the 
number of trees of different sizes and calculate the number of trees 
per hectare. In addition to these forest inventory data, other informa-
tion about silvicultural activities (such as pruning, thinning, weeding 
and singling) was collected by our own survey, in which CFUGs were 
requested to fill out a questionnaire. 

  Table 9.2  provides the indicators of forest conditions and manage-
ment. For expository purposes, we have divided the samples into 
‘nearby’ and ‘remote’ relating to the nearest market town, and ‘high’ 
and ‘low’ household density (the number of households per hectare of 
community forestland area), with the division at the mean, because we 
consider that market access and population density are two of the most 
important variables explaining the extent of forest management.  8   Since 
some data items are missing, however, the sample sizes are different for 
different items.    

 Forest condition has a range of dimensions, so is difficult to measure 
with a single indicator. In this study, we basically use two types of 
measure for the forest conditions. 

 The first variable pertains to the extent of deforestation, repre-
sented by the area where trees were planted and replanted, the area of 
barren land, and the area of encroachment for agriculture and human 
settlement purposes. As mentioned earlier, the sal tree is dominant 
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and has a high regenerative capacity, so unless the sal trees have 
been completely uprooted or the ground heavily grazed, regenera-
tion will have taken place. Therefore, we can safely assume that all 
areas of community forest which are barren, planted artificially and 
encroached on have been completely and severely degraded at least 
once due to complete felling of trees and over-heavy animal grazing, 
and then subsequently, some part of the barren area will have been 
replanted by CFUGs. As is shown in  Table 9.2 , such areas tend to be 
larger in forests nearer to market towns and other areas of higher 
population density.  9   

 A second measure of forest condition is the average number per 
hectare of small trees of diameter less than 10 cm, and that of large trees 
with a diameter of more than 20 cm at chest height. A larger number 
of small trees indicates not only reforestation but also the extent of 
forest degradation before. It is important to note that small coppices 
are regenerated if the larger trees are felled.  Table 9.2  shows that a larger 

 Table 9.2�     Indicators of forest conditions, management and year of handover by 
distance to market town and household density 

Distance to market townb Household densityc

Nearby Remote High Low

Mean
No. of 

samples Mean
No. of 

samples Mean
No. of 

samples Mean
No. of 

samples

% of severely 
degraded areaa

1.53 94 1.17 106 1.79 54 1.17 146

No. of small 
trees per 
hectare

12372.51 91 11806.83 98 11151.85 51 12421.91 138

No. of large 
trees per 
hectare

285.0 78 304.6 85 319.3 46 285.7 117

% of managed 
area in the 
past 5 years

46.47 92 37.38 104 63.20 53 33.66 143

    Notes: a Proportion of the sum of planted and encroached areas and barren area.  
  b Distance to market town is grouped into two categories: ‘nearby’ indicates nearer than the 
mean distance from the market and ‘remote’ indicates farther than the mean distance.  
  c Household density is the total number of households per hectare of forest land. Household 
density is also grouped into two groups: ‘low’ represents lower household density than the 
mean, and ‘high’ represents higher than the mean.    
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number of small trees are found in places near market towns and areas 
of low household density . 

 Similarly, the higher the number of large trees, the better the forest 
condition. Roughly speaking, these large trees are older than 20 years at 
least. The average time elapsed since the forest was handed over is about 
12 years, so that the presence of such large trees in the community-
managed forests is very unlikely to  be a result of reforestation after the 
handover. Rather, it is more reasonable to assume that they have been 
protected since before the handover. According to  Table 9.2 , a slightly 
larger number of large trees is found in remote forests and forests with 
high household densities. 

 To measure the intensity of forest management in recent years, we 
used the percentage of the total area of forest where the CFUG members 
carried out silvicultural activities during the five-year period, from 
2005 to 2009, before the time of data collection; silvicultural activities 
comprise weeding, signaling, thinning, pruning and planting, as well as 
other activities such as constructing fire lanes and fences. The proportion 
of forest area where silvicultural operations took place is significantly 
higher in forests with high household densities. In our field survey, we 
found that when forest users carried out forest management activities, 
they were not in general paid, but were allowed to collect firewood, 
poles and fodder. They work together for several days per year, and 
failure to participate is often penalized by instituting a fine amounting 
to the prevailing daily wage.  10   

 While  Table 9.2  shows the values of the dependent variables in 
the regression analysis,  Table 9.3  exhibits the characteristics of 
sample community forests, which are used as explanatory variables. 
Conspicuous differences are found in forest area, the number of 
households per CFUG, and the number of households per community 
forest area between high and low household density areas. The same 
tendency, though less pronounced, can be found between nearby and 
remote areas.    

 It is also noteworthy that government managed forests still exist in 
some areas. According to our informal interviews, community forest 
users illegally felled large timber trees in government forests, particu-
larly before the handover when the government forests were not strictly 
protected. Since the handover of a large number of forests, the role of the 
local forestry officers has changed from that of guardian of all the forests 
to facilitator for the community forest management and protector of the 
remaining government forest.  
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  9.4     Hypotheses and estimation method 

 Since the forest was likely to be basically open access under the state 
management regime before the handover,  11   deforestation would have 
occurred due to firewood collection, agricultural expansion, the exten-
sion of settlement areas, and grazing in areas where the population 
density is higher. Hence, the demand for firewood, agricultural land, 
land for settlements and grazing per unit of land is higher.  12   Based on 
this consideration, we postulate the following hypothesis:

   H1 :  Higher population density resulted in more severe deforestation 
because of the larger demand for minor forest products, land for 
agriculture and settlements and grazing.   

 Although a fair amount of  timber is used for the construction of build-
ings, serious degradation of forest conditions would not have occurred 
unless timber had been sold in massive quantities to the markets. In 
fact, according to our informal interviews the local demand for timber 
could have been satisfied by community forests in a sustainable 
manner if the forests had been managed properly. If the purpose of 
felling mature timber trees is sale at the markets, it is likely that large 
trees would have been felled in those forests with favorable access to 
markets. 

 If the large trees are felled, coppices are regenerated from the 
roots, especially in sal forests. Such coppices need to be protected 
from grazing and premature harvesting in order to grow into small 
trees. If protected effectively, the number of small trees increases in 
degraded forests. Thus, it seems reasonable to postulate the following 
hypothesis:

   H2 :  Better access to markets resulted in more active harvesting of 
mature trees, but also the subsequent active regeneration of 
small trees after the handover, so that there remain fewer large 
trees but more small trees per unit of land at present.   

 Although  H1  asserts that higher population density results in more defor-
estation, this is unlikely to hold after forests were handed over, because 
the higher the demand for forest resources, the greater would have been 
the incentives for community forest users to manage community forests 
collectively (Otsuka and Place, 2001). In fact, given the cost of organ-
izing collective action to manage forests, the greater the demand for 
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forest products, the greater the net benefit of such action. Therefore, it 
makes sense to postulate the following hypothesis:    

   H3 :  Higher population density leads to more intensive manage-
ment of community forests after the forest use rights had been 
handed over.   

 Ideally we would have liked to examine how much forest conditions 
have changed since the handover. It was difficult to do so, however, 
partly because we could not obtain data on forest conditions at the time 
of the handover, and partly because the timing of the handover was 
endogenous. As a first step, nevertheless, towards formulating the more 
comprehensive simultaneous equation systems, this study attempts to 
identify the determinants of severe deforestation, the number of large 
trees and small trees, and the management intensity at present by esti-
mating the reduced-form functions. Denoting the proportion of severely 
deforested areas, the average number of large trees and small trees per 
hectare, and the proportion of managed areas in the last five years by  y , 
the reduced-form function is specified as  

 0 1 i 2 i i Household density  Market access Xi iy = + + + +a a a g ε    (1)

 where subscript  i  refers to the  i -th forest,  α   s   and  γ  are regression parameters, 
 X  is a vector of other explanatory variables, and  ε  is an error term. Other 
explanatory variables include the community forest area or the number of 
forest user households, which is supposed to capture the transaction cost 
of collective community forest management; the distance from the village 
centre to the edge of the community forest; the distance from the village 
to the district headquarters, which is expected to measure the extent 
of monitoring of forests by the district forest officers; the average slope 
of the forestland and a clay and loam soil dummy, which measure the 
quality of the forestland;  13   the proportion of Brahmin and Chetri house-
holds, (which are the highest castes); the Dang Valley dummy, which may 
capture, among other things, the higher opportunity cost of labor, as there 
are more favorable non-farm employment opportunities in this valley than 
in other places; and the ratio of the government forest area to total area of 
VDC. The last variable is supposed to measure the availability of tree and 
other resources from forests other than the community’s own forests.  14   

 Note that in the regression analysis we have alternated between the 
community forest area and the number of households, and we have 
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estimated the functions with and without the proportion of Brahmin 
and Chetri households and the soil dummy, as the data on these two 
variables are unavailable in 29 of the sample community forests.  

  9.5�     Estimation results 

  9.5.1�     Determinants of severe deforestation 

 According to  Table 9.4 , a major determinant of severe deforestation is 
household density, whose coefficients are positive and significant. This 
finding clearly supports  H1 , that population pressure is a major cause 
of severe deforestation through grazing, the clearance of forest for agri-
cultural fields and settlements, and the repeated collection of young 
trees for firewood. Another significant variable is the total area of forest, 
which may mean that, everything else being equal, the larger the total 
forest area, the smaller the proportion of the severely deforested area. In 

 Table 9.4�     Determinants of severe deforestationa 

Model 1 Model 2 Model 3 Model 4

Household density 0.232** 0.220** 0.335*** 0.288***
Area of forest −0.002** −0.001* – –
Number of 

households
– – −0.001 0.0004

Distance to market 
town

−0.022 −0.030 −0.033 −0.037

Distance to village 0.156 0.054 0.098 0.006
Distance to 

headquarter
0.028 0.033* 0.029 0.034*

Slope of forest land −0.033 −0.029 −0.036 −0.029
Brahmin/Chetri HH 

ratio
0.092 – 0.196 –

Soil dummy 0.020 – −0.014 –
Dang valley dummy −0.198 0.149 0.065 0.308
Ratio of 

government 
managed forests 
in VDC

0.282 0.543 0.485 0.717

Constant 1.646** 1.198* 1.195 0.788
N 154 182 154 182
F 2.73 3.23 2.32 2.83
Prob>F 0.0043 0.0019 0.0145 0.0057
R-squared 0.1601 0.1298 0.1398 0.1156

    Notes: a Dependent variable is the proportion of the sum of planted and encroached areas 
and barren area. 
Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.    
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two of the regressions, the coefficients of distance to headquarters are 
positive and weakly significant, which may indicate that district forest 
officers monitored deforestation in areas relatively close to their offices. 
The other variables are insignificant.    

 9.5.2 Determinants of the number of large trees per hectare 

 In the case of the determinants of the number of large trees per hectare 
shown in  Table 9.5 , neither household density nor area of forest, nor the 
number of forest user households, is significant. But what is highly signifi-
cant instead is, unsurprisingly , the distance to the market town; its posi-
tive coefficients imply that large trees were felled in areas with good access 
to markets. This finding gives clear support for  H2 , that market access 
is positively associated with the felling of mature trees for commercial 
purposes. It is worth emphasizing that the determinants of deforestation 
due to grazing, firewood collection and the expansion of agricultural land 
are very different from those due to the felling of large trees.    

 Consistent with the results in  Table 9.4 , 15  the effect of the distance to 
the headquarters is negative and significant, suggesting that the head-
quarters played a certain part in preventing the felling of large trees in 
areas near its  location. Thus, community forests near the headquarters 
were not totally open access, but were subject to the supervision of the 
district forest officers to some extent. 

 It is intriguing to observe the positive and significant effects of the 
ratio of government forests in VDC. One possible interpretation is that 
community forest users went to the government, rather than the commu-
nity, forests, and felled mature trees there, to sell them; as a result, the 
large trees in the community forests were preserved. This might indeed 
have been possible if the protection of government forests had been 
less draconian than that of community forests, and also if government 
forests had generally been located in areas with favorable access to roads 
and markets. This point needs further scrutiny.  

  9.5.3�     Determinants of the number of small trees per hectare 

 According to  Table 9.6 , the coefficients of the distance to market town 
are negative and significant in all models when the dependent vari-
able is the number of small trees per hectare. Small trees generally grow 
naturally after large trees have been harvested; indeed, it is difficult for 
small trees to grow in the presence of large trees, because they need 
enough sunlight and space to grow. Therefore, in places near market 
towns, the larger the number of small trees per hectare, the higher the 
extent of degradation of large trees beforehand, which is also consistent 
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with  Table 9.5 . However, the growth of small trees is possible only when 
the grazing and harvesting of small trees is controlled. Actually, in most 
community forests both grazing and the harvesting of small trees are 
prohibited, so it can be claimed that reforestation is taking place in forests 
near market towns as a result of community forest management.    

 The area of forest is negatively significant in Model 1, which indicates 
that the larger the forest area, the less the forest degradation that had 
taken place earlier. Similarly, consistent with the analyses reported in 
 Tables 9.4  and  9.5 , the distance to headquarters is positively significant 
in two models, indicating that the headquarters has a positive role in 
protecting the large trees.  

  9.5.4�     Determinants of forest management intensity 

 According to  Table 9.7 , the effect of household density on forest manage-
ment intensity is positive and highly significant, which is diametrically 

 Table 9.5�     Determinants of the number of large trees per hectarea 

Model 1 Model 2 Model 3 Model 4

Household density 6.296 3.686 6.752 5.761
Area of forest −0.025 −0.039 – –
Number of 

households
– – 0.053 0.007

Distance to market 
town

13.300*** 12.607*** 13.576*** 12.523***

Distance to village 45.742 40.797 44.115 39.026
Distance to 

headquarter
−6.569** −4.965* −6.666** −4.955*

Slope of forest land −1.415 −1.879 −1.168 −1.830
Brahmin/Chetri HH 

ratio
127.393 – 133.069 –

Soil dummy 42.650 – 40.682 –
Dang valley dummy 54.387 89.183 50.625 93.938
Ratio of 

government 
managed forests 
in VDC

309.014** 275.130** 318.074** 284.818**

Constant 39.645 111.683 14.722 89.685
N 144 162 144 162
F 2.74 3.1 2.76 3.07
Prob>F 0.0042 0.0028 0.004 0.0031
R-squared 0.1709 0.1396 0.1717 0.1384

    Note: a Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1    
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opposed to its effect  on severe deforestation. These findings strongly 
suggest that the large demand for forest resources contributes to the 
deforestation and degradation of forests if they are open access and to 
the rehabilitation if they are managed communally with clear communal 
use rights. The unusually high  t -statistics for the coefficients of house-
hold density strongly support the validity of  H3 .    

 The coefficients of both the area of forest and the number of house-
holds are negative and significant, suggesting that there is a high cost 
of managing large forest areas or high transaction costs of organizing 
a large number of community members. The effect of the distance to 
market town is largely insignificant, indicating that the selling of forest 
products to the market may not be a major motive for the commu-
nity management of forests. Although the significance level is low, the 
effect of the distance to the headquarters is negative, which is reason-
able if the district forest office assists and monitors the management of 
community forests in nearby areas. In Models 1 and 2, the Dang Valley 

 Table 9.6�     Determinants of the number of small trees per hectare 

Model 1 Model 2 Model 3 Model 4

Household density −695.34 −294.756 −292.799 −26.707
Area of forest −5.787** −3.719 – –
Number of 

households
– – −4.614 −4.855

Distance to market 
town

−318.586** −322.52** −361.868** −368.448**

Distance to village −315.787 −150.09 −527.031 −304.221
Distance to 

headquarters
123.811 158.082* 127.518 165.776*

Slope of forest land 95.152 83.511 81.175 70.413
Brahman/Chetri HH 

ratio
946.721 – 1298.161 –

Soil dummy 1184.461 – 1047.559 –
Dang valley dummy −3631.715* −1607.825 −2564.943 −856.401
Ratio of government 

managed forests in 
VDC

1749.711 3438.048 2556.99 3479.094

Constant 15839.377*** 13504.530*** 14287.328*** 13259.844***
N 148 173 148 173
F 2.5047 2.2212 2.2254 2.3041
Prob>F 0.0085 0.0283 0.0197 0.0229
R-squared 0.1546 0.0978 0.1397 0.1010

  Note: Significance levels: ***  p <0.01, **  p <0.05, *  p <0.1.  
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dummy is negative and significant, which may suggest that due to the 
higher opportunity cost of labor, the participation of forest user group 
members in the collective management of community forests is lower 
in the Dang Valley area.   

  9.6�     Concluding remarks 

 While much is known about the ability of local communities to manage 
non-timber forests, much less is known about their abilities to manage 
timber forests. According to Otsuka and Place (2001), unlike non-
timber forests, whose conditions can be maintained and rehabilitated 
by preventing the excessive extraction of resources, the production of 
timber is management intensive, so that incentives to manage forests 
by pruning, thinning, and weeding are important. Thus, whether the 
local communities are equipped with the ability to organize collective 

 Table 9.7�     Determinants of forest management intensitya 

Model 1 Model 2 Model 3 Model 4

Household density 11.369*** 10.551*** 13.529*** 12.649***
Area of forest −0.031*** −0.032*** – –
Number of 

household
– – −0.024** −0.023**

Distance to market 
town

−0.130 −0.268 −0.376 −0.550

Distance to village 0.969 3.484 −0.134 2.179
Distance to 

headquarter from 
VDC

−0.388 −0.393 −0.370 −0.349

Slope of forest land 0.188 0.186 0.134 0.150
Brahmin/Chetri HH 

ratio
1.338 – 3.024 –

Soil dummy 1.868 – 1.338 –
Valley dummy −18.372*** −18.508*** −12.822* −13.140**
Ratio of gov. 

managed forest in 
VDC

−3.948 10.843 0.133 14.036

Constant 51.798*** 51.810*** 43.456*** 43.455***
N 150 179 150 179
F 12.66 17.2 11.33 15.13
Prob>F 0 0 0 0
R-squared 0.4767 0.4473 0.4492 0.4159

    Notes: aDependent variable is the proportion of forest management area in the last 5 years. 
Significance levels:      ***  p <0.01, **  p <0.05, *  p <0.1. 
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action to manage timber forests is a critical issue. Another critical issue 
is the extent to which the devolution of land use rights from the govern-
ment to local communities contributes to the improvement of forest 
conditions. 

 According to the results of our analyses on the management of timber 
forests in the Dang district of Nepal, the handover of the forest use rights to 
the local community has desirable impacts on community forest manage-
ment. Indeed, the population pressure, measured by household density, 
contributed to severe deforestation before the handover and to intensive 
management of forests afterwards, which in turn must have contributed 
to the rehabilitation of forest conditions over the longer run. It seems clear 
that the handover of the forest use rights to the local community is the 
main driver for reversing the trend from deforestation to reforestation. 

 Whether the local community has the ability to grow valuable timber 
tress is a major question remaining. While the incentive to harvest 
mature trees seems to have been positively associated with market access 
before the handover, the management intensity of forests is unrelated 
to the market access after the handover; this may suggest that local 
communities are interested in the rehabilitation of forests to provide 
minor forest products, rather than growing valuable timber trees for sale 
at the market. Timber trees which have been grown under community 
management after the handover are still immature. Further enquiry into 
the management and sale of timber tress by communities is called for in 
the future, in order to shed more light on the ability of local communi-
ties to manage their timber forests.  

    Notes 

  1  .   Deforestation refers to the conversion of forest to another land use (e.g., 
agricultural land and permanent pasture).  

  2  .   According to Sakurai et al. (2004), private management allocates more labor 
for the intensive care of trees than does community management.  

  3  .   In this study, ‘management’ refers to silvicultural operations such as weeding, 
pruning, thinning, singling and harvesting.  

  4  .   Birta is the land provided by the state to privileged individuals primarily for 
religious, economic, and political reasons.  

  5  .   Unlike copse forests in which the major forest resources are minor forest 
products such as firewood and leaf litter, timber is by far the most important 
product in the forests in the Dang district. In order to produce valuable 
timber trees, appropriate silvicultural operations are crucially important.  

  6  .   Every community group has to submit its constitution at the time of 
handover, but they can be revised later. The constitutions contain informa-
tion about the number of user households, the functions, duties and powers 
of the user groups and user committees, and the financial regulations.  
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  7  .   The community forest user group must submit their operational plans at 
regular intervals of, usually, five years. This report contains information about 
the objective of the forest management, forest development activities that 
have to be carried out in the plan period, and forest characteristics such as the 
number of trees in the forest by size and type, slope, soil type and so on. The 
operational plan is prepared by the CFUGs with the technical support of the 
district forest office and other supporters such as NGO/INGOs.  

  8  .   The number of households is the proxy for population. The extent of forest 
management is measured by the proportion of managed area during the last 
five years.  

  9  .   The proportion of severely degraded areas ranges between 1 and 2 per 
cent. In our view, this seems to be an underestimate – importantly, because 
small degraded areas are generally excluded from barren land. We assume, 
however, that the reported degraded areas are largely proportional to the 
true degraded areas.  

  10     Continuous failure to participate may be panelized by the prohibition to use 
forest products or even by social exclusion.  

  11  .   This point is based on a number of informal interviews. Also see Sakurai et al. 
(2004).  

  12  .   In extreme cases, people harvested even the roots of trees and very young 
trees, leading to complete degradation. Heavy grazing also resulted in 
deforestation.  

  13  .   Clay and loan soil is considered more favorable for tree growth than stony 
and gravel soil.  

  14  .    Alternatively we also used the government forest area per household in VDC, 
but the estimation results remain largely unchanged.  

  15  .      Also see  Table 9.6 .  
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   10.1     Introduction 

 Environmentalists and conservationists have often advocated communal 
control of natural resources as a way to ensure its judicious and sustain-
able use (Colchester, 1994; Kothari, 2011). Since the early 1980s, econ-
omists, sociologists and cultural anthropologists have documented 
cases of sustainable natural resource management by local communi-
ties (Acheson, 1988; Ostrom, 1990; Berkes, 1986). This was followed by 
sophisticated theoretical models that showed that ‘commons’ – resources 
that are jointly managed – often follow trajectories that are not ‘tragic’ 
(Sethi and Somanathan, 1996; Chichilnisky, 1994). Once Ostrom and 
others had demolished the infallibility of the Tragedy of the Commons, 
policymakers around the world started viewing communal control as a 
panacea to solve all kinds of natural resource problems. 

 South Asia also   followed the trend by adopting policies promoting 
communal or joint management of natural resources. The forestry 
sector saw major action in terms of transfer of managerial authority, and 
in some cases even ownership, to local communities. In India, this took 
the form of joint forest management (JFM) in the early nineties. JFM 
involves local communities in conservation of forest with the promise 
of pecuniary and non-pecuniary benefits on successful completion of 
such efforts. However, JFM was viewed with skepticism by proponents 
of community forestry, as the state still played a substantial role in 
forest management (Sarin et al., 2003). The failure of JFM in achieving 
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its objectives (Lele and Borgoyary, 2008; Banerjee, 1997)  1   contrasted 
sharply with the success stories of true community management in the 
form of Van Panchayats in Uttarakhand and informal community forest 
management in Orissa (Somanathan et al., 2005; Baland et al., 2010; 
Singh et al., 2005). 

 However, in most of these studies success was defined in terms of 
the ability of these management regimes in achieving their  conserva-
tion  objectives. While only a few of the studies measured forest quality 
directly (for exceptions, see Somanathan et al., 2005; Baland et al., 
2010), others studied the impact of decentralization on forest resource 
collection with the implicit assumption that reduced resource collec-
tion improved forest quality (Edmonds, 2002; Bandhyopadhyay and 
Shyamsundar, 2004). 

 The issue of intra-community  distributional  fairness was rarely the 
criterion to measure success. In the highly unequal and stratified 
societies of South Asia, it is important to measure the success of a 
policy in terms of its distributional effects. In this chapter, we try 
to evaluate community management of forest in terms of its intra-
community distributional outcomes. Related to the question of intra-
community equity is the question of  economic efficiency  of a natural 
resource management regime. Economic efficiency is a metric that 
is distinctly different from the conservation metrics usually used to 
judge community management regimes. Given the focus on conser-
vation objectives, most analyses emphasize the role of institutions 
in reducing resource extraction. The question of efficient economic 
management is, however, usually ignored. It should be noted that 
the metrics of conservation and economic efficiency are often not 
directly related. A forest from which no resource is extracted and 
on which no silvicultural management is practised can have high 
canopy cover and basal volume. However, given its low-intensive 
management (primarily protection), such a forest is unable to achieve 
its economic potential, and is hence inefficient. In this chapter, we 
focus on two issues of interest: the first is the implications of assets 
and caste on access to firewood in villages with differences in forest 
management. The second aspect is how local forest management 
affects the efficiency of collection. More specifically, we test if the 
marginal productivity of firewood collection with respect to labor 
is systematically higher in locally managed forests than in forests 
under state control. We do this by using the specific example of Van 
Panchayats in Uttarakhand, India, local forest management institu-
tions that are uniquely longstanding.  
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  10.2     Hypotheses with respect to equity and efficiency 
implications of local forest management 

 There might be several reasons for a change in distributional outcome 
due to a change in resource regime. It has been widely documented 
that the history of state control of forests is also a history of widespread 
forest degradation. It is suggested that heavy deforestation occurs during 
nationalization, as people feel that their forests are being taken away 
from them (Gilmour et al., 1989; Guha, 1989; Tamuli and Choudhury, 
2009). Since the government does not have the ability to monitor and 
control collection, forests are in effect converted to open access resources; 
it might be the case that as free entry ensures zero rents, the village 
élite have no incentive to monitor and control collection. Analogously, 
restrictions on entry imposed by communitarian regimes create possi-
bilities for rent and hence create an environment where the community 
élite has an incentive to restrict forest use by the marginalized within 
the community. 

 Studies on the impact of a resource control regime on the intra-commu-
nity distribution of resource collected are not very common. Most studies 
on this issue look at inequities across income levels, often neglecting 
inequities across social groups. Sundar (2000) argues that community 
forestry schemes, such as JFM in India, adversely affect the poor by 
closing access to nearby forests. The rich, who have access to alternate 
sources of firewood and can afford non-biomass fuels, are not affected. 
Sarin et al. (1998) and Kumar (2002) support the view of Sundar (2000). 
Meanwhile, Agarwal (2001) studies issues of gender equity and observes 
that women, who have no role in the decision-making process of JFM, 
is the group that is most adversely affected by JFMs. In Nepal,  2   studies 
have shown that many of the forest user groups suffer from élite capture 
(Banjade et al., 2004; Malla et al., 2003; Timsina, 2003; Adhikari, 2008). 

 Although these studies highlight the existing inequities under 
communal management of resources, they do not study how such 
systems perform in terms of equity compared to other modes of resource 
control, like centralized state control or private ownership. Given the 
predominant orientation of the literature, the hypotheses to be tested in 
this study with regard to equity are that asset-poor and low-caste house-
holds are made worse off with respect to firewood collection under Van 
Panchayat management than under government management. 

 The literature on the economic efficiency of alternative forest regimes 
is even leaner. Sakurai et al. (2004) compare ‘the management perform-
ance of timber production among three management regimes in Nepal: 
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private forestry, community forestry with collective management and 
community forestry with centralized management’. They find that 
centralized management leads to higher revenue and profit from timber 
production when compared to community management. In fact, 
Sakurai et al. (2004) identifies a negative trade-off between conserva-
tion objective and economic efficiency: ‘while collective management is 
more efficient for protection of trees due to mutual supervision, profit 
seeking private management or centralized management is more effi-
cient than collective management for silvicultural operations due to 
superior work incentives’. Chand (2011) also shows that production 
is not organized efficiently in the community forests of Nepal. Köhlin 
and Amacher (2005) estimate the firewood production functions for 
different firewood sources and different categories of labor, to calcu-
late the marginal productivity of labor for each of these categories. The 
comparison between collection in plantations under local management 
(‘social forests’) and natural forests (government controlled but  de facto  
open access) reveals that the marginal productivity of men from villages 
with natural forests  alone  is systematically lower than the marginal 
productivity of men from villages with social forests. While men seem 
to be able to equate the marginal productivity between different sources 
of fuel, women had significantly higher productivity in their collection 
in the nearby managed plantations. Caste was also a significant factor in 
explaining collection behavior; Köhlin and Amacher (2005) found two 
efficiency gains from the social forestry intervention – a direct improve-
ment through the increased access to fuel in the plantations, and also 
an indirect effect through increased productivity in collection from the 
subsequently less degraded natural forests. 

 Our hypothesis with regard to efficiency is that the long-term protec-
tion of Van Panchayat forests, with its demonstrated positive effects on 
forest quality (Baland et al., 2010), has been at the expense of forest 
collection.  

  10.3     Van Panchayats in Uttarakhand 

 Since the Van Panchayats in Uttarakhand are geographically distinct 
and have historic roots, we need to explain their background. Prior to 
India’s independence in 1947, British rule extended to all the districts 
of Uttarakhand except Uttarkashi and Tehri Garhwal; these two districts 
constituted the princely state of Tehri Garhwal.  3   The British-ruled part 
of the state was broadly divided into the British Garhwal district and 
Kumaon district.  4   
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 The Van Panchayats in Uttarakhand owe their origins to the British 
Colonial Forest policy. After the British took control over Kumaon and 
British Garhwal, between 1840 and 1910, they brought most forest 
areas of the Kumaon division under their control to exploit the forest 
resources commercially. The introduction of railways in India and the 
process of rapid capitalist industrialization in Britain had generated a 
huge demand for Indian timber; this demand pressure forced the British 
colonial government to establish the sole authority of the colonial state 
on forest resources. In 1910–1917, the British government tightened its 
control over forest resources by designating 7500 square kilometers of 
commons as ‘reserve forests’, thus restricting the local people’s access 
to forest produce. The increased presence of the forest department also 
led to an increase in  collie   utar  (forced labor) and  bardaish  (the manda-
tory supply of provisions from villagers to colonial bureaucrats). Popular 
resistance in the form of rebellions and incendiarism made the state pass 
the Van Panchayat Act in 1931, according to which 30 percent of the 
forests (Class I Forests and Civil Forests) were given back to the villagers, 
to be controlled and managed by the relatively autonomous panchayats. 
Today, more than 6000 Van Panchayats control the use of 13.63 percent 
of the forest areas in Uttarakhand. 

 Agarwal (1999) lists the functions of Van Panchayats as follows:

   a)     Prevent indiscriminate felling and tempering of fencing by villagers.  
  b)     Ensure equitable distribution of forest produce amongst members.  
  c)     Earmark eligible trees for felling.  
  d)      Prevent encroachment on forest land by villagers for agricultural and 

other purposes.  
  e)     Fix boundary pliers and ensure proper maintenance of pillars.  
  f)      Carry out forestry operations as per advice of forest experts from the 

forest department.    

 In the process of discharging these functions, Van Panchayat commit-
tees are allowed to impose fines, seize and impound cattle and confiscate 
weapons of violators/offenders. In addition to such formal measures, 
informal social sanctions can also be used. The Van Panchayats also 
have the ability to raise revenues by selling grass, fallen twigs, stones 
and slates to local markets, tapping resins and felling trees with the prior 
approval of the forest department, and auctioning mature trees. 

 Thus, the nature of Van Panchayat rules is such that it is conceiv-
able that they can be used to protect the interests of the élite. The fact 
that application can be made by 20 percent of the population and that 
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elections to the managing committee are not done formally through 
secret ballot, can conceivably lead to a capture of such institutions by 
the powerful village élite, who in turn can enact rules that go against 
the interests of the marginalized. For example, Agarwal (1999) notes: ‘In 
Uttarakhand, women are responsible to carry fuelwood and fodder from 
forests, and they know forests more than men, still their participation 
in Van Panchayats and its decision-making process is negligible. As a 
result, fodder and fuelwood yielding species are neglected and commer-
cial ones encouraged’.  

  10.4     Data 

 In this paper, we have used data collected by the Planning and Policy 
Research Institute of the Indian Statistical Institute, New Delhi.  5   The 
objective of this survey was to study ‘a large number of villages within 
a fairly common agro-climatic region with similar ecological character-
istics but with disparate socio-economic structure, market access and 
governance patterns with enough independent variation in each of 
these factors’. The survey restricted its focus to villages at an average 
altitude of 1800 meters to 3000 meters, and the sampling frame was 
adjusted accordingly. On the basis of census data, villages with less than 
20 households were dropped, and the remaining set of villages were 
stratified on the basis of altitude, number of households in a village, 
and distance to the nearest town. Villages were selected randomly from 
each stratum. 

 The sample villages for Uttarakhand are from the six districts of 
Uttarkashi, Chamoli, Nainital, Bageshwar, Champawat and Pithoragarh. 
Household surveys were done in 83 villages over a period of three years. 
A stratified sample of 20 households was surveyed in each village. 
Stratification was based on land holding and caste.  

  10.5     Results with respect to intra-community equity 

 The hypothesis that we want to test is whether the presence of a 
communally controlled forestry regime in a village (in the form of Van 
Panchayats) adversely affects the asset-poor and low-caste households in 
terms of resource collection. 

  Figure 10.1  shows the collection of firewood (the most widely collected 
forest product) by households belonging to different asset quintiles in 
the sample villages. The asset quintiles are constructed by undertaking 
a principal component analysis of a set of 19 assets; the list of assets 
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includes quantity of land owned, number of independent rooms in the 
house, 10 varieties of consumer durables, 6 varieties of livestock and a 
certain amount of non-farm business assets.    

 It is evident from  Figure 10.1  that all quintiles except the fourth expe-
rience a statistically significant reduction in firewood collection due to 
the presence of Van Panchayats. However, the quantum of reduction 
and the proportion of reduction are highest for the lowest two quintiles. 
The asset-poor experience the largest decline in absolute and propor-
tionate terms.  Figure 10.1  also shows the distribution of firewood collec-
tion across castes for the two regimes. All caste groups, apart from ‘other 
castes’, suggest a statistically significant decline in firewood collection. 
However Brahmins – the group at the top of the Hindu caste hierarchy, 
show the largest drop, both in terms of absolute values and percentage. 
Thus, the social élite seems to bear the cost of ‘conservation’. This is 
interesting, as a much smaller percentage of the Brahmin population is 
‘poor’ compared to Rajputs, Dalits and ‘Other Castes’. According to Guha 
(1989), the social structures of Uttarakhand are somewhat different from 
the caste hierarchies of the rest of India. 
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 Thus, the classification of the data into only four caste categories 
might restrict our ability to accurately capture the impact of caste hier-
archies on forest management. 

 The descriptive statistics discussed above do not establish any causal link 
between VP status and the poverty-collection relationship. For example, 
if Van Panchayats are formed in villages with better infrastructure, the 
lower collection of firewood in VP villages might be an artifact of the fact 
that villages with better infrastructure are expected to have greater access 
to alternatives to firewood. Similarly, if the poor have larger family sizes, it 
might exaggerate the impact of Van Panchayat status on firewood collec-
tion. In our effort to establish causality, we take recourse to simple linear 
regressions with additional controls; we do this by controlling separately 
for assets and caste before combining them into a full specification. 

 In  Table 10.1 , Column 1, we start by regressing firewood collection on Van 
Panchayat Status, our Asset Index, the interaction of the two, and a host of 
other controls.  6   The coefficient of the VP variable is negative and signifi-
cant throughout the specifications. We also have a number of significant 
controls, such as household size (+) and composition, forest quality (+), pres-
ence of a primary health centre (–) (an indicator of public infrastructure and 
prosperity in a village) and availability of the substitute Liquid Petroleum 
Gas (LPG)  (–). The coefficient of the interaction term between VP and asset 
index is the one of interest, but it has very low statistical significance in this 
specification. The coefficient of the asset index term is, however, negative 
and significant. Thus in villages without VP, we have a confirmation of the 
poverty–environment hypothesis.  7   The poor collect more forest resources, 
in this case firewood, than do the rich. However, in Column 2, when we 
add dummies for castes, the coefficient of the interaction term is positive, 
indicating that the negative relationship between asset ownership and fire-
wood collection is dampened in the presence of a VP.    

 Recall that  Figure 10.1  indicated a non-linear relationship between 
assets and collection in VP villages. In Column 3 we therefore divide the 
households into five quintiles to capture non-linearities that might exist 
in this relationship. We include dummies for each quintile (the lowest 
quintile being the omitted group) and interactions of each with the Van 
Panchayat dummy. This way, we capture the significant reduction in 
collection by the quintile with the most assets. Among the interaction 
terms, it is only a positive interaction between VP and the fourth asset 
quintile that is significant (+). These results remain as we add on the 
caste dummies in Column 4. 

 In Column 5 we include caste dummies and their interaction with 
VP status while dropping the asset variables.  Brahmins  are considered 
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to be the omitted category. The dummies for  Rajput  and  Dalit  are insig-
nificant, indicating that these two castes collect firewood in amounts 
similar to  Brahmins  in a non-VP regime. However  Other castes  consume 
much less in such a situation. The interaction terms are highly signifi-
cant when VP status is interacted with  Other castes  while it is only signif-
icant at a 10 percent level when interacted with  Dalits  and  Rajputs.  Thus, 
as observed in  Figure 10.1 , the negative impact of VP on firewood collec-
tion is the highest for  Brahmins . However, this result has to be inter-
preted cautiously;  Brahmins  as a group is not unambiguously higher in 
ritual purity than  Rajputs  (Guha, 1989). 

 In Specification 6, we allow for interaction of VP status with both asset 
quintile dummies as well as caste dummies. In this full specification, we 
replicate all the previously  mentioned significant results, and those with 
higher overall significance. 

 Until now, our analysis has been based on the fact that the location of 
VP villages is exogenous. However, the history of Van Panchayats points to 
possibilities that the choice of Van Panchayats might be endogenous; for 
example, the fact that the application for Van Panchayats had to be signed 
by 66 percent of adult population (later reduced to 20 percent) shows that 
it is likely that the villages with a homogenous population and strong 
leadership could apply for the status. To the extent that these factors also 
affect firewood collection patterns in a village, the non-inclusion of such 
village characteristics might have led to biased estimates. Since we have 
no historical data about village conditions prior to VP formation, we use 
village-level fixed effects to control for village heterogeneity.  8   However, the 
use of fixed effects makes it impossible to identify the impact of village-
level variables – most importantly,  VP (Village)  – on firewood collection. 
However in the context of this paper we are more interested in the interac-
tion of  VP (Village)  with asset indices and caste dummies. 

 The first two columns of  Table 10.2  provide the fixed-effects estimates 
of specifications discussed in Columns 1 and 2 of  Table 10.1 . In both 
specifications, the asset index is negatively significant while the inter-
action is positively significant. This reinforces the previous results. In 
Columns 3 and 4 we have fixed-effect estimates of a specification similar 
to those in Columns 3 and 4 of  Table 10.2 , respectively.    

 The estimates mimic the results obtained from the OLS estimations; 
however, in the specifications that involve interaction between caste 
and VP status (Columns 5 and 6 of  Table 10.2 ), we do not find any differ-
ential impact across castes. This is different from our results in the OLS 
estimations; Columns 5 and 6 of  Table 10.1  show  Brahmins  bearing the 
biggest burden of reduction in firewood collection. The introduction of 
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fixed effect washes away all the caste effect we saw earlier. However, the 
results regarding differential impact across asset quintiles are robust to 
introduction of fixed effects. 

 The above results are suggestive of the fact that it is the poor who 
bear a disproportionate level of cost in the process of conserving forests. 
But the marginalized caste groups, on the other hand, do not experi-
ence additional costs compared to groups at the top of social hierarchy; 
introducing fixed effects ensures that all the effects on the caste axis that 
we obtain under OLS are washed away. Thus it is economic rather than 
social disadvantage that conditions the costs of conservation borne by 
households.  

  10.6     Results with respect to efficiency of firewood 
production 

 In this section, we try to test the economic efficiency of different forest 
governance regimes. In particular, we want to test if the average produc-
tivity of firewood collection from VP forests with respect to labor is higher 
than the average productivity of labor in collection from non-VP forests. 
On one hand, communitarian regimes have the possibility of decreasing 
the average productivity of labor by introducing restriction on collection 
from nearby forests or by regulating the nature of lopping. Government 
Forests, which are often  de facto  open access forests, do not have such 
restrictions. However by reducing firewood collection, communitarian 
regimes might facilitate forest regeneration (assuming that the forest 
was degraded to begin with) and enhance the biomass availability in the 
long run. Baland et al. (2010) showed the importance of the institution 
of Van Panchayats in improving the quality of forests, measured in terms 
of canopy cover, basal area and basal volume. Since both the effects   are 
possible in Uttarakhand, the dominance of one over the other is a question 
that needs to be tested empirically by estimating the labor productivity. 

 In this dataset, we have detailed information on time allocation by 
different members of a household on an average day, and we have 
explicit information on the time spent in collection activities. Using 
this information, we can calculate the total hours spent by the various 
members of a household in firewood collection. Unfortunately, we have 
no information about the allocation of firewood collection time across 
different forests or different type of forests; thus, to estimate the marginal 
productivity of labor in the two regimes, we restrict our attention to 
only those villages that have access to only one kind of forest: either 
Van Panchayat (VP) forests or non-Van Panchayat forests. Villages that 
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have access to both kinds of forest are dropped from the sample. This 
restricts our sample to 46 villages (916 households) of which 9 villages 
(178 households) have Van Panchayats. Using this sample we have tried 
to estimate the firewood production function in both of those regimes. 

 In  Table 10.3 , we compare the labor hours allocated to firewood collec-
tion by households every day in the firewood collection season. We find 
that for every asset quintile and caste group, households spend more time 
on collection when they are in a non-VP regime. The differences are higher 
for the lowest asset group and  Dalits .  Rajput s experience very little reduc-
tion in the time allocated; as mentioned earlier, the source of this reduction 
might be exogenous (due to restrictions on time spent in forests) or endog-
enous (restrictions on the kind of trees that can be lopped, mode of lopping 
and area where lopping is allowed), and either form of restriction might 
reduce the productivity of labor spent on firewood collection. Reduced 
productivity will reduce time allocation if we assume the opportunity cost 
of time to be unchanged. It might also be the case that VPs improve the 
quality of forest, thereby ensuring that a certain quantity of firewood might 
be collected in less time. This explanation is based on the assumption that 
a household has a fairly fixed demand for firewood, which it tries to collect 
efficiently. The analysis below tries to disentangle these effects.    

  Table 10.4  shows the mean average product of firewood production 
across different socio-economic groups for the two regimes. There is no 
statistically significant difference between the two regimes except in the 
fourth quintile and two caste groups:  Dalits  and  Other castes ; for these 
three groups, the average product is much higher in the VP regimes. Now 
average productivity can rise due to increase in productivity (upward 
shift of the production function) or due to reduction in labor use (the 
production function remaining unchanged). We know from  Table 10.5  
that the labor spent on firewood collection is lower in VP villages and, 
as mentioned earlier, this might be because of exogenous or endogenous 
reasons. We try to plot the average product as a function of labor to find 
out the source of increase in AP L  in VP villages.       

 We use local polynomial regression to non-parametrically plot the 
relationship between average product and time spent on firewood 
collection ( Figure 10.2 ); we do this separately for the two regimes. The 
average product curve for the VP regimes lies entirely below the curve 
for non-VP regime, lending credence to the hypothesis that restriction 
imposed on nature of extractions (either on the kind of trees that can 
be lopped, or through insistence on ecologically sustainable lopping 
methods) reduces the returns from labor spent on collection. However 
the 95 percent confidence intervals of the two curves overlap each other 
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 Table 10.4     Average product of firewood collection a  

Non-VP VP

p-value for test of 
equality (Adjusted 

Wald Test)

Asset quintiles
1 887.81 989.49 0.44
2 804.99 897.54 0.30
3 828.04 854.12 0.76
4 726.96 878.42 0.02**
5 672.86 802.26 0.2

Caste
Brahmins 715.94 752.81 0.68
Rajputs 797.16 830.93 0.58
Dalits 846.50 991.53 0.04**
Others 566.35 1008.47 0.04**
Total sample 800.74 878.37 (43.43) 0.10*

    Notes: (= Annual Firewood Collection/Time Spent by household on an average day in 
firewood collection season).  
   a  Significant ** at the 5% level, * at the 10% level. The last column shows the t-statistic for 
the equality of means test.    

 Table 10.3     �  Labor allocated per household to firewood collection during an 
average day in the firewood collection season a  

Non-VP VP

p-value for test of 
equality (adjusted 

Wald Test)

Asset quintiles
1 8.45 5.80 0.02**
2 8.59 6.70 0.01**
3 8.34 6.68 0.02**
4 8.93 6.35 0.00***
5 8.39 6.51 0.02**

Caste
Brahmins 9.34 6.40 0.03**
Rajputs 8.47 7.41 0.03**
Dalits 8.58 5.53 0.00***
Others 7.91 5.16 0.01**
Total sample 8.53 6.47 0.00***

    Notes:  a  The third columns show the t-statistic for the equality of means test. *** Significant 
at the 1% level, ** at the 5% level.    
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at very high and very low values of labor spent.  Figure 10.3  above does 
not control for any variable other than labor; we try to control for these 
other variables   using parametric models.          

 Let us assume that the production function has a functional form like:  

   ( )F A x L�=    (1)

 where  F  is the firewood collected,  L  is labor spent in collection and  A  
is the productivity parameter which is a function of  x . Note that the 
function  A ( x ) and the parameter α can be different for VP and non-VP 
households. The average product is given by:

   
1( )LAP F/L A x L��= =    (2)

 or,    

   ( ) =  ( ) + ( 1)log F/L log A x log L�a    (3)
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 Figure 10.2      Relationship between average product and labor spent on firewood 
collection 

 Note: Curve fitted non-parametrically using locally weighted scatter plot 
smoothing.  
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 Thus we estimate the population regression function:  

   0 1 2 3( ) ( *  )log F/L b b VP b logL b VP log L �= + + + +    (4)

  Table 10.5  has the coefficients estimated for different functional forms. 
The coefficient of the VP dummy and its interaction with the labor is 
negative but never significant. Thus, everything else being constant, the 
average product schedule is identical for VP households and non-VP 
households. This implies that there is no upward shift in the firewood 
production function as a result of a shift in the VP regime. Hence the 
higher average product for VP households that we observe in earlier 
tables is in fact due to reduced time spent on firewood collection and not 
due to productivity shifts. It should be noted that earlier work by Baland 
et al. (2010) shows that VP forests are of better quality than non-VP 
forests. However, our results are robust to the inclusion (or exclusion) 
of forest quality as a control. It is conceivable that the improvement in 
forest quality does not translate to higher productivity due to extraction 
rules that aims to maximize the conservation objective. 

 Note that in the above regressions, we don’t allow controls other than 
the log of labor for firewood collection to have differential impact on the 
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 Figure 10.3      Graphical representation of  Table 10.6  

 Note: Variables other than Labor held constant at their means.  
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log of average product (AP L ) for the two regimes. In  Table 10.6 , we esti-
mate the functions separately for the two regimes. In addition to labor, 
distance to forest has a negative and significant coefficient for the VP 
regime. However, this is not the case for the non-VP regime. Also, forest 
quality has a positive and significant effect in the non-VP regime, but not 
in the VP regime. This suggests that restrictions imposed in VP regimes 
are not sensitive to forest quality. The overall Chow test rejects the null 
hypothesis. In  Figure 10.3 , we plot the result obtained in  Table 10.6 , 
holding variables other than labor constant at their mean values. The 
average productivity curve of VP regime lies consistently below that for 
the non-VP regime. This suggests that restrictions imposed in VP regimes 
shift the average productivity schedule downwards. However, reduced 
labor allocation to firewood collection ensures higher average produc-
tivity of labor for VP households compared to non-VP households.  

 Table 10.5     Relationship between average productivity of labor and labor 
hours a  

Dependent 
Variable: log(AP L ) (1) (2) (3) (4) (5) (6)

Dummy: VP 
household

−0.086 −0.082 −0.100 −0.091 −0.095 −0.083

log (firewood labor) −0.691*** −0.699*** −0.710***
Interaction: log 
(firewood labor) 
× VP household 
dummy

−0.047 −0.063 −0.037

Log (age adjusted 
firewood labor)

−0.687*** −0.692*** −0.703***

Interaction: log 
(age adjusted 
firewood labor) × VP 
household dummy

−0.050 −0.067 −0.043

Llog (distance to 
forest)

−0.092 −0.112* −0.096 −0.115**

log (per capita forest 
area)

−0.029 −0.024 −0.028 −0.024

log (basal area) 0.238** 0.238*
log (altitude of 
forest)

0.174 −0.083 0.184 −0.075

Constant 7.989*** 7.990*** 6.709*** 7.798*** 6.631*** 7.728***
Observations 916 916 857 857 857 857
R2 0.48 0.48 0.49 0.50 0.49 0.50

    Note:  a  *** Significant at the 1% level, ** at the 5% level, * at the 10% level.    
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  10.7     Conclusion 

 In the larger political economy literature, the impact of devolution of 
power on within-community distribution of benefits has often been 
studied and questioned (Dasgupta and Beard, 2007; Prinsen and Titeca, 
2008). The issue of distributional impact of devolution has, however 
more rarely been studied in the context of natural resource management 
reform. While studies have analyzed issues of inequality and injustice 
within specific management regimes (Omvedt, 1997; Kumar, 2002), 
comparison has rarely been made across regimes. This specific question 
achieves great importance in South Asia, as the poor depend heavily on 
common natural resources for survival in this region (Jodha, 1986; Kumar, 
2002). South Asia has high levels of economic and social inequality. In the 
Hindu majority countries of India and Nepal, social inequality expresses 
itself in the form of caste distribution. Thus, this essay tries to understand 
the distributional effects of devolution of natural resource management 
by studying the specific example of Van Panchayats in Uttarakhand. 

 In this chapter, we do find some evidence that presence of Van 
Panchayats leads to reduced firewood collection by households. The 
reduction in collection is significantly higher at the lower end of the 
household distribution. ‘Poor’ households (that is, households with low 
assets) experience a large reduction in collection in both absolute and 

 Table 10.6     Relationship between average productivity of labor and labor hours 
(using a flexible functional form) a  

Dependent variable: 
log (AP L ) VP Non-VP t-test

log (firewood labor) −0.754*** −0.712*** 0.61
log (distance to 
forest)

−0.242*** −0.087 1.47

log (per capita forest 
area)

−0.003 0.002 0.17

log (basal area) −0.123 0.344*** 2.36
log (altitude of 
forest)

1.078** −0.11 2.15

Constant 0.14 7.58*** 1.99
Observations 139 718
R2 0.62 0.47
Chow test (p-value) 0.00

    Note:  a  *** Significant at the 1% level, ** at the 5% level.     
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proportionate terms. In fact, in Van Panchayat villages, the relationship 
between firewood collection and asset holding becomes positive for the 
lower half of asset distribution. However, we find no such adverse effect 
on grounds of caste; Brahmins, who are at the top of the social hier-
archy, experience the largest decline in firewood collection, compared 
to other caste groups when fixed effects are not used. 

 However, the use of fixed effects washes away all caste effects of the 
impact of VP management. This result has important implications 
for policy. While creating communitarian forest institutions like JFM, 
government has tried to ensure equity by mandating representation of 
marginalized identity groups like  Dalits ,  Other Backward Castes , tribal 
peoples and women. However, this study shows that economic status 
rather than caste is the major axis around which the differential impact 
of a communitarian regime is felt. Reservations for  Dalits  or  Backward 
Castes  might indirectly ensure representation of the poor since such 
categories are most often poorer than upper castes. However, ensuring 
representation of the economically marginalized might be a more direct 
way of achieving intra-community equity. 

 While this paper suggests that community forestry might have adverse 
distributional consequences, some issues require further investigation. 
The initial results in this paper (obtained using classical regression tech-
niques) are based on the assumption of exogeneity of Van Panchayat 
location. However, as villages have to initiate the process of Van 
Panchayat formation, the location of VPs might be endogenous. Later, 
we try to control for such endogeneity by using village fixed effects. 
However, in the process of estimation using fixed effects, we lose  the 
information about the impact of variables defined at village level. To 
control for that, we need credible instruments for VP location. Prior to 
1947, only British-controlled areas could formally form VPs, and besides 
this, the Kumaon Association played an important role in organizing 
people to assert their forest rights. Thus, even within British-controlled 
areas, villages in Kumaon should have a higher probability of forming 
VPs. This can be used to create instruments for VP location. As villagers 
had to come to Nainital to apply for VP formation, it is also likely that 
villages closer to Nainital will have higher chance of forming VPs. We 
plan to do further research on this after collecting secondary informa-
tion to create such instruments.  
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    Notes 

  1  .   Banerjee writes ‘ ... although the potential of JFM is high, in the overall 
Indian forestry situation, the impact is small. Only 2% of the forests of India 
have been covered by JFM so far. Only degraded forests are being offered for 
joint forest management. Leaving out the closed and high forests from the 
JFM operation is counterproductive as the degraded forests of to-day are the 
closed forests of yesteryear. And the fate of the present day closed forests will 
be the same over time unless the people are involved in their management’ 
(p. 16).  

  2  .   Nepal has a lot of similarity with Uttarakhand in terms of its geography. 
Both the regions have parts that overlap the Greater Himalayas, the Middle 
Himalayas, Shivaliks and the Terai. They share demographic similarity as 
well with more than 80 percent of the population being Hindus. However, 
Uttarakhand has a higher percentage of ‘untouchable’ castes ( Dalits ) (around 
17 percent) compared to Nepal (12 percent). Nepal, on the other hand, has 
a higher percentage of tribal peoples ( Janajatis ). While informal communal 
forestry institutions are old in both Uttarakhand and Nepal, formal institu-
tions evolved much earlier in Uttarakhand than Nepal. Van Panchayats were 
set up by the British–Indian government in the 1930s as a response to protest 
movements by people who felt threatened by the colonial forestry policy. 
The community forestry program in Nepal was initiated by the government 
in the late 1970s in response to high rates of deforestation due to the nation-
alization of forests. Unlike JFM committees in India, both Van Panchayats 
in Uttarakhand and FUGs in Nepal enjoy substantial autonomy in decision 
making.  

  3  .   Champawat, Almora, Bageshwar and Pithoragarh constituted the erstwhile 
British district of Almora (Kumaon Division). Nainital and Udham Singh Nagar 
were a part of the British district of Nainital (Kumaon Division). Chamoli, 
Rudraprayag and Pauri constituted the British Garhwal District (Kumaon 
District). Haridwar and Dehradun were neither a part of the princely state of 
Tehri Garhwal nor a part of the Kumaon Division of United Provinces.  

  4  .   Certain parts of the state of Uttarakhand were neither a part of Tehri Garhwal 
nor a part of Kumaon division (British Garhwal district and Kumaon district).  

  5  .   We are extremely grateful to Prof. Dilip Mookherjee of Boston University for 
allowing us to use this data.  

  6  .   Only two households report no firewood collection. Thus we do not have a 
serious problem regarding censoring.  

  7  .   The poverty–environment Hypothesis states that natural resource extraction 
falls as households become richer.  
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  8  .   Hausman tests suggest in most cases fixed effects to be the correct specifica-
tion, as compared to a random-effects model.  
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   11.1     Introduction 

 Tenure security in land is considered crucial in order to stimulate invest-
ment and create economic growth, for three reasons; higher expected 
returns from investment, better functioning land markets allowing 
land transfers to more efficient producers, and better access to credit 
(Demsetz, 1967; Besley, 1995; Brasselle et al., 2002). Land allocation has 
played a special role in China as a key resource that has been shared 
based on strong equity principles in rural areas where land has been the 
main resource pillar of the economy (Carter and Yao, 1998; Jacoby et al., 
2002). Various forms of collective and individual management have 
been tested with varying success, but a breakthrough came with the 
Household Responsibility System from the late 1970s which has stimu-
lated strong economic growth since the 1980s. This reform primarily 
focused on agricultural land which was allocated to individual house-
holds and enhanced private production incentives. A similar reform, the 
‘Three Fixes’ policy, was started for forest land from 1981, and by 1986 
nearly 70 percent of the collectively-owned forest land had been trans-
ferred to individual household management (Xu and Jiang, 2009). The 
experiences from this reform were mixed and less positive in southern 
China, causing a partial reversal of the reform. However, the subsequent 
relatively poor performance of the forestry sector leading to low genera-
tion of revenues and poor forest management led to a second forest 
tenure reform after year 2000, again with a stronger emphasis on forest 
management by individual households. 

     11 
 Tenure Security and Investment 
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 This study aims to provide new evidence on the logic of forest land 
allocation to households in three provinces in southern China; Fujian, 
Jiangxi, and Yunnan. While all these three provinces have large forest 
areas, there were important historical differences between them in how 
they dealt with the forest tenure reforms in the 1980s, and this may 
also affect how they deal with the new reform based on past experience. 
First, we assess what factors affected the allocation of forest land to indi-
vidual households in the 1980s reform, as well as in the 2000 reform, to 
see if these factors have changed. This includes assessing the importance 
of the equity motive in forest land allocation, and the effect of local 
village elections. Second, we assess households’ perceived tenure secu-
rity for individual forest plots and group-controlled plots and factors 
influencing this level of tenure security. In particular, we assess whether 
the difference in past policies in the three provinces may have created 
differences in tenure security across provinces. We also assess whether 
provision of forest land certificates has contributed to the enhance-
ment of tenure security and investment in forest land, and whether past 
agricultural land readjustments and the quality of village leaders have 
impacts on tenure security. Finally, we assess how the bundle of property 
rights on household forest plots for households / plots with or without 
a certificate is related to investment on forest land. The main finding 
of policy relevance is that provision of written proof of time-restricted 
ownership in the form of a forest land certificate has increased tenure 
security and forestry investment. In addition, the effects are significant 
and strong beyond the impact of the bundle of rights on household 
plot level tenure security and investment. No significant impact was, 
however, found from past agricultural land adjustments on tenure secu-
rity, while there was a negative correlation between past land adjust-
ments and the amount of forest land allocated to households, possibly 
indicating a negative effect on the demand for forest land. Democratic 
village elections did not have any positive effect on tenure security but 
appear to have stimulated forest land allocation during the New Forest 
Tenure Reform. 

 The structure of the chapter is as follows.  Section 11.2  puts tenure secu-
rity into a theoretical and empirical context;  Section 11.3  gives a brief 
review of past experiences with forest and agricultural tenure reforms 
in China. The New Forest Tenure Reform is explained in  Section 11.4 , 
followed by the descriptive statistics of the data this study is going to 
use in  Section 11.5 . The analysis of forest land allocation is conducted 
in  Section 11.6 , and the analyses of tenure security and investment on 
forest land in  Sections 11.7  and  11.8.  Finally,  Section 11.9  concludes.  
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  11.2     Tenure security in theory and practice 

 Tenure security is one of the three fundamental neoclassical arguments 
for land tenure reform (Besley, 1995; Brasselle et al., 2002), the others 
being transferability (gains from trade) and credit access (using land as 
collateral), all important to stimulate investment, more efficient land 
use and economic growth. Land tenure reform may explicitly aim to 
enhance tenure security, as an important catalyst which in turn stim-
ulates investment. Expected additional important benefits from land 
reform are equity and poverty-reduction effects. The positive mutual 
relationship between tenure security and investment implies an endog-
enous bias problem and thus creates a challenge for empirical analyses. 

 Broadly we think that land tenure security at farm plot level depends 
on many factors, including the specific farm plot characteristics, the 
household owner or operator characteristics, the land tenure character-
istics, the local institutional (including market) characteristics, past and 
present land policies, cultural norms and the historical context. 

 We can broadly distinguish between three types of approaches to the 
assessment of tenure security or insecurity: these approaches are known 
as the bundle of rights, the hazard analysis of individual plot tenures, 
and the direct inquiry or perception. 

 Examples of applications of the bundle of rights approach include 
Brasselle et al. (2002) who developed a ranking based on a hierarchy 
of rights at household level in a study in Burkina Faso. The hazard 
analysis relates the predicted ‘hazards of expropriation’ to some land-
specific investment, or earlier land redistributions, or other proxies, as 
an indicator of tenure insecurity. Studies using this approach include 
Carter and Yao (1998), Jacoby et al. (2002), Brandt et al. (2002) and 
Rozelle et al. (2002) in China. Meanwhile, Brandt et al. (2002) analyzed 
explanations of frequency and intensity of land readjustments. Then 
Carter and Yao (1998) used household panel data and simulations to 
show that reducing the number of reallocations by one would increase 
investment to an extent that in the end would raise output by about 
5 percent. Jacoby et al. (2002) assessed the impact of expropriation risk 
on investment in organic fertilizer use. Studies using the direct percep-
tions of tenure security approach include Holden and Yohannes (2002) 
in Ethiopia. 

 In this study we combine the three approaches and specifically assess 
how earlier land readjustments are related to current perceptions of 
future tenure security at the household forest plot level. Also we assess 
how a disaggregated bundle of land rights at household forest plot level 
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as well as an aggregated index of these rights are associated with the 
perceptions of future tenure security. Furthermore, we assess how the 
New Forest Tenure Reform and distribution of forest land certificates has 
affected the perceptions of future tenure security. Finally, the impact of 
tenure security perceptions and forest land rights, as well as the individ-
ualized certification of forest land on forestry investment are evaluated.  

  11.3     Tenure security and forest tenure reforms in China: 
a review 

 There have been many dramatic changes in the land tenure systems 
in China over the last 60 years. For forest lands, these changes include 
collectivization of private forests of farm households in 1956, the taking 
of private trees around homesteads by the communes in 1958, returning 
the trees around homesteads to households in 1961–1962, and then 
taking these private trees from households again in the period 1966–
1980 (Liu and Edmunds, 2003). It is obvious that such frequent policy 
changes create tenure insecurity among households. 

 Forest areas in China before 1981 may be classified into state-owned 
forests and collective forests, of which the collective forests accounted 
for 61 percent. From 1981, China started experimenting with new forms 
of management for its collective forests by establishing three forms of 
tenure; family plots, ‘responsibility hills’ (also managed by individual 
households), and collective management. 

 The collective owns the family plots but the use rights are distributed 
to households, and trees planted on the plots are owned by the house-
holds. For responsibility hills, the collective owns both the land and the 
trees, and decision making is shared by the collective and households. 
For collective management, ownership is collective for land and trees, 
and decision making is by village leadership (Liu and Edmunds, 2003). 
Initially it was illegal to transfer the use rights of family plots, but such 
transfers started in the early 1990s and were legalized by the Revised 
Forest Tenure Law of 1998. In the early 1980s, 31 million ha of forest 
land was transferred to 57 million households. This area of family plots 
remained steady for the rest of the century, while there was a slight 
decline in responsibility hill areas from 1984 to 1990. This was partly 
due to a conversion to family plots and partly due to a conversion back 
to collective management. 

 Forest tenure and tax policies were quite different in Northern China 
vs. Southern China (Yin et al., 2003). In Northern China households 
were assigned nearby forest areas and bare lands for re-forestation, and 



260 Stein T. Holden et al.

this has almost doubled the contracted forest area. Households were 
allowed to sell trees at market prices, harvest permits were not required 
and taxes were low, stimulating households to plant trees. 

 In Southern China, the experience with the tenure reform of the early 
1980s was that it caused a decline in forest stocks, and this caused some 
responsibility hill areas to be taken back into collective management. 
No clear duration was at first given for the family forest plots, while 
responsibility hills were contracted for just 5–15 years, which was too 
short for most timber species. Most of the forest land allocated as family 
plots had been deforested already and was given to the household on 
condition that they plant trees there. This was similar to the responsi-
bility to use the agricultural land that had been allocated to individual 
households. Lack of use or lack of planting of trees therefore resulted in 
higher tenure insecurity as such lands were recovered by the collectives 
and either redistributed to other households, or leased out, or converted 
back to collective management. According to Liu and Edmunds (2003) 
this policy did not succeed in enhancing investment but in fact had the 
opposite effect of discouraging the replanting of trees after harvesting. 
This may also have been a result of the frequent changes in earlier poli-
cies, and may have initiated myopic harvesting strategies (Albers et al., 
1998; Yin, 1998). 

 Other types of policy that may affect tenure security is the logging 
bans that have been introduced in the upper watersheds of the Yellow 
and Yangtze rivers, plus logging quotas, taxes and fees on harvesting, 
and marketing restrictions. Whether these affect expected profitability 
only directly, or indirectly as well through an effect on tenure insecu-
rity would have to be examined more carefully. In either case they may 
affect  investment and harvesting behavior of individual households. 

 The agricultural land contracts under the Household Responsibility 
System were renewed in the late 1990s, and this should have contributed 
positively to the feeling of tenure security for forest lands as well. The 
reallocation of village land has been an instrument to ensure equitable 
land distribution, and has been a substitute for missing land markets 
in China and several other countries. It has also been used to facilitate 
the collection of taxes and production quotas, and may be used in rent-
seeking by local cadres (Brandt et al., 2002). There is, however, large 
local variation in the extent of tenure insecurity as a consequence of 
the variation in the ways local governments have practised land adjust-
ments (Brandt et al., 2002). It is also possible that such adjustments 
may have affected forest land distribution to households; for example, 
villages with a more stringent adjustment philosophy for agricultural 
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land may have the same for forest land. This would imply that house-
hold size is an important determinant of forest land allocation to house-
holds. On the other hand, if land adjustments create tenure insecurity, 
this may also reduce the demand for forest land and lead to a negative 
effect from such readjustments to forest land distributions. However, 
recent law reforms like the Rural Land Contracting Law of 2003 may 
have reduced the impact of past land adjustments on current percep-
tions of tenure security. This may, however, depend on the degree to 
which the new laws have become locally known and implemented. 

 The introduction of the Villager Committee Organization Law in 1988 
allowed villages in China to conduct competitive elections of a village 
leader and a village committee consisting of four to seven members. 
Considerable variation has been identified in the speed with which this 
law has been implemented and also in the ways in which it has been 
implemented (Kennedy et al., 2004); they found, in a study in Shaanxi 
province, that more open elections were related to perceptions of fairer 
land reallocations. 

 Wang (2008) found in a nationwide study that higher quality village 
elections have improved the quality of rural governance by holding 
village cadres more accountable to peasants’ demands, as demonstrated 
in the higher level of peasant satisfaction with the performance of village 
committees in the provision of public services; the effect of village elec-
tions in holding cadres accountable was significantly higher in villages 
that owned substantial collective resources. 

 Our data contain variables for trust in village leader, the number of 
village leaders since 1990, and the year the current village leader took 
up position. Our basic hypothesis is that popular leaders have favored 
distribution of more forest land to individual households. But the reverse 
causality could also be true – more distribution of village forest land 
to households could have made village leaders more popular. A larger 
number of village leaders may be an indicator of democratic elections, 
and this may also be the case if the current village leader has taken office 
very recently.  

  11.4     The New Forest Tenure Reform in China 

  11.4.1     First steps 

 In the spring of 2003, the provincial government of Fujian formally 
approved the reform – but in fact the precedents had already been 
established as early as 1998  1   when a rural village, suffering from severe 
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deforestation due to ineffective collective management, had decided to 
reform forest tenure for itself. In 2002, another village individualized user 
rights to villagers, and transferred some of the forests to people outside 
the village, in return for payment. In the latter case, the individualization 
of forest management helped eliminate village debt and provided signifi-
cant rents for the first time since the first year of reform. The reason was 
that the farmers who accepted the forest user rights were required to 
pay a land rental fee to the villages. The forest plots sold off to outsiders 
earned village revenues in the form of lump sum stumpage (payment per 
tree stump at harvest)  payments. In our survey, many villages in Fujian 
were enjoying similar gains through forest tenure decentralization. A 
separate survey (Kong et al., 2006) confirms these findings in Fujian. 

 The political rationale behind the support of the provincial govern-
ment is also noteworthy. Historically, there had been provinces, such as 
Fujian, that had resisted tenure decentralization to a certain extent. So, 
why the renewed interest in reform? The answer may be found partly 
in the fact that due to the declining contribution of the forest sector 
in regional economies, fiscal incentives for the provincial government 
have changed; while forestry has declined in economic importance, 
particularly in harvests of state-owned forests and shipping industry, 
there has been concurrent growth in other sectors and the creation 
of private economies. As a result of these transformations, the cost of 
reforming the forest tenure system has been greatly reduced. 

 Moreover, national leaders have devoted much greater attention 
to rural development over the past few years. The New Countryside 
Development Initiative has become a more benevolent policy, since it 
includes the gradual elimination of agriculture taxes and fees as well as 
increasing investment in rural infrastructure and basic education. Also, 
farmers’ rights over agricultural land have made major progress after the 
enactment of the Rural Land Contract Law. These changes in the agri-
cultural sector have made the still-stringent policies in the forest sector 
more susceptible to criticism.  

  11.4.2     The nature of Collective Forest Tenure Reform since 2000 

 By the end of 2007, more than ten provinces had announced plans 
for collective forest tenure reform that provides stronger individual or 
group rights to forestland. As will be seen later, the magnitude of the 
current forest land reallocation is not as great as that of the first round of 
reforms in early 1980s. What makes the second wave reform important 
can be summarized as follows:
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     (i)  The once-resistant Fujian province has adopted mainstream forest 
tenure reforms aiming at individualization;  

   (ii)  Provincial decrees have stated that decisions regarding forest land 
reallocation should be made by village representative committees 
or by village assemblies requiring a 2/3 vote majority;  

  (iii)  Redistribution of plots will be accompanied by legal contracts and/
or forest certificates;  

  (iv) The allowable contract period is extended to 30, 50 or 70 years;  
    (v)  Adoption of the Rural Land Contract Law has enabled expanded rights, 

including those of forestland transfer, inheritance and mortgaging.     

  11.4.3     Approach and variation with the three provinces in mind 

 Fujian started out from a situation which emphasized collective manage-
ment. Having failed the test during the period from the mid-1980s to 
the early 2000s, this time the provincial government issued a document 
calling for tenure reform of individualization, setting the precedent for 
the second wave reform. Much of the forestland that had previously been 
managed collectively was distributed to individual farmers for manage-
ment. But in Fujian, farmer partnership had been a favored management 
model by many villages, probably as a result of a long tradition of collec-
tive management. So Fujian province allowed the village collectives to 
collect a forest land rental fee in return for redistributing forest land to 
individuals, as such forest land had belonged to the village collectives 
before the reform. This facilitated the decision to reform being made by 
the village leadership and the local forest authorities. 

 Jiangxi individualized the majority of the forest land in the early 1980s. 
In the late 1980s it is believed that much of the forest land was reclaimed 
by the collectives, setting the foundation of the pressure for a new reform 
in the early 2000s. Jiangxi basically followed the footstep of Fujian, and 
issued its reform document in 2004; the basic plan of the reform was 
broadly similar to that of Fujian, with the exception of disallowing a forest 
land rental fee by the village collectives. Instead, to compensate the village 
committee and local government, the provincial government provided 
funds to the local authorities as an incentive to carry out the reform. 

 Yunnan is a province with great ethnic diversity. It is generally believed 
that in Yunnan a large number of rural villages are accustomed to 
community management; many villages in Yunnan are under the influ-
ence of the Natural Forest Protection Program, which basically banned 
commercial harvests in affected areas. It is conceivable that in the reform 
process there might be a tendency towards re-collectivization instead of 
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individualization. Our survey data demonstrate that the outcomes are 
mixed; there was significant individualization, but re-collectivization 
also occurred in a number of villages, probably due to ethnic prefer-
ence for community management – or it could be that the prevention of 
excessive extraction was the main task in the non-timber copse forest-
lands (Kijima et al., 2000). Whatever the case, Yunnan province issued 
its reform document in 2006 and also started experimenting in nine of 
its counties that same year; full scale reform started in 2007.  

  11.4.4     Description of tenure categories 

 Based on the information collected in the survey areas, we identified 
more than ten different tenure types (or management arrangements). 
For purposes of analysis, we grouped them into six  broad categories of 
tenure type. Of these types, ‘Private Plot’ and ‘Individual Household 
Management’, as well as ‘Outsider Management Contract held by indi-
viduals or private organizations’ are classified as Individual Management, 
while the other types – ‘Partnership’, ‘Villager Group’, ‘Outsider 
Management Contract held by collectives’, ‘Collective Management’ 
and ‘Ecological Reserve Forest’ – are classed as Collective Management. 

 It is generally understood that since the reforms the Individual 
Management tenure type provides direct benefits to ordinary farmers, 
while the various levels of village leadership are the primary benefici-
aries of the Collective Management. To what degree the reforms have 
redistributed welfare within villages hinges largely upon these two broad 
divisions of management.  

  11.4.5     Evolution of forest land allocation 

 The principal transfer took place in the early 1980s, while at the time of our 
survey the New Forest Tenure Reform had transferred less land to house-
holds. There is also a small share of forest land that households have kept 
since the 1950s. In Jiangxi and Yunnan there was a more concentrated 
transfer of land to households in the early 1980s than in Fujian, where 
the allocation was more gradual. Group management is relatively more 
common on the more recently allocated forest land (after the year 2000), 
while individual management was relatively more common on land allo-
cated in the early 1980s. A major reason is that the group management 
includes not only collective management but also the natural village and 
partnership management. In particular, during the New Forest Tenure 
Reform period, village leaders sometimes decided to retain natural village 
leadership (also known as village cluster), as it was regarded as better in 
efficiency of scale than individual management.   
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  11.5     Descriptive analysis 

 We refer to Holden et al. (2011) and Yi (2011) for more descriptive details. 
This study focuses on the three provinces: Fujian, Jiangxi and Yunnan. 
 Table 11.1  provides descriptive statistics for the household level vari-
ables disaggregated by province from the survey in 2005/2006. The New 
Forest Tenure Reform started first in Fujian and last in Yunnan. There 
was more total forest land available in the villages surveyed in Fujian 
and Yunnan than in Jiangxi, but the average forest land allocated to 
households was nevertheless higher in Jiangxi than in Yunnan.    

  Table 11.2  provides information at household forest plot level. The 
mean forest plot size is largest in Fujian and smallest in Yunnan; however, 
the distribution of plot sizes is skewed and thus in all provinces the 
median plot size is much smaller than the average plot size. Collective 
plots are much larger than the average individual plots, and constituted 
50 percent of the forest land in 2000, based on the household level data 
from the three provinces.    

 A very large proportion of forest land plots was under individual 
management: 92 percent in Fujian, 85 percent in Jiangxi and 99 percent 
in Yunnan. Households had received forestland certificates for 
13.2 percent of the plots in Jiangxi, 13.8 percent of the plots in Yunnan 
and 15.6 percent of the plots in Fujian. Tenure security at plot level was 
assessed by asking each household for their plot whether they thought 
they would still have the plots five years into the future. A score of 2 was 
given if they were confident that they would still keep it, a score of 1 
if they were uncertain, and a score of 0 if they thought they would not 
keep the plot after five years. The average scores were high in all prov-
inces; 1.90 in Fujian, 1.93 in Jiangxi and 1.89 in Yunnan – significantly 
higher in Jiangxi than in the other two provinces. This score  is the vari-
able used as the dependent variable for the analysis of tenure security. 

 The average number of agricultural land adjustments was higher (1.6) 
in Fujian than in Jiangxi (1.2) and in Yunnan (0.9). Yunnan had a higher 
average score for trust in village leader, 7.35 – on a scale from 1 (lowest) 
to 10 (highest) – against 6.35 in Fujian and 6.65 in Jiangxi. The number 
of village leaders since 1990 was higher in Fujian. 

  Table 11.3  contains data on households’ perceptions of their bundle 
of forestland rights which had been disaggregated into different types of 
management rights and transfer rights within the village and to outsiders. 
The management rights were generally perceived to be very strong, except 
when it came to the conversion of forest land to agricultural land for crop 
production (allowed on about 50 percent of the plots), while intercropping 
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trees and agricultural crops was allowed on more than 90 percent of the 
plots. Transfer rights were perceived to be weaker in Yunnan than in the 
other two provinces. Not much difference was found in the average prop-
erty rights index (the aggregate score of individual management rights) 
for the three provinces. The following analysis shows the disaggregated 
rights alternating with the property rights index related to the perception 
of tenure security at household plot level and whether a written documen-
tation in form of a forestland certificate enhances the perception of tenure 
security beyond the contribution of the perceived property rights in form 
of the disaggregated rights or the property rights index. Their correlation 
with or effect on households’ investment on forest land is assessed.     

  11.6     Allocation of forest land 

 Based on the context described above we have, in relation to the process 
of allocating forest land to households, tested the following hypotheses: 

 Table 11.3      Disaggregated land rights at household forest plot-level by province  

 Fujian  Jiangxi  Yunnan 

 Type of land right  Mean  St. Error  Mean  St. Error  Mean  St. Error 

Right to convert 
forest land to 
cropland

0.493 0.012 0.528 0.016 0.548 0.010

Right to change 
forest type

0.811 0.009 0.826 0.012 0.821 0.007

Right to decide 
tree species

0.845 0.008 0.856 0.011 0.845 0.007

Right to intercrop 
trees and agric. 
crops

0.960 0.004 0.914 0.009 0.945 0.004

Right to abandon 
forest

0.669 0.007 0.826 0.008 0.840 0.005

Right to transfer 
plot to other 
villagers

0.751 0.010 0.740 0.014 0.659 0.009

Right to transfer 
plot to outsiders

0.634 0.011 0.724 0.014 0.590 0.009

 Property rights 
index 
 (sum of rights 
scores) 

5.177 0.041 5.438 0.061 5.255 0.036

   Note:  Right = 1 if yes, Right = 0.5 if yes but requires village approval, Right = 0 if no.

 Source : Peking University survey data.   
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  HA1:   The equity principle used for agricultural land is important for 
the allocation of forest land. This implies that it is household 
size that is the main determinant of forest land allocated to 
households within a village. 

  HA2:   Local power and influence helps to improve access to forest 
land. Being a village leader or party member therefore enhances 
access to forest land. Such leaders are more influential, because 
the provincial decrees stated that decisions regarding forest land 
reallocation should be made by village representative commit-
tees or by village assemblies requiring a 2/3 vote majority. 

  HA3:   Democratic village elections have contributed to enhancing 
the forest land allocation to households. This is based on the 
assumption that there is popular demand for more individual-
ized land rights and there is a demand from those that had lost 
land during collectivization. 

  HA4:   Good (trusted) local leaders have distributed more     forest land 
to households. 

  HA5:   Frequent agricultural land adjustments have reduced the 
demand for forest land among households and thus reduced 
the allocation of forest land. 

  HA6:   The more valuable the forest land, the more likely it is  to be 
converted to individual land.   

  Table 11.4  presents the results of the regression models testing these 
hypotheses. The first two models (columns 2 and 3) used  total forest area 
of households  as the dependent variable. The last two models (columns 
4 and 5) used  forest land allocated to households after year 2000  as the 
dependent variable; this is because of the interest in exploring whether 
there existed a different logic for forest land allocation in the New Forest 
Tenure Reform period than in the previous one, as the new one probably 
lays less emphasis on the equity principle. Models with and without the 
village level, potentially endogenous, variables were used due to lack 
of good instruments for their prediction. Panel data Tobit models with 
village random effects were used. The extent of left-censoring was more 
serious in the models with new forest land allocated after year 2000, but 
some interesting results still came out of these models.  2      

 Hypothesis HA1 was supported in the models for total forest land allo-
cation but not for forest land allocation after year 2000. Since  house-
hold size in year 2000  was used as a test variable, we may conclude that 
the equity motive was important in the past, not only in agricultural 
land allocation but also in forest land allocation. However, this motive 
seems not to have been important in the recent Forest Tenure Reform. 
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This provides evidence that in the past the equity principle had been 
adopted, since there was no scale advantage in forest management as in 
the case of agriculture land. During the New Forest Tenure Reform, the 
democratically elected leaders preferred individual management, and 
allocated forest land to individuals. Household size is likely to be quite 
stable over time, but we should be aware that there can be some reverse 
causality causing households that received more forest land to also have 
a larger household size. 

 Neither education nor age was found to have any effect on the recent 
allocation of forest land, so there is no evidence showing the improve-
ment on access to forest land by skill and ability. Hypothesis HA2 cannot 
be rejected, as a positive and significant relationship was found between 
membership in the Communist Party and forest land allocation, both 
for total forest land and for recent forest land allocation. 

 Hypothesis HA3, that democratic village elections have stimulated 
forest land allocation to households, is strongly supported by the anal-
ysis, as the new forest area allocated is strongly positively correlated 
(significant at 0.1 percent level) with the number of village leaders since 
1990. But it was insignificant for total forest land. Trust in Village Leader 
was not significantly correlated with forest land allocation, so hypoth-
esis HA4 is rejected, while there was a significant negative correlation 
between the number of land adjustments and the forest land allocated 
to households. This lends support for hypothesis HA5 that land adjust-
ments have caused a reduction in demand for forest land. 

 When comparing the three provinces, significantly more forest land 
was allocated to households overall in Jiangxi than in the other two 
provinces, while significantly less was allocated to households in the 
same province after 2000. This fits into the overall picture, where the 
forest tenure reform went further in allocating land to households in the 
early 1980s in Jiangxi, leaving less forest land available for additional 
distribution after year 2000. 

 Quite surprisingly, we found a positive significant correlation between 
forest land allocated to households and the dummy variable for whether 
the New Forest Tenure Reform had started in the village in the models 
with total forest area – but no such significant effect was found in the 
recent forest area allocation models. This may be interpreted such that 
those villages where the reform contributed to more forest land alloca-
tion in the past were also more eager to start the New Forest Tenure 
Reform, implying a reverse causality in the first two models. Finally, we 
found a significant positive effect of total forest land per capita in the 
village on forest land allocated, as would be expected. 
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 Hypothesis HA6, that more valuable forest land is transformed to 
individually managed, is tested first by running a panel probit model 
with a dummy for individually versus collectively managed land as the 
dependent variable. Right-hand side variables were key land characteris-
tics as indicators of land value; that is distance to road, slope (dummy) 
and irrigation (dummy). The more valuable land is assumed to be closer 
to roads, less likely to have steep slopes, and more likely to have access 
to water for irrigation. Initial investment on the land could also be corre-
lated with land value and individualization of the forest land rights. 
Town dummies were included, as the individualization of forest land 
was initiated at town level. The results are presented in  Table 11.5 ; we 
see that 16,525 plot observations were used in the analysis.    

 The results are consistent with hypothesis HA6. Forest plots closer to 
roads, on flatter slopes and with irrigation water access are more likely 
to have been transferred to individual management.  

  11.7     Forest plot level tenure security 

 Based on property rights theory and earlier studies of tenure security 
and insecurity in China and elsewhere, we have also launched a number 
of hypotheses about the relationship between perceived forest plot 

 Table 11.5      Factors correlated with plots being individually or collectively 
managed  

 Explanatory variables  Tenure choice 

 Year 2005 (dummy) −0.117
 Irrigation dummy 2.341***
 Slope (dummy: 1 =>25 and 0 =>25) −0.505***
 Distance to road (km) −0.266***
 Start year of managing forest plot −0.030***
 Length of contract for forest plot (years) 0.004**
 Number of times of small land adjustment 
in the village 

−0.042

 Log of investment on forestland in year 
2000 

0.460***

 Town dummies Yes
 Constant 61.450***
 Lnsig2u constant 2.775***
 Number of observations 16525

  Notes: Panel probit model town dummies. The dependent variable is a dummy variable with 
individual tenure = 0 and collective tenure = 0. Significance levels: ****  p <0.001, ***  p <0.01, 
**  p <0.05, *  p <0.1. Models with village random effects.  
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tenure security and various variables,  inter alia  forest plot characteris-
tics, tenure characteristics, village and policy characteristics where we 
can draw on the existing local variation. The benefit of having data on 
perceived forest plot tenure security and forest land rights at forest plot 
level allows us to use panel data methods that can control for observed 
as well as unobserved household heterogeneity by using household 
random-effects and fixed-effects models. Our hypotheses are as follows: 

  HB1:   Tenure security is higher on plots that have been allocated 
to individual households than on plots with shared (group) 
ownership. 

  HB2:   Forest land certificates enhance tenure security. 
  HB3:   Frequent land readjustments in agricultural land reduce tenure 

security of forest plots. 
  HB4:   Trust in village leaders (good ones, at least) is positively corre-

lated with tenure security. 
  HB5:   Tenure security is higher in villages with more democratic 

elections. 
  HB6:   Stronger property rights in terms of the score of the rights index 

representing the bundle of rights that households enjoy are 
correlated with higher tenure security.   

 We have tested these hypotheses using the household forest plot data 
from the three provinces. The dependent variable was whether house-
holds believed they would still keep the plot five years into the future, 
with three possible outcomes. The regression results are presented in 
 Table 11.6 , and the key findings are summarized below.    

 No significant differences were found for individually vs. group-
managed plots with respect to the perception of tenure security, and 
the same was the case for the share of the plot that the household 
controls, meaning also that group size did not significantly affect the 
feeling of tenure security. The findings therefore lend no support for 
hypothesis HB1. 

 Households were found to feel significantly more tenure secure on 
plots for which they had received forest land certificates. This variable 
was highly significant (1 percent level) in the random-effects as well 
as the fixed-effects models. The fixed-effects models should control 
for unobserved household heterogeneity that could cause selection in 
getting certificates, but the parameters in the fixed-effects models were 
even higher than those in the random-effects models, and remained 
highly significant. This represents strong evidence on the importance 
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of written documentation for the ownership of forest plots. Forest land 
certificates had been distributed only recently, with a duration of 30 to 
70 years, far beyond the five-year perspective applied in this analysis. So 
Hypothesis HB2 cannot be rejected. 

 The ‘number of land adjustments’ variable that could only be included 
in the random-effects models was insignificant. Hypothesis HB3 may 
therefore be rejected in our case. Experience of earlier land adjustments 
for agricultural land appears not to affect the current tenure security on 
forest land. Likewise, the ‘Trust in village leader’ variable (Hypothesis 
HB4) did not significantly affect the feeling of tenure security. The 
‘Number of village leaders since 1990’ variable was only significant (at 
the 10 percent level) in one of the models, and with a negative sign. If 
this variable is a reasonable indicator of democratic elections, Hypothesis 
HB5, that democratic elections have enhanced tenure security, may be 
rejected. The ‘Start year of current village leader’ variable was highly 
significant (at 0.1 percent level) in the   random-effects models and with 
a negative sign. This indicates that recently elected leaders had a signifi-
cant negative impact on tenure security – apparent evidence that local 
leaders were still considered to have substantial power over local land 
tenure rights, as it appears difficult to explain this result as a reverse 
causality or a spurious correlation. 

 In addition, the property rights index was found to be highly signif-
icant (at the 0.1 percent level) in both the random and fixed-effects 
models and with a positive sign, demonstrating a strong positive corre-
lation between the number and strength of rights and the feeling of 
tenure security. For the models with disaggregated rights, only the local 
transfer right was significant in both models, and with a positive sign, 
while the right to intercrop agricultural crops with trees on the forest 
plot was significant and positive in the random-effects model only. The 
aggregate combination of rights may be more significant because of the 
synergy between the disaggregated rights. We cannot therefore reject 
hypothesis HB6. 

 Putting these findings into context, it may be concluded that percep-
tions of a bundle of rights can be a good indicator of tenure security, but it 
does not tell the whole story. Provision of written documentation of rights 
in the form of forest land certificates strengthened the feeling of tenure 
security as a separate and additional effect. This is a lesson of substantial 
policy relevance, and it provides support for land certification in settings 
where there is tenure insecurity that can be reduced by such written docu-
mentation. It should be added that this is not necessarily the case in all 
settings, as local political economy factors could subvert such effects.  
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  11.8     Determinants of investment on forest plots 

 Besley’s (1995) three neoclassical arguments – tenure security, transfer-
ability, and credit access – are suggested to stimulate investment in land. 
In this section, we present the results of our test regarding the three funda-
mentals on forestland-related investment. The (monetized) investment 
variable was composed by adding up all forms of physical inputs, including 
family labor and capital investment on the forestland plot within the year, 
including afforestation, re-forestation after tree harvesting, silviculture, 
labor etc. We took its logarithmic form as our dependent variable. Panel 
Tobit models with household random effects were used for the analysis 
based on exogenous switching, such that separate models were run for 
households with and without forestland certificates, and separate models 
were run for forestland plots with and without certificates for households 
having at least one forestland plot certificate. The lagged (log of) the 
investment variable for year 2000 was included as an additional control 
for unobserved forestland plot heterogeneity and initial investment level. 
As a first stage, panel probit models were run to identify the factors associ-
ated with households with or without forestland certificates; and for the 
households with forestland certificates, panel probit models were run for 
the factors associated with forestland plots with certificates. The inverse of 
the predicted probabilities were included in the investment models as an 
attempt to control for selection bias. As an identification strategy, county 
dummy variables were included in the panel probit models, because forest-
land certification is largely decided at this administrative level. The results 
from the panel probit models are available from the authors upon request. 
A range of plot and household variables were included as controls. 

 We then aimed to test the following hypotheses: 

  HC1:   Tenure security increases forest investment. We use possession 
of forest land certificates and the perceived rights on forest land 
as indicators of tenure security, by assessing how specific rights 
were correlated with investments on certified and uncertified 
plots and for households without certificates. 

  HC2:   The transferability of forest land plots stimulates investment 
in said plots. We assessed how the transfer rights for plots were 
associated with investment in different types of plots. 

  HC3:   Access to credit encourages investment in the forest land plot. 
We assessed how mortgaging rights were associated with invest-
ment on different types of plots.   



Tenure Security and Investment Effects  277

  Table 11.7  presents the results. For households with forestland 
certificates the results are clearly different for forestland plots with 
certificates compared to the forestland plots without certificates for 
the same households. The right to change forest type was positively 
correlated with investment, and so were the rights to transfer plots to 
other villagers and to outsiders. On the other hand, rights to abandon 
forestland and to convert it to cropland were negatively associated 
with forestland investments on certified plots. The right to mortgage 
forestland with certificate was also negative and significant on plots 
with certificate. Few of these rights variables were significantly associ-
ated with investment in the uncertified forest plots belonging to the 
same households. 

 Another model, including the rights index variable, gave a signifi-
cant and positive correlation between the index on plots with certifi-
cates, while it was insignificant on the plots without certificate. This 
seems to indicate that stronger rights and forestland certificates jointly 
enhance investment unless the land can be converted to other uses 
or abandoned. So we cannot reject hypothesis HC1. Transfer rights 
were also positively associated with investment on certified plots. 
However, on plots without certificates, transfer rights were partly nega-
tively associated with investment. We therefore have mixed evidence 
regarding hypothesis HC2. Mortgaging rights were on the other hand 
negatively associated with investment on certified plots; this indi-
cates that such rights may not stimulate investment, and so we have 
to reject hypothesis HC3. Households with forestland certificates that 
had borrowed money were also investing significantly less in their 
certified forestland.      

 For households without forestland certificates, the right to convert 
forestland to cropland and the right to transfer plots to outsiders were 
significantly negatively associated with investment, while the right to 
select tree species and the right to use non-timber forest products were 
positively associated. Household heads that were village leaders invested 
significantly more than other households in their certified plots, while 
village leaders without forestland certificates invested significantly less 
in their forestland than did other households. Household income was 
significantly negatively associated with forest investment on certified 
plots but not on uncertified ones. This may imply that poorer house-
holds are more likely to see forestland investment as a future livelihood 
opportunity and therefore invest more – and they invest more where 
the tenure security is higher.  
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  11.9     Conclusion 

 This study has revealed that the equity principle was important in the 
process of forest land allocation to households in the 1980s, but the 
principle appears not to have played an important part in the forestland 
allocation to households that took place after year 2000. Democratic 
elections appear to have stimulated the recent allocation of forestland to 
households for individual household management. More valuable forest 
land; that is, forest plots located closer to roads, less sloping, and with 
access to irrigation water; were more likely to have been allocated to 
individual households. Forestland certificates strengthened the feeling 
of tenure security on plots and stimulated investment in forestry, which 
may be the most significant finding of policy relevance. Such certifi-
cates represent a written documentation that appeared to provide secu-
rity additional to that of the perceived rights that households enjoyed 
in their land, whether these were captured in a disaggregated way or 
through an aggregate index. 

 Since the households surveyed only had forestland certificates for 
about 15 percent of all forest plots, expanding such certification can be 
recommended. It is likely that such certification will further enhance 
tenure security which again should stimulate investment in the longer 
run, along with further reform being rolled out. It is expected to lead 
to better management of forestland and will be the subject of future 
research. This is in line with recent findings in Ethiopia, where land 
certification has been found to stimulate tree planting and maintenance 
of soil conservation structures (Holden et al., 2009).  

    Notes 

  1  .   Hongtian Village, Yongan County of Fujian Province, individualized forest-
land tenure in 1998.  

  2  .   In the estimation of allocated forest land, we also included individual char-
acteristics such as age, education of household head, as indicators of skill and 
ability. The rationale is that they might improve people’s bargaining power in a 
way similar to that of being a village leader/cadre or Communist Party member, 
etc., and so have influence on the decision process of forest land allocation.  
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   12.1     Introduction 

 The decentralized forest management regime has gained currency in 
developing countries in recent years (Agrawal et al., 2008), being viewed 
as a means of enhancing economic efficiency, public accountability, 
community and individual empowerment, and allocative efficiency in 
the forest sub-sector (World Bank, 2009). These reforms are expected 
to reconcile conservation and livelihood needs. In particular, forest 
decentralization is aimed at enhancing people’s livelihoods, alleviating 
poverty and preserving the forest condition. 

 Decentralization policies, however, do not affect forest users’ behavior 
directly. Rather, they change local incentive structures by altering secu-
rity, access and the power structure of local governance, which in turn 
lead to behavioral change. The expected outcomes of regime change are 
mediated by forestry regulations that impose conditions for the use of 
forest resources, and by the capacities of small holders and communities 
to adapt to those regulations. For instance, communities are required to 
implement workable systems of governance for their collective lands, 
exclude third parties and engage in competitive conditions with the 
forest markets. Indirectly, the outcomes of the reform are also influenced 
by access to financial and non-financial services; in the absence of these 
conditions, forest tenure reforms are unlikely to achieve their livelihood 
and conservation goals. Thus, decentralization policies may produce a 
variety of outcomes, both desirable and undesirable. For example, many 
of the Community Forest Associations (CFAs) formed in Kenya were 
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driven by expectations beyond what the legislation provided (Ongugo, 
2007; Ongugo et al., 2007). Indeed some CFAs anticipated converting 
forests into farmlands for production of cash and food crops (Ongugo 
and Njuguna, 2004). Basically, the diverse outcomes are dependent on 
community experiences and traditions, and the capacity of the local 
communities to take advantage of the prevailing market conditions 
(Monterroso, 2008). 

 Numerous benefits are expected to accrue to individuals from partic-
ipating in community forest associations through increased access to 
forest products such as fuel wood, herbal medicine, honey, tree seedlings, 
thatch grass and fodder. Other activities allowed within the co-man-
agement framework include ecotourism, bee-keeping, fish farming and 
the growing of crops. With these benefits, it would be expected that 
communities would fast embrace the system and participate effectively. 
However, progress has been slow, and in some cases CFAs have been 
formed, only to collapse after a short while (Ongugo et al., 2007). But 
it is also important to note that decentralization of forest management 
may not necessarily yield desirable environmental outcomes, as has 
been revealed by evaluation studies elsewhere in the World (Agrawal 
and Ribot, 1999). Thus, it is critical and urgent to understand what 
drives individual households to participate in community forest asso-
ciations, and how this participation impacts on specified environmental 
outcomes in Kenya, where forest cover is only 3 percent, much lower 
than the globally recommended rate of 10 percent. 

 Several studies have been conducted on community participation 
in forest management, the effects of Participatory Forest Management 
(PFM) on household poverty and the opportunity cost of forest conser-
vation (Emerton, 1999; Mogaka et al., 2001; Colfer, 2005; Mbuvi et al., 
2007; Ongugo, 2007; Guthiga et al., 2008 and Borner et al., 2009). 
Decentralization policies interact with numerous context-specific pres-
sures and interactions to change governance institutions and forest user 
behavior, and the resulting forest conditions and livelihood outcomes 
(Andersson et al., 2008). While there are several theoretical arguments 
relating to benefits and costs of forest decentralization, these fail to 
generate consistent predictions (Andersson et al., 2008). These studies 
ignore behavioral changes resulting from decentralization among forest 
users in their empirical investigations. 

 This study contributes to the literature on forest decentralization and 
devolution in Kenya by first examining the drivers of households’ partic-
ipation in community forest associations (CFA), which is the framework 
through which communities take part in forest management, before 
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analyzing how this participation impacts on household farm forestry 
investment decisions. We seek to understand how decentralization poli-
cies filter down to local forest users. Economic theory does not provide 
clear predictions about the effects of decentralization policies on forest 
users’ behavior. Instead, using studies of the way in which such policies 
interact with existing biophysical socio-demographic variables such as 
age, gender and educational variables, we must derive how wealth and 
other factors change incentives at the local level. We test the effects of 
forest decentralization, arguing that the effects of decentralization need 
to be understood according to specific contexts. Data for the analysis 
came from field research between May and July 2010 in several villages 
around Kakamega forest in Kenya, where decentralization of forest 
management has been implemented. 

 The study employs Propensity Score Matching (PSM) to measure 
the impact of household’s participation in CFA on farm forestry deci-
sions, and checks the robustness of the results with an Endogenous 
Switching Regression (ESR). We find that participation in CFA by house-
holds is influenced broadly by socio-economic and institutional factors. 
Participation in CFA is positively correlated with farm forestry develop-
ment. Our results suggest that policy makers need to devise and imple-
ment interventions that would promote development of community 
forest associations, with the ultimate goal of increasing forest cover in 
the country. The rest of the chapter is organized as follows: in the next 
section we review the history of decentralized forest management in 
Kenya. In  Section 12.3  we draw on existing literature to derive factors 
that influence household farm forest investment decisions.  Section 12.4  
examines methodological issues, while  Section 12.5  outlines the study 
area and provides summary statistics of the variables used. In  Section 
12.6 , we report and discuss our empirical results, and in  Section 12.7  we 
conclude and draw policy implications.  

  12.2     Forest decentralization trends in Kenya 

 The colonial government of Kenya created a forest department in 1902, 
alienating most of the then existing community-managed forests. The 
Forest Department managed and controlled all forests in the country, 
with policies focused on conservation. Following independence in 1963, 
a series of donor-funded forestry programs focused on afforestation 
and reforestation on farms, with the goal of alleviating firewood short-
ages. The Forest Department managed the forests without consultation 
outside the relevant government ministry, and without concerns for 
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social issues and the interests of local communities. The consequences of 
this central forest control were an increase in deforestation, forest degra-
dation and loss of biodiversity, leading to resistance by local people. 
Conflicts increased in the late 1980s between communities who needed 
firewood from neighboring forests and the Forest Department     (Ongugo 
and Njuguna, 2004). 

 The Forest Act of 2005 saw the formation of the Kenya Forest Service 
(KFS), a semi-autonomous government agency with representation from 
various government ministries. Unlike its precursor, the act provides a 
framework and incentives for community and private sector involve-
ment in the forestry sector. Community participation is achieved prima-
rily through CFAs, and integrated management of forests is the central 
principle motivating the new policy (Ongugo et al., 2007). 

 With CFAs entering into partnerships with KFS, local communities are 
given some leeway to directly participate in protection, conservation and 
management of a given forest area, subject to the provision of a manage-
ment plan for the forest. The new act has granted user rights, albeit 
limited, to the associations, provided the rights do not conflict with 
the conservation objectives (GoK, 2007). Under the new arrangement, 
the association members may collect non-timber forest products (NTFP). 
In addition, they are granted the rights to undertake ecotourism and 
recreational activities, scientific and educational activities, contracts to 
assist in undertaking specified silvicultural operations and other benefits 
that might be agreed on from time to time with the KFS. 

 The CFAs’ roles have been changing over time, and it is expected 
that they will become more and more involved in decision-making 
processes. They have also expanded their roles from lobbying to 
conflict management, involvement in fundraising activities, nego-
tiating with KFS during most of the meetings, and initiating rural 
development and forestry development activities. In addition, they 
are increasingly getting involved in putting in place systems designed 
to ensure equitable resource distribution. CFAs have successfully 
pioneered projects like butterfly farming, bee-keeping, farm forestry 
initiatives, environmental awareness programs, and ecotourism activ-
ities (Ongugo et al., 2008). 

 Mogoi et al. (2012), however, observe that forest user rights are not 
fully implemented as stipulated in the Forest Act 2005, and that commu-
nities still lack access to valuable forest products.  Table 12.1  shows the 
structure of property rights to forests before and after decentraliza-
tion. The government still reserves the right to decide on what CFAs 
are supposed to do and what section of the forest they will manage, 
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and most of the financial benefits accruing from productive units of the 
forests still belong to the government. Communities have been limited 
to subsistence and NTFPs with low financial value, with extraction being 
limited to only a few forests, plausibly explaining the low rate of CFA 
formation/uptake in the country. In some instances, non-members of 
CFAs blame their lack of involvement on the argument that government 
still has considerable power in forest management.    

 A number of CFAs have been formed through sensitization of commu-
nities adjacent to the major forests in the country by the Kenya Forest 
Action Network (FAN), the Kenya Forests Working Group (KFWG) 
(Ongugo et al., 2007) and the Laikipia Wildlife Forum (LWF). Lately, the 
Kenya Forest Service has also been spearheading the formation of CFAs 
as a step towards meeting the requirements of the Forest Act (2005). 
Members of a forest community and the locals adjacent to forest ecosys-
tems who form such associations are required to apply to the Kenya 
Forest Service (KFS) for certain privileges in relation to management of 
the said forests. The CFAs rely on membership fees and subscriptions as 
their main sources of funds (Kinyanjui, 2007). 

 Within the region of the current study, the introduction of participa-
tory forest management through the Forest Act (2005) led to the forma-
tion of the Kakamega Community Forest Association (KACOFA). This 
association was formed to enable the local communities participate in 
forest management and enjoy the associated benefits; it is an umbrella 
association comprised of about 31 forest user groups located around the 
forest. Membership to the user groups is open to all, although it involves 
payment of membership fees and periodic subscriptions to run the 
group activities; the members also have to contribute some of their time. 
Besides coordinating activities of the different user groups, KACOFA is at 
the centre of management and conservation of Kakamega forest, with 
activities ranging from the establishment of tree nurseries to afforesta-
tion. It also helps raise community awareness relating to conservation, 
monitoring the forest condition, monitoring activities carried out by user 
groups, training groups on tree nursery management and forest policing. 

 With the participation of its members, the CFA crafts the rules 
governing the harvesting of forest resources (see  Table 12.2  for example 
of rules), members’ participation in forest conservation, rehabilitation 
and management, and the sharing of benefits; some of the forest prod-
ucts that may be harvested include firewood, thatch grass, mushrooms, 
fodder, herbs, honey and butterflies. Some groups engage in ecotourism 
and the propagation of tree seedlings for sale. Although membership of a 
CFA is open to all who are ready to conform to the rules and requirements, 
the kind of forest products that can be harvested are more pro-poor.  
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  12.3     A review of farm forestry decisions by rural 
households 

 This section reviews the link between participation in community forest 
management groups and households’ investment decisions relating to 
farm forestry. It also explores other factors that may motivate house-
holds to undertake on-farm tree growing. 

  12.3.1     Community forest association-farm forestry nexus 

 Because participatory management allows communities to access a 
number of forest products, it could seen as a disincentive to on-farm 
tree planting. The literature, however, indicates that this may not be 
true; participation in forest management groups has been shown to 
influence decisions to plant more trees on farms (Emtage and Suh, 
2004). Perhaps this is because such participation enhances people’s 
attached value to forest ecosystems and the need to protect them, 
which in turn results in their desire to increase forest cover on their 
farms. Moreover, participation in community-based conservation 
groups enhances farmers’ access to diversity, quality and quantity of 
tree species (Boffa et al., 2005). For instance, in Kenya the community 
forest associations train their members in tree planting and care, and 
tree nursery establishment. As a result, the group members have easy 
access to tree seedlings, either from group-managed or their own nurs-
eries for planting in their own farms; this could accelerate on-farm tree 
planting practices. Moreover, the range of forest products allowed by 
the act to be extracted by communities is restricted to non-timber and 
dead wood. Because community participation in forest management 
improves forest policing, the community members may be compelled 
to plant trees for timber and related products on their own farms. 
While this may apply to all community members, CFA members and 
non-members alike, the CFA members could have an edge over the 
non-members because of the training they get and their easy access to 
tree seedlings.  

Table 12.2 Example of CFA rules for grazers

  (i)  All grazers must be registered with a user group and pay membership dues.
 (ii) Grazers may not graze on young plantations.
(iii)  Grazers will participate in forest management activities such as firebreak 

clearing, pruning, tending to young seedlings in the forest, etc.
(iv) Grazers will pay 10 KES per sheep and 40 KES per cow.
 (v) Goats are not allowed into the forest.
(vi) A fine equivalent to 1 ram will be charged to offenders.
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  12.3.2     Other factors that explain on-farm tree growing 

 Various factors explain the differences in farm tree-growing decisions by 
smallholder farmers. However, the specific socio-economic and institu-
tional variables affecting those decisions differ across countries, regions, 
villages, and farms. Moreover, the direction of influence of a given vari-
able is often inconsistent across studies. 

 Household decisions to plant trees may be directly influenced by 
household-specific, plot-specific and institutional factors. For instance, 
farm forests have enormous environmental advantages above direct 
benefits to the farm households. To comprehend these indirect benefits, 
the decision maker at household level requires some education, either 
formal or informal, obtained through schooling or extension services. 
Thus, better educated household heads, or households with access to 
government or farmer-farmer extension services, are better adopters of 
farm forestry (Muneer, 2008), either because they view tree planting as 
a means of improving the land (Dewees, 1995) or because they are able 
to appreciate other non-quantifiable benefits such as ambiance, micro-
climate modification or carbon sequestration. This also explains why 
households with good social networks may have a higher possibility of 
planting trees; because they are able to get extension services through 
such networks (Muneer, 2008; Gebreegziabher et al., 2010). 

 Institutional factors have also been shown to influence the decision by 
households to plant trees. Secure land tenure arrangements, for example, 
have been found to influence tree planting decisions among farmer 
groups. Trees take a long time to come to maturity, and only farmers 
who are confident of continued use of a given plot would be encouraged 
to plant them (Warner, 1995; Deininger and Feder, 2001; Bannister and 
Nair, 2003; and Gebreegziabher et al., 2010). However, some studies do 
not agree with the idea that secure tenure may encourage tree planting, 
and cite cases where communal ownership of land has been more condu-
cive to development of farm forestry (German et al., 2009). Perhaps tree 
planting in areas with an ambiguous land tenure system is a means used 
by households to place a claim of legitimacy of ownership and/or access 
to a given piece of land.   

  12.4     Methodology 

 This section has twin objectives: to identify the determinants of a house-
hold’s participation in CFA, and to estimate the impact of participation 
in CFA on farm forestry investment decisions. We discuss the approaches 
used to achieve these objectives in this section. 
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  12.4.1     Factors associated with participation in CFA 

 Participation in CFA has potential costs and benefits which are perceived 
uniquely by different households. Costs may include membership fees, 
monthly/annual subscriptions, and time to undertake the association’s 
activities; while benefits may include access to forest products, contracts 
to undertake specified activities within the forest, grazing in the forest, 
access to information on care for trees and general benefits of main-
taining forests, and better access to quality tree seedlings. The individual 
decision to participate in a CFA can be modeled in a random utility frame-
work, popular in analyzing innovation adoption under uncertainty (see 
Feder, Just and Zilberman, 1985). This implies that participation in CFA 
can be modeled as a binary choice based on utility maximization subject 
to household resource constraint (Manski, 1977). The utility function of 
the household can be expressed as:

 ( )i i iU f X �= +b    (1)

 where iX  is a vector of exogenous variables and b is a vector of param-
eters to be estimated. The unobserved part of the household’s utility 
is represented by ie  which is assumed to be independently and identi-
cally distributed with a mean of zero. A farm household will choose to 
participate if the utility derived from participation, p

iU  is higher than the 
utility derived from non-participation, n

iU . The probability of a house-
hold being a member of CFA is given by ( )i iP X<e b . Thus, the participa-
tion model to be estimated is:

 ( 1) ( ) ,i i i i iP p P X X� �= = < = +b b    (2)

 1
where

0

p n
i i

i

if U U
p

otherwise

�� >��= �����

 

 The behavior of each household is influenced by its transaction costs, 
which are influenced by its access to information, assets, services and 
markets (Barrett, 2008). Whether a household participates in a CFA 
or not is dependent on the household’s evaluation of the costs and 
benefits. 

 Literature indicates that human capital is important for receiving 
and processing information with regard to new developments (Schultz, 
1982). It is therefore important to include in the analysis the household’s 
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decision makers’ education and experience, captured by their level of 
education and age. A better educated household head is exposed to more 
information, and so has the capacity to interpret information received 
appropriately , and thus turn it into an opportunity. Experience may 
come with education or age, and has an important influence on the 
activities of an individual. Other important factors are the physical assets 
such as land, labor and cash (Boahene, Snijders and Folmer, 1999). Thus 
we include the landholding size, household size (to proxy for access to 
labor), and access to credit (to proxy for cash constraints). Whether a 
household owns cows or oxen is also important in the analysis as they 
indicate the household wealth level. Moreover, ownership of such live-
stock may motivate a household to participate in CFA so as to access the 
forest for grazing. Ownership of oxen may also proxy for transport cost. 
Because households participate in CFAs as a result of perceived benefits 
(Ongugo et al., 2007), distance to the forest and the forest management 
agency are likely to influence participation. Households that are close 
to the forest are more likely to participate because they are impacted 
more directly by the forest condition. Moreover, they are likely to gain 
more from harvesting the bulky forest products which are less econom-
ical for households that live far from the forest to extract and transport 
for domestic use. Even with community participation in forest manage-
ment, the different management agencies in charge of different portions 
of Kakamega forest still pursue different objectives. For instance, the main 
objective of the Kenya Wildlife Service (KWS) is conservation; it does not 
allow communities to extract any forest products, whether or not they 
participate in forest management. Thus, the scope of private benefits of 
participatory forest management is limited from KWS-managed forest 
areas. Consequently, KWS as a forest management agency is likely to 
discourage participation in CFAs. But on the other hand, the KFS permits 
the harvesting of a specified range of forest products as well as allowing 
regulated grazing and crop cultivation in the forest by registered CFA 
groups. 

 The gender of the household head may influence participation. Men 
and women have different opportunities, motivation and abilities to 
involve themselves in collective action (Pandolfelli, Meinzen-Dick and 
Dohrn, 2007). Domestic responsibilities may also reduce the chances of 
women to participate in groups (Meinzen-Dick and Zwarteveen, 1998). 
Because of this, we include the gender of the household head in the 
analysis. 

 The influence of social networks in decision making among the small-
holder households has been recognized in the literature. Such networks 
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are for farmer-to-farmer extension, and may accelerate the diffusion of 
new ideas (Matuschke and Qaim, 2009; Conley and Udry, 2010). As a 
result, we include the number of social groups, other than CFA, that a 
household participates in.  

  12.4.2     Analyzing the impact of participation in CFA 
on farm forestry 

 The main interest here is to estimate the average treatment effect on 
the treated (ATT) ; that is, the way in which participation in commu-
nity forest association affects the on-farm growing of trees. Because 
we are not able to observe what the results would have been without 
participation, we have to deal with data missing from the counter-
factual; the remedy is to identify non-participating households and 
use them as counterfactual. But we must also deal with selection bias, 
because households take deliberate decisions whether or not to partic-
ipate in a CFA. This self-selection implies that the mere comparison 
of outcomes of CFA members and non-members cannot yield reliable 
results. 

 Selection bias may arise from systematic differences between partici-
pants and non-participants. These arise from observable characteristics 
such as asset ownership and education. We use propensity score matching 
(PSM) to control for the observable characteristics; PSM constructs a suit-
able comparison, using non-participants that are similar to the partici-
pants in all relevant observable attributes (Caliendo and Kopeinig, 2008). 
Another potential source of bias is differences between participants and 
non-participants in terms of the unobservables. PSM cannot control for 
this kind of bias, and therefore we conduct a sensitivity analysis of our 
impact results. We further use endogenous switching regression (ESR) 
to verify the existence of selection bias due to unobserved household 
effects. 

 The execution of PSM is undertaken in two stages. The first stage 
involves generation of the propensity scores, ( ),P X  from the probit 
model; these scores indicate the probabilities of respective households 
being members of CFAs. From the scores, we construct a control group by 
matching participants to non-participants according to their propensity 
scores. Participants for whom no matches are found and the non-partici-
pants that are not used as matches are excluded from further analysis. At 
the second stage, we compute the effect of membership to CFA on land 
size that a household devotes to tree growing (ATT), using the matched 
observations. PSM estimator of the ATT is obtained by computing the 
difference in land size under trees between households participating in 
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CFA and the non-participating ones which are appropriately matched 
by the propensity scores, expressed as:

 
{ }( ( ) 1) (1) 1, ( ) (0) 0, ( ) ,PSM

ATT E P X p E Y p P X E Y p P X� � � �= = = � =	 
 	 
t
   

(3)

 where (1)Y  and (0)Y  represent acreage under trees for participating 
households and non-participating households respectively. 1p =  indi-
cates treated/participating households while 0p =  indicates control/
non-participating households. We use all the variables in the PSM probit 
in the outcome analysis, in the belief that the inclusion of even non-
significant variables cannot bias the estimates nor can they make them 
inconsistent (see Caliendo and Kopeinig, 2008 for details).   

  12.5     The study area and data 

 The study site for this survey was around Kakamega Forest, situated in 
the ethnically homogenous Kakamega county of Kenya. It lies north-
east of Lake Victoria, between latitude 00°10’N and 00°21’N and longi-
tude 34°47’E and 34°58’E, at about 1600 meters above sea level. The 
forest area is drained by two main river systems: the Isiukhu to the north 
and the Yala to the south. The forest is the only remaining rainforest in 
Kenya, and is the furthest east remnant of the Guinea-Congolean rain 
forest. According to the 1994 welfare monitoring survey, 52 percent of 
the population in the district lives below the poverty line (US$1 per 
day). As a result, there is heavy reliance on the forest for livelihood 
and income generation. This region has also been considered by the 
Kenya Woodfuel and Agro-forestry Programme (KWAP) as one of the 
areas that could benefit most from policies that target improvement of 
forestry projects due to its high population and agricultural potential. 

  12.5.1     Data 

 The data for this study was collected from communities around Kakamega 
forest in western part of Kenya. A random sample of 318 households 
was interviewed using a detailed semi-structured questionnaire. The 
households were randomly selected across the villages in the study area. 
Information was collected on household demographics, household assets, 
location, participation in social groups other than CFA, access to credit 
facilities, land size planted with trees, management agency in charge of 
the neighboring forest portion, and knowledge of the forest manage-
ment reform envisaged in the Forest Act (2005).  Table 12.3  captures the 
descriptive statistics of the variables used in this analysis.    
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 The mean age of household head is 48 years and 47 years for partici-
pating and non-participating households, respectively. The education 
level of both participants and non-participants was secondary school, 
on average. The household size for participants and non-participants is 
six and five, respectively. 79 percent of the households participating in 
CFAs were male-headed. It is presumed that male-headed households 
may be better resourced and informed, enabling them to participate 
more in CFAs. Of the non-participating households, 69 percent were 
male-headed. 

 On farm characteristics, participants in CFAs had smaller land sizes 
(average 1.9 acres/0.77 ha) relative to that owned by non-participants 
(2.3 acres/0.93 ha). Another variable of significant interest is access 
to credit facilities; 27 percent of CFA participants had access to credit, 
compared to a paltry 8 percent of non-participants. 

 With regard to institutional attributes, households not participating in 
CFAs belonged, on average, to one social group, while participating house-
holds belonged to two social groups other than the CFA. Participation 
was also informed by the management agency of the neighboring forest 
portion; 91 percent of the participating households were closer to forest 
portions managed by the KFS. Awareness of the household of Forest Act 
(2005) also appears to have had influence on the decision to participate 
in CFA; 85 percent of the participating households were aware of the act 
even before joining, whereas of the non-participating households, only 
37 percent were aware of the act. 

 Notably, the difference in mean land size under tree cultivation 
between the participating and the non-participating households is 
different from zero with a  t -statistic of 3.64. This makes it important 
to investigate whether this difference does indeed originate from CFA 
membership. Notice that we only considered trees planted after 2005, 
when community participation in forest management was initiated in 
the country.   

  12.6     Results and discussion 

 In this section, we show and discuss the results of our analysis of the 
determinants of household participation in CFA, and how this participa-
tion impacts on household farm forestry behavior. 

  12.6.1     Determinants of household participation in CFA 

 We estimate the probit model of household membership to CFAs as 
described in Equation 2. The results are displayed in  Table 12.4 .    
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 Distance to the forest is negatively correlated with the probability of a 
household participating in CFA; each additional minute of walking time 
to the forest reduces the probability by 0.6 percentage points. This is 
reasonable, because if households join a CFA to benefit from the extrac-
tion of forest products, households that are far from forests will have less 
impetus to participate, it being more expensive for them to travel to the 
forests for such products. 

 Access to credit is positively associated with household participation 
in a CFA; it increases a household’s chance of participating in a CFA by 
about 25.3 percentage points. This is plausible, because such households 
are better endowed to hire labor or purchase equipment that would 
maximize their gains from participating in a CFA. As a result, they would 
be more motivated to participate in CFAs. 

 Households with more members have a higher chance of participating 
in CFAs; each additional member increases the chance of a house-
hold participating in CFA by 3.5 percent. The reason for this is fairly 
straightforward. Household size is a proxy for labor endowment at the 
household level, so larger households have labor time to devote to CFA 

 Table 12.4      Probit model of CFA membership  

Variable
Marginal 

effect
Standard 

error Z

Distance to forest (in 
minutes)

−0.006 0.004 −1.70*

Access to credit 0.253 0.097 2.43**
Owning cow(s) 0.049 0.091 0.53
Owning oxen −0.002 0.079 −0.03
Household size 0.034 0.020 1.72*
Landholding size (acres) −0.048 0.021 −2.31**
Male household head 0.039 0.088 0.44
Education level of head 0.017 0.051 0.34
Social capital (no. of social 
groups)

0.107 0.037 2.85***

Distance to forest, squared 0.00002 0.00004 0.70
Age of head 0.004 0.003 1.47
Log of household assets 
value

−0.009 0.034 −0.28

Aware of Forest Act 0.487 0.062 6.77***
KFS Management 0.217 0.096 2.10**
No. of observations 297
Pseudo R-squared 0.33

  Source: Authors’ computation based on  Field Survey of   Kakamega Forest  (2010). 

   Note: * Significant at 10%, ** Significant at 5%, *** Significant at 1%.    
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activities, besides being better placed in terms of labor for the extraction 
of forest products. Larger households may also have a higher demand 
for forest products which they may not satisfy by on-farm production. 
Thus, participating in CFAs and benefiting from forest products could be 
viewed as a viable livelihood alternative for the larger households. 

 Household landholding size is negatively correlated with CFA 
membership. Each additional acre (0.4 ha) of land owned reduces the 
probability of participating in CFAs by 4.8 percentage points. A possible 
explanation for this is that households with larger pieces of land may 
produce a number of forest products on farm; if this is the situation, 
such households would not be motivated to join CFAs. Moreover, if a 
larger proportion of the land owned is put under crop cultivation or 
livestock farming, the household may lack the time to devote to CFA 
activities. 

 Participation in other social groups positively correlated with house-
hold participation in CFA. This is understandable, because through such 
groups information on CFA is disseminated. Of course, herd behavior 
may also lead members of a given social group to jointly decide to partic-
ipate in a CFA. Furthermore, trust built from the previous social groups 
may encourage households to quickly accept new ways of cooperating. 

 Those households that were aware of the Forest Act (2005) had a 
48.7 percent higher chance of participating in a CFA. This could have 
been because such households were aware of the benefits that could be 
derived from participating in CFAs, and wanted to take advantage of 
these. But management agency is also important in determining partici-
pation of households in CFAs. Those households that are closer to forests 
managed by the Kenya Forest Service (KFS) have a 21.7 percent higher 
probability of participating in CFAs than do households closer to forests 
managed by the Kenya Wildlife Service (KWS). This could in part be 
because the KFS has been at the forefront of educating and encouraging 
communities to join CFAs. However, it must also be noted that manage-
ment by KWS is more restrictive, limiting forest entry by communities 
and thus reducing potential benefits. People are  less willing to partici-
pate in CFAs if doing so does not give them any advantages in terms of 
extraction of forest products.  

  12.6.2     Impact of CFA membership on farm forestry 

 As indicated earlier, the matching process is preceded by specifica-
tion of the propensity scores for the treatment variable. A probit 
model was employed to predict the probability of a household being 
a member of CFA, as outlined and discussed in  Section 12.6.1.  The 
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effect of participation in CFA on a household’s land area under trees 
(farm forestry) was estimated with Nearest Neighbor Matching (NNM) 
and Kernel-Based Matching (KBM). Matching was done in the region 
of common support.  Figure 12.1  presents the distribution of propen-
sity scores and the region of common support. The figure indicates 
the bias in the distribution of propensity scores between members and 
non-members of CFA; it reveals the significance of proper matching and 
imposition of the common support condition to avoid bad matches.    

  Treated   on-support  shows CFA-member households which found suit-
able matches while  treated   off-support  shows CFA-member households 
which did not find suitable matches. Similarly,  untreated   on-support  
represents non-CFA member households which found suitable matches 
whereas  untreated   off-support  shows the non-CFA member households 
which did not find suitable matches. We present the average treatment 
effects and sensitivity analysis in  Table 12.5 .    

 The results indicate that household participation in CFA is posi-
tively correlated with the size of land that the household devotes to 
tree planting. Specifically, the NNM and the KBM causal effects of 
CFA membership on size of household land under trees suggest that 

0 .2 .4 .6 .8 1

Propensity score

Untreated: off support Untreated: on support
Treated: on support Treated: off support

 Figure 12.1       Propensity score distribution and common support for propensity 
score estimation   
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households that participate in CFA have 0.428 acres (0.17 ha) more 
land under tree cultivation than do the non-CFA members. A casual 
examination may give the impression of perverse results here, because 
it would appear that farm households should plant  fewer  trees once they 
are able to access forest products from the government forest. There are, 
however, critical factors that could lead the participants to initiate and/
or intensify on-farm tree growing:

   CFAs train members in the need to manage and conserve forests, not 1. 
just as a source of livelihood products but also as a source of income. 
The members are encouraged to initiate alternative income sources, 
such as bee-keeping, which may necessitate allocating part of the 
household’s land to trees;  
  Not all forest products may be obtained from the government forest. 2. 
For instance, the forest users may harvest wood fuel, but they can 
never be allowed to cut down trees for, say, building or fencing poles. 
In any case, involvement of communities in forest management 
implies a remarkable reduction in the cases of cheating; this means 
that community members have no option but to run on-farm forests 
for extraction of the products that cannot be accessed from the govern-
ment forest. While this may apply to all the community members, 
CFA participants and non-participants alike, the CFA participants 
may have the advantage of accessing tree seedlings more cheaply 
from the association than their non-participating counterparts;  
  Because the CFAs have increased access to the forest, there could be 3. 
stiffer competition for certain valuable forest products such as medic-
inal plants. This could drive community members to develop their 

 Table 12.5      Average treatment effects and sensitivity analysis  

Matching 
algorithm Outcome ATT

Critical 
level of 

hidden bias 
(Γ)

Number of 
treated

Number of 
control

NNM Acreage 
under trees

 0.428*** 
 (4.43) 

2.65–2.70 140 157

KBM Acreage 
under trees

 0.428*** 
 (4.13) 

2.00–2.05 140 157

  Source: Authors’ computation based on  Survey of   Kakamega Forest  (2010). 
   Note: t-values in parentheses; *** Significant at 1%. ATT = Average Treatment Effect for the 
treated.    
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own farms with such species. Indeed, medicinal plants were found to 
be some of the most popular on-farm tree species during the survey;  
  Participatory forest management allows communities to graze their 4. 
animals in the forest or to harvest grass for livestock. It also allows the 
communities to grow crops within the forest through the Plantation 
Establishment and Livelihood Improvement Scheme (PELIS). This 
could free more household land for tree growing among the partici-
pating households; and  
  Through training by the community forest association and direct 5. 
engagement in forest management, the CFA-participating house-
holds may develop a sense of appreciation of forests. For instance, the 
group involved in ecotourism such as the Kakamega Environmental 
Education Programme (KEEP) would be more interested in forest 
conservation and would encourage members to plant trees on their 
farms rather than disturb the condition of the government forest.    

 The results of the sensitivity analysis for the presence of hidden bias 
are presented in the fourth column. Because the sensitivity analysis 
for insignificant effects is not meaningful, we computed Rosenbaum 
bounds, given by gamma ( Γ  ), only for the treatment effects that were 
significantly different from zero (Hujer et al., 2004). Our results indicate 
the highest values of  Γ  of 2.05 and 2.70 for KBM and NNM, respectively; 
this shows that our results are less sensitive to unobserved confounding 
selection effects. Notice that  Γ =1 implies absence of hidden bias. Thus, for 
our results to be rendered invalid, an unobserved variable must increase 
the odds of a household choosing to participate in CFA by 105 percent 
for KNM and 170 percent for NNM. This shows that even fairly large 
amounts of unobserved heterogeneity are not likely to alter the infer-
ence about the estimated effects of CFA membership on size of land 
devoted to trees by households. The robustness of these results is further 
confirmed by results of Endogenous Switching Regression (ESR), which 
indicate that there is no selectivity arising from unobserved factors (see  
 Table 12.6 ). Correlations between the error terms of the selection equa-
tion and the outcome equations of the CFA participation and non-par-
ticipation regimes (as measured by 1mr  and 0mr , respectively) are positive 
but statistically insignificant. This suggests that households that choose 
to participate or not to participate in CFA do no better or worse than 
any randomly picked household in terms of their acreage devoted to 
trees. The model fulfils the necessary condition for consistency that 

1 0<m mr r . The likelihood ratio test for the independence of the three 
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equations could not be rejected. These findings confirm the reliability 
of the PSM results. 

 The main objective of PSM estimation is to balance the distribution 
of relevant variables in the groups of CFA and non-CFA members rather 
than making a precise prediction of selection into treatment. We use 
the reduction in the median absolute standardized bias between the 
matched and unmatched models to examine the balancing power of 
our estimations. We show these results in  Table 12.7 .    

 As indicated by the third and fourth columns, substantial reduction 
in bias was achieved through matching.  P -values show that joint signifi-
cance of the regressors was rejected after matching, and never rejected 
at any level of significance before matching. This suggests that there was 
no systematic difference in the distribution of the covariates between 
members and non-members of CFAs after matching.   

 Table 12.6      Results of endogenous switching regression model  

Selection equation CFA participants CFA Non-participants

Coefficient Z-score Coefficient Z-score Coefficient Z-score

Land size −0.14*** −2.67 0.17*** 5.36 0.04*** 2.62
Asset value 0.01 −0.11 0.01 0.41 0.02 0.98
Social capital 0.92*** 3.76 0.05 0.37 0.01 0.10
Age of head 0.01 1.24 −0.004* −2.04 −0.001 −0.58
Household size 0.05 0.98 −0.01 −0.43 0.003 0.19
Male head 0.15 0.70 −0.04 −0.62 0.07 0.86
Credit access 0.67*** 2.65 −0.08 −1.00 0.01 0.05
Secure tenure 0.26 1.35 −0.02 −0.40 0.03 0.57
Own cows 0.21 1.01 −0.20*** −1.92 0.08 1.56
Own oxen −0.04 −0.19 −0.02 −0.44 −0.16** −2.35
Access to extension 0.02 0.08 −0.02 −0.24 0.13* 1.71
KFS mgt 0.36 1.35 −0.04 −0.31 0.01 0.21
Intercept −2.82*** −3.01 0.39 0.39 0.01 0.02
Distance to forest 

edge
−0.001 −0.65

Aware of forest rules 1.38*** 7.43
ln 1� −1.11*** −2.61

1�	 0.077 0.22
ln 0� −1.29*** −2.86

0�	 0.645 0.96
Wald 

2
 91.13***
Log likelihood −192.04
LR test of indep. eqns: 

2
 (1) 1.04

  Source: Authors’ computation based on  Survey of   Kakamega Forest  (2010). 

   Note: *, **, *** mean significant at 10%, 5% and 1%, respectively.    
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  12.7     Conclusion and policy recommendations 

 The direct effect of households participating in community forest 
associations (CFA) is that more household land gets devoted to farm 
forestry. The study employed combined Propensity Score Matching 
(PSM) and Endogenous Switching Regression (ESR) to examine the 
direct effect of CFA membership on acreage under tree cultivation, 
using cross-sectional data from a survey of farm households adjacent 
to Kakamega forest. The analysis considered the causal relationship 
between participation in CFA and household land area that has been 
put under trees since 2005. It also examined the factors that drive 
households to participate in CFAs. 

 Empirical results indicate that CFA-member households, on average, 
have 0.428 more acres (0.17 ha) of land under tree cultivation than 
non-members. The implication of this is that decentralized forest 
management is a viable approach towards increasing private forest 
cover while conserving public forests in the country. This may appear 
less practicable in very land-scarce regions, but through a program 
like PELIS even the land-poor may be able to free some private land 
for tree growing. To ensure that households effectively participate in 
the community forest associations, policymakers must devise alterna-
tive livelihood and income-generation mechanisms to ease financial 
constraints among the forest-adjacent communities. Alternatively, 
funding mechanisms for the CFA operations may need to be devised 
so that they are less burdensome particularly to the poor participating 
and/or intending-to-participate segments of society. 

 Table 12.7      Indicators of covariate balancing before and after matching  
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 Campaigns for participation in CFA by households should target 
education of the households about the relevant components of the 
Forest Act (2005), because those who understand the act have a higher 
probability of joining CFAs. Moreover, the campaigns should moti-
vate communities to form other social groups as well, because those 
who participate in other social groups are more likely to join the CFAs 
later. More importantly, forest management agencies should guarantee 
entry into forests for the extraction of specified forest products, because 
restricting entry discourages households from joining CFAs and partici-
pating in the devolved forest management arrangements. 

 In a nutshell, promising policies include:

   Increased access to information, especially with regard to the content 1. 
of the Forest Act (2005);  
  Increased access to formal credit among the forest communities;  2. 
  Promotion of formation of social groups, other than CFAs, among 3. 
the forest communities;  
  Improvement of infrastructure to link communities with the forests 4. 
so as to minimize transport cost that individuals incur on harvesting 
forest products; and  
  Provision of increased access to forests by the adjacent communities. 5. 
The range of products harvested and other activities allowed in the 
forest could perhaps be expanded to cater for the varying interests of 
households; this would make participation in CFAs more rewarding 
to households.          
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   13.1     Introduction 

 Many environmental problems such as soil degradation and forest deple-
tion can be characterized as being a result of incomplete, inconsistent, 
or non-enforced property rights (Bromley and Cernea, 1989). It has been 
long observed that easily transferable and secure property rights have been 
identified as a key element to bring about higher levels of investment 
and access to credit, to facilitate the reallocation of production factors 
to maximize allocative efficiency in resource use, and to allow economic 
diversification and growth (Deininger and Jin, 2006; Place, 2009). 

 More recently, the importance of land tenure has been given consider-
able attention. For instance, it has been mentioned as important in the 
Commission for Legal Empowerment of the Poor (2008), Commission for 
Africa (2005), NEPADs Comprehensive African Agricultural Development 
(2003), and the UN Millennium Project (2005). It has also received attention 
in the Poverty Reduction Strategy Papers produced by many African coun-
tries, and a number of African countries have passed legislation related to 
land reform. However, implementation of such legislation has been either 
very slow or non-existent in most of these countries; this makes it difficult 
for benefits from such legislation to be realized and the potential benefits 
for the poor are therefore likely to be lost (Deininger et al., 2008b). 

 In Ethiopia, to enhance tenure security and reduce land disputes in 
rural areas, a low-cost land certification and registration was launched 
in four major regions from 1998/99 (the reform started in one region in 
1998/99, it started in the next region in 2003, then in 2004 and 2005 

     13 
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in the third and fourth region), and is currently being carried out. This 
is the largest land certification program in the last decade in Africa, and 
possibly in the world (Deininger et al., 2008b). The cost of the land 
certification program is also considered to be an order of magnitude 
lower than what could be found elsewhere in the literature (Deininger 
et al., 2008b). The program started in Tigray region (one of our study 
areas) in 1998/99, while in the Amhara region (the other region covered 
in this study) the program began in 2003. There are limited studies on 
the impact of this new program on investment in land and agricultural 
productivity (Deininger et al., 2009; Holden et al., 2009). Holden et al. 
(2009) assessed the investment (tree and soil and water conservation) 
and crop productivity impact of land certification in Tigray region of 
Ethiopia using panel data; they found that the program has positive 
impact on investment and productivity. Similarly, Deininger et al. (2009) 
assessed soil and water conservation and productivity impact of this 
program in the Amhara region and they also found positive impacts. 
The impact of land tenure security or the lack of it depends on the types 
of investment, the available infrastructure and the political setting of 
each region/country (Place, 2009; Deininger and Jin, 2006). Thus, the 
results of empirical studies of impacts of land tenure insecurity or land 
titling are not uniform (Deininger and Feder, 2009). 

 This chapter is therefore expected to contribute to the growing but 
limited literature by focusing on impacts of land certification on the 
number of trees grown, using household plot-level data in the Amhara 
and Tigray regions of Ethiopia. The specific objectives of the study are: 
to analyze the effects of land certification on tree-growing behavior on 
private plots of rural households in the Amhara and Tigray regions of 
Ethiopia, and factors other than land certification that have significant 
effects on the number of trees planted on private plots of rural house-
holds. Unlike most other studies looking at impacts on tree growing, we 
use household and plot panel data in the analysis. 

 We find that land certification has a positive impact on tree growing 
on private plots of rural households in both the Tigray and the Amhara 
regions. We also find that other variables influence tree growing by rural 
households. The rest of the chapter is structured as follows.  Section 13.2  
presents a brief review of related literature. The analytical framework and 
data used in the study are briefly described in  Section 13.3 .  Section 13.4  
presents descriptive statistics, while  Section 13.5  describes the method-
ology used.  Section 13.6  presents results and discussion focusing on the 
effects of land certification on tree growing while Section 13.7 concludes 
the chapter.  
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  13.2     Brief literature review 

 Increased tenure security could encourage farmers to invest in land and 
improve land productivity through its expected effects on the possibili-
ties of using land as collateral and on land transfer to those who use 
it more productively (Besley, 1995). However, individual land titling 
may not always be appropriate for countries in Africa, as apart from 
anything else it may be too costly, and improper implementation could 
mean more confusion and conflict (Deininger et al., 2008b). On the 
other hand, there is demand in some African countries to introduce 
some formal means to enable and encourage farmers to ensure that 
proper land transactions take place and farm boundaries are demar-
cated with some formal enforcement mechanism. For example, a recent 
study by Deininger et al. (2008a) in Uganda showed that more than 
90 percent of households wanted to get a certificate, and 87 percent 
were willing to pay. Principles to be followed in addressing these issues 
include protection of women’s rights and local level documentation 
of land rights – which is less demanding and less costly than title, but 
with possible external enforcement and an improved state of certifica-
tion in the future. Examples of attempts to implement these principles 
in Africa include new land laws or policies in Tanzania (Sundet, 2004), 
Malawi (Peters and Kambewa, 2007), Mozambique (Tanner, 2002), and 
Uganda (McAuslan, 1998). Meanwhile, Sikor and Muller (2009) argue 
that state-led land reforms encounter significant problems in practice; 
two main reasons for this are reliance on top-down initiatives and 
bureaucratic implementation. They note that empirical and concep-
tual insights suggest the benefits of a shift in emphasis from state to 
community in land reform. 

 Studies on the effect of land tenure insecurity (measured in different 
ways) on investment in land in Africa have found different results 
(Brasselle et al., 2002; Deininger and Jin, 2006). A recent work by Place 
(2009) notes significant heterogeneity of findings of studies in Africa 
that examine the productivity effects of tenure systems and recommend 
paying attention to local context, and overarching macro and sectoral 
conditions. Deininger and Feder (2009) also note, in a recent review of 
work on potential gains from land titles, that existing evidence is not 
uniform. For example, a study in Madagascar suggests that there is no 
effect of formal title on plot-specific investment (Jacoby and Minten, 
2007). On the other hand, in Uganda a shift to full ownership from plots 
merely occupied by owner-cum-occupants increased the likelihood of 
investment in trees fivefold, and doubled that of soil conservation 
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(Deininger and Ali, 2008). In Ghana, Pande and Udry (2005) find that 
tenure insecurity reduced investment in the form of fallowing, leading 
to an estimated reduction in output by about one-third and very large 
losses in aggregate efficiency. 

 In Ethiopia, earlier studies have used measures of land tenure inse-
curity such as perceived insecurity by farmers or the length of time the 
farmer has worked on the land. Some of these earlier studies have focused 
on soil and water conservation investments (for example, Gebremedhin 
and Swinton, 2003; Deininger and Jin, 2006) while others have looked 
at tree growing (Holden and Yohannes, 2002; Deininger and Jin, 2006; 
Mekonnen, 2009). 

 Holden et al. (2003) found that there was a large potential for more 
tree planting on private land with good market access that was unsuit-
able for crop production due to steep slopes and shallow soils in the 
Amhara region of Ethiopia. Stimulation of such investments could both 
reduce the pressure on communal lands and provide a good source of 
income for households without having any significant negative impact 
on household food production. 

 Ethiopia’s recent implementation of a large-scale and low-cost land 
certification program is an important example of attempts to formalize 
land rights with low cost while also addressing other related issues. 
Using community- and household-level data collected recently from the 
four major regions of Ethiopia, Deininger et al. (2008b) document such 
certification. As the study by Deininger et al. (2008b) is a first descrip-
tion of such a process, they recommend that such a study be comple-
mented by more detailed evidence of certification impacts, preferably 
using panel data. 

 Recent studies on Ethiopia have focused on the impact of land certi-
fication on investment and productivity in agriculture (Deininger et al., 
2008b; Deininger et al., 2009; Holden et al., 2009). These studies were 
motivated by a large-scale low-cost land certification program that has 
been undertaken in the four major regions of Ethiopia. Holden et al. 
(2009) use household- and plot-level panel data collected from the 
Tigray region of Ethiopia to assess the investment and productivity 
impacts of the recent low-cost land certification. They find significant 
positive impacts, including effects on the maintenance of soil conserva-
tion structures, investment in trees, and land productivity. Using panel 
data from the Amhara region of Ethiopia, Deininger et al. (2009) assess 
the effects of the low-cost land registration program in Ethiopia on soil 
and water investment. They find that despite policy constraints the 
program increased soil and water -related investment. 
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 In addition to land certification, other variables are also expected to 
influence tree growing. One such variable is access to and availability of 
wood from communal land or forests. A study by Heltberg et al. (2000) 
finds that rural Indian households substitute fuels from private sources 
for forest fuelwood in response to forest scarcity and increased fuel-
wood collection time. Similar results were found by Van’t Veld et al. 
(2006), who find that when biomass availability from communal areas 
decreases, households would be more likely to use privately produced fuel 
instead of increasing the time they spend to collect fuel from communal 
sources. Linde-Rahr (2003) also finds that in Vietnam higher shadow 
prices of fuelwood collection from open-access leads to more collection 
from private plantations. Amacher et al. (1993) find that when fuelwood 
is sufficiently scarce on communal land, households eventually begin 
growing wood on their own private land. Amacher et al. (2004) also 
find that in Tigray region of Ethiopia, distance to the main fuelwood 
collection area positively affects the decision to plant eucalyptus on own 
agricultural land and on microdam land. After a review of studies on 
household responses to fuel wood scarcity, Cooke et al. (2008) conclude 
that in the presence of sufficient scarcity, the empirical results generally 
reinforce the contention that households change their behavior in ways 
that are least costly to them. 

 This brief review suggests that more evidence is needed on the impacts 
of land certification on investment in land and agricultural productivity, 
including tree growing behavior.  

  13.3     Analytical framework and data 

 The analytical approach for this research will draw on the previous liter-
ature on the economics of farmer participation in tree-planting activi-
ties. Previous research on tree-planting activities has modeled farmers’ 
participation in tree planting as a function of a number of economic, 
social, demographic, institutional and plot variables, and other variables 
(such as agro-ecology indicator variables and village dummy variables) 
(for example Holden et al., 2009; Deininger et al., 2009; Mekonnen 
2009). In developing countries where input and product markets are 
imperfect, consumption and production decisions are non-separable. 
So, a non-separable farm household model will be used as our theo-
retical framework. 

 We use household- and plot-level panel data. The data used for the 
Amhara region was collected in 2002 and 2007 by the Environmental 
Economics Policy Forum for Ethiopia together with its partners. It 
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included over 1700 households and covers 7 districts and 14   communities  
in the Amhara region. The data from Tigray region includes 16 commu-
nities, and is stratified by market access, population density, access to 
irrigation and agro-ecology. From each community, 25 households were 
selected with information from all plots surveyed in 1998, 2001, 2003 
and 2006.  

  13.4     Descriptive statistics 

  13.4.1     Amhara region 

  Table 13.1  presents mean and standard deviation of the variables used in 
the analysis of the Amhara region.    

 The results show that on average a household grows 159 trees with a 
very wide variation across households as reflected by a standard devia-
tion of more than three times the mean. In terms of extent of certifi-
cation, the data shows that about 40 percent of the households have 
received land certificates.  

  13.4.2     Tigray region 

  Table 13.2  shows the average number of trees by type, on plots with 
and without land certificates, irrespective of year, based on data from 

 Table 13.1      Descriptive statistics (  Amhara region)  

 Variable  Mean  Std. Dev. 

Dependent variable
Planted trees (number) 158.623 547.319
Explanatory variables
Certification (1 = yes) 0.405 0.491
Household age (year) 49.764 15.103
Family size (number) 5.328 2.131
Livestock (TLU) 5.579 39.758
Off-farm activity participation (1 = yes) 0.125 0.331
Education (year) 3.211 4.198
Farm size (ha) 1.615 0.946
Distance to Woreda town (minutes) 66.917 47.605
Distance to road (minutes) 35.084 35.009
Gender (1 = male) 0.849 0.358
Extension contact (1 = yes) 0.124 0.330
Credit access (1 = yes) 0.364 0.481
Time spent to collect wood from communal 

land (in hours per round trip)
1.67 1.24

   Source:  Survey data.  
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1998, 2001 and 2006. For  Young trees  and  Tree seedlings  we only had data 
from 2001 and 2006. Land certification took place in 1998–99. Plots that 
were on households’ land certificates had significantly more trees than 
plots that were not included on households’ land certificates. However, 
this does not say anything about the direction of causality between 
land certificates and planting of trees; further econometric analysis is 
required for the inference of impacts from land certification. Basic vari-
able description and statistics for the variables included in the econo-
metric models are presented in  Table 13.3 .      

  13.5     Methodology 

  13.5.1     Amhara data analysis and estimation methods 

 The choice of method partly depends on the nature of the outcome 
variable; our outcome variable has observations with both positive and 
zero values. Where a dependent variable contains both zero and positive 
values, a Tobit model and its variants could be used. In this chapter a 
random-effects Tobit model is adopted;  1   we assumed that household-
specific unobserved characteristics would not affect impact of certifica-
tion, as this intervention is exogenous to individual households, and 
all households within a village are well aware that they will receive the 
certificate. However, the decision to adopt tree planting may be influ-
enced by the gain from adoption, and estimation without controlling 
for this problem may lead to biased results. A Heckman self-selection 
correction approach is also tried, in order to address this problem, but 
the inverse Mills ratio was not significant. Thus, we report results only 

 Table 13.2      Descriptive statistics for tree variables (  Tigray)  

Variable

Certificate No certificate

t-testMean St. Error N Mean St. Error N

Eucalyptus 
trees

5.05 1.26 924 1.37 0.71 168 >***

Indigenous 
trees

15.78 4.20 939 1.99 0.59 169 >***

Young trees 5.97 1.19 928 0.95 0.40 168 >***
Tree seedlings 9.08 1.18 933 3.86 2.01 167 >**

   Source:  Authors’ survey data.  
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for probit and Tobit models. For both of those models, to account for 
time-varying variables we also used a correlated random-effects model 
(the Chamberlain-Mundlak approach) where average values of these 
variables are included as additional variables. The characteristics of a 
household’s plot may affect decisions on tree planting; however, for 
the Amhara data the analysis has been done at household level, as the 
outcome variable was not collected at plot level during the 2007 round 
of data collection. We included district-level (Woreda) fixed effects to 
address the district-level effects. 

 We also included the time spent by households in collecting wood 
from communal lands, for which a positive correlation with private tree 
planting is expected.  

  13.5.2     Tigray data analysis and estimation methods 

 We applied a two-step approach to data analysis by first using non-
parametric matching to ensure that we have a sample of plots with 
and without land certificates that satisfies the balancing and common 
support requirements. This facilitates the elimination of selection bias 
due to observable plot and household characteristics. To assess the need 
for separation of planting of trees from how many trees to plant on a plot, 
we tested probit versus Tobit models, and assessed the pattern of signs 
and significance levels for the two types of model. We found a remark-
ably similar pattern in the two types of models and decided that there is 
little reason to use two-stage models after matching, and to worry about 
selection bias due to unobservables. We therefore used random-effects 
Tobit models on the matched sample. Fixed-effects models with limited 
dependent variables suffer from the incidental parameter problem, 
which leads to biased estimators (Greene, 2003; Wooldridge, 2002). 
The correlated random-effects (Mundlak-Chamberlain) model was also 
tried, but could not converge; this could be due to the problem that 
there were relatively few dependent variable observations with non-
zero values. 

 Models for farm-plot level investments in trees have the following 
specification for estimation of factors associated with plot level tree 
stocks and tree planting, including the certification impacts:  
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 Where:  

 

  is the log(number of trees +1) on plot  of 
      household  in period , 

 is a vector of plot level time-varying biophysical
       characteristics,

 is the duration of ownership of la

P
hpt

hpt

hpt

I p
h t

Q

CY nd certificate 

        for plots with certificate,

   is a public investment dummy on plot  of 

        household  in period ,

  is the distance to nearest communal forest area in 2003 
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h
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 (used as time-invariant variable),

   is a vector of household characteristics,

    represents zonal dummy variables

    represents time period dummy variables,

     is a household random effect
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h

Z
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� s error component,

   is the transitory error component.hpte

  

 The investment enhancement effect that may have accrued due to the 
land certification that has reduced plot level tenure insecurity is not 
likely to appear immediately after the receipt of land certificates, and 
is likely to grow stronger over time. First, the perceptions of stronger 
tenure security must sink in, and then these perceptions will gradually 
start to affect plot-level behavioral decisions. To capture this gradual 
effect, we used the time period (in years) during which the individual 
households have possessed their land certificates. This also resembles 
a pipeline approach, where variation in timing of allocation of certifi-
cates is utilized to identify the impacts. This variation in timing was 
caused primarily by administrative constraints. The land registration 
and certification took place all over the highlands of Tigray in a fairly 
short period of time in 1998–99, when more than 80 percent of the 
households received land certificates. Administrative errors caused some 
households or sections of communities to receive their certificates later 
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than other households and sections of communities. It is this variation 
in timing of allocation of certificates that we can utilize to identify the 
impacts. 

 The plot-level characteristics include a dummy variable for homestead 
plots. We assume that tenure security is higher on homestead plots and 
that there are no restrictions on tree planting on those plots. Therefore 
we expect a positive sign for this variable. Another of the plot charac-
teristics is the distance from the homestead to the plot. We assume that 
there is greater tenure insecurity on distant plots, and also a larger risk 
that planted trees can be stolen or damaged due to the higher costs of 
monitoring and protecting investments on distant plots than on nearby 
plots. We also expect tree planting to be positively associated with 
sloping land and shallow soils. 

 We expect the planting of trees to be negatively associated with public 
investments on the plot because of the prohibition of tree planting on 
land suitable for crop production (with the exception of homestead 
plots). In particular, we expect such a negative relationship for euca-
lyptus, for which restrictions on planting are most clear. It is possible, 
therefore, that land certification has not stimulated planting of euca-
lyptus even though certification may have reduced tenure insecurity. 
We therefore test for the interaction between public investment and 
years with certificate, expecting it to give a negative coefficient – partic-
ularly so in the eucalyptus model. However, there are also legal restric-
tions against cutting down of indigenous trees, and public investment 
in plots may be positively associated with the stock of indigenous trees 
on plots for that reason. 

 To assess the relationship between tree-planting incentives on private 
land and the availability of trees from communal land, we have included 
two variables: the distance to the nearest communal woodlot, and the 
time the household spent per week on collection of firewood. We expect 
tree-planting incentives to be stronger when the distance to the nearest 
communal woodlot is greater. Initially, we also expect that households 
that spend a considerable amount of time on collection of firewood will 
have stronger incentives to plant trees. Over time, however, it is possible 
that those who have planted more trees will have spent less time on the 
collection of firewood (negative feedback effect). Since these two vari-
ables are available for only one year, 2003, in our data – and we therefore 
use them as time-invariant variables – the expected sign for the collec-
tion time for firewood could be ambiguous due to the possible negative 
feedback effect.   
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  13.6     Results and discussion: effects of land certification 
on investment in trees 

  13.6.1     Amhara region 

 The distribution of the outcome variable (number of trees planted) is 
highly skewed, with a skewness of 8.52 and a kurtosis of 108.2. We 
therefore transform the outcome variable by using a logarithm. The 
natural logarithm of the outcome variable has a skewness of 0.67 and a 
kurtosis of 1.90. Estimated results are presented in  Tables 13.4  and  13.5.  
Bootstrapped standard errors are reported.       

 Results of the correlated random-effects Tobit model  2   ( Table 13.5 ) 
show that land certification has a positive and statistically significant 
effect on the number of trees grown. Similarly, the effect of certification 
on the likelihood of tree growing in the correlated random-effects probit 
model is positive and statistically significant ( Table 13.4 ). This suggests 
that tenure security is important, given the fact that the benefits from 
long-term investments accrue over time.  3   Deininger et al. (2009) found 
similar results using the same dataset but with soil conservation meas-
ures as the outcome variable. 

 On the other hand, the results of the Heckman correction approach 
suggest that the inverse Mills ratio is not significant. For this reason, we 
report and discuss the probit results for analysis of the decision to plant 
trees ( Table 13.4 ) while the analysis of number of trees grown is handled 
using the results for the correlated random-effects Tobit presented in 
 Table 13.5 . 

 In addition to the certification variable, other variables also affect the 
tree growing by the rural households in our sample. Since the results 
differ across the different models used, we took the results of correlated 
random-effects Tobit model ( Table 13.5 ) to briefly present the effects of 
other variables. Participation in off-farm activities, farm size, being a male 
head of household, and contact with extension agents were found to be 
positively correlated with number of trees grown. Households further 
away from roads planted fewer trees, signifying the role of market access. 
We also found that more educated households had fewer trees, which is 
generally not expected – but in fact, households who spend more time 
collecting fuelwood per trip from communal areas have more private 
trees.  4   The results from the correlated random-effects Tobit model also 
suggest that there are significant differences across districts, as these are 
jointly significant. We also find that time dummies and averages of time 
variant variables are jointly significant. Most of these results are similar 
in the probit as in the Tobit model.  
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  13.6.2     Tigray region 

 The restrictions on tree planting, eucalyptus trees especially, on arable 
land caused us to launch an alternative hypothesis for the effects of 
certification on tree planting: that land certification has not stimulated 
tree planting, the planting of eucalyptus especially. However, eucalyptus 
may be the most profitable crop to grow for rural households in Ethiopia 
(Holden et al., 2003; Jagger and Pender, 2000), and local norms and atti-
tudes towards tree planting may differ from the rules stated by the law. 
We cannot therefore rule out that land certification has also stimulated 
eucalyptus planting. 

 The results from four household random-effects panel Tobit invest-
ment models, including models with eucalyptus, indigenous trees, young 
trees (2–5 years old), and tree seedlings (< 2 years old) are presented in 
 Table 13.6 , using years that the household has held the land certificate 
as the variable for identification of the effect on land certification on 
investment in trees.    

  Table 13.6  shows that the years with certificate variable was signifi-
cant at the 1 percent level and had a positive sign in the models with 
eucalyptus, young trees and tree seedlings while it was insignificant in 
the model with indigenous trees. There was a negative and significant 
correlation between public investments in conservation structures on 
plots and stocks of young trees and tree seedlings. This seems to indicate 
that the law restrictions on tree planting on arable land have an impact, 
and more so on land that has been exposed to public conservation 
investment. Furthermore the interaction variable between  public   plot-
level investment  and  years with certificate  was highly significant and with 
a negative sign. Assessing this effect jointly with the separate effects of 
the two interacted variables shows that land certification has stimulated 
the planting of eucalyptus – but less so (the net effect is only about 
half of that on other plots) on land that has been exposed to public 
conservation investment. We also found that households with more 
educated household heads had more eucalyptus trees on their land. 
This is not likely to be because they are less aware of the restrictions on 
tree planting, but rather that they are more aware of the advantages of 
eucalyptus. 

 We can therefore reject the hypothesis that land certification has not 
stimulated tree planting. Land certification has indeed stimulated tree 
planting, including planting of eucalyptus, even with the restrictions on 
tree planting on arable land. 

 Homestead plots had significantly more trees of all types, whereas the 
number of trees was significantly lower on distant plots, as indicated by 
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the strongly significant and negative effect of the distance to plots. This 
may be the result of lower land and tree tenure security on distant plots, 
and the higher monitoring costs related to protection of trees on distant 
plots. The variable distance to communal sources of wood was insig-
nificant, however – contrary to our expectations that a long distance to 
communal forests should enhance tree planting.   

  13.4     Conclusions 

 In this chapter we have attempted to examine the impact of land certi-
fication on tree growing on the private plots of samples of rural house-
holds in the Amhara and Tigray regions of Ethiopia. The results show 
that land certification encourages tree growing, as it is found that those 
who have certificates grow more trees. Tree growing was negatively asso-
ciated with public investment in plots in Tigray, and this may be related 
to the legal restrictions on tree planting on arable land, especially for 
eucalyptus. Nevertheless, these restrictions have not been able to prevent 
the positive incentive effects of certification on tree planting. 

 There is also a reason to question the rationale of restricting such tree 
planting on very marginal arable land where production of annual crops 
is likely to be less sustainable than growing of trees and where tree produc-
tion is much more profitable than crop production. A stock of trees may 
also be more valuable to fall back on in case of drought to meet the 
immediate needs and food security of households. Gebregziabher and 
Holden (2011) found that the collection of firewood and the renting out 
of land for a low fixed rent were among the desperate coping strategies 
used by households after a severe shock. Allowing more tree planting on 
private land could therefore provide an alternative coping strategy that 
would reduce the pressure on communal lands. 

 In the Amhara region we found that households respond to scarcity of 
fuelwood from communal areas (measured by the time spent to collect 
wood from communal areas per trip), by planting trees on their plots. 
Involvement in off-farm activities is also positively associated with 
tree planting in the Amhara region suggesting the importance of such 
activities for increased private tree cover. Better access to markets, as 
reflected by shorter distance to motorable road, also encourages tree 
growing. The selling of trees can also be an important source of cash 
and a ‘savings account’ for households, that can be utilized at times 
of shocks; legal restrictions on tree planting on arable land, although 
intended to enhance household food security, may therefore have the 
opposite effect in the long run.            
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    Notes 

  1  .   Given the nature of the data – two years of panel data – fixed effects and 
difference-in-difference (DID) methods could have been used. However, 
some households have just one observation per year, and a minimum of two 
points is required to implement fixed effects and DID methods. In addition 
to this, the application of fixed effects on non-linear models is tricky because 
of incidental parameter problems (Wooldridge, 2002).  

  2  .   We also run simple random-effects Tobit and simple probit models, but the 
results are similar. The results may be obtained from authors on request.  

  3  .   We also tried propensity score matching (PSM) method, and found the same 
qualitative results as in the Tobit model. However, although the bias is substan-
tially reduced, use of PSM did not completely eliminate the bias, as some of 
the matching quality indicators such as the joint significance of covariates 
(the  p -value of the likelihood value) are significant after matching.  

  4  .   It is important to note here that a majority of the households in the sample 
did not collect wood from communal lands. For these households we assigned 
the maximum amount of time in the dataset for the variable, assuming that 
the opportunity cost of collection from the commons for these households is 
very high.  

  5  .    Tsimdi  are a unit of land measure in rural Ethiopia: the amount of land that 
can be ploughed by a pair of oxen in a single day. This varies depending on 
climate and terrain, but is approximately one quarter of a hectare (half to 
three-quarters of an acre).  

   References 

    Amacher ,  G   .,    Ersado ,  L., Hyde, W   . and    Osorio ,  A   . ( 2004 ) ‘Tree Planting in Tigray, 
Ethiopia: The Importance of Human Disease and Water Microdams’,  Agroforestry 
Systems,  60(3), 211–25. 

    Amacher ,  G   .,    Hyde ,  W   . and    Rafiq ,  M   . ( 1993 ) ‘Local Adoption of New Forestry 
Technologies: An Example from Pakistan’s Northwest Frontier Province’,  World 
Development,  21(3), 445–53. 

    Besley ,  T   . ( 1995 ) ‘Property Rights and Investment Incentives: Theory and Evidence 
from Ghana’,  Journal of Political Economy , 103(5), 903–37. 

    Brasselle ,  A-S   .,    Gaspart ,  F   . and    Platteau ,  J-P   . ( 2002 ) ‘Land Tenure Security and 
Investment Incentives: Puzzling Evidence from Burkina Faso’,  Journal of 
Development Economics,  67(2), 373–418. 

    Bromley ,  D   . and    Cernea ,  M   . ( 1989 ) ‘The Management of Common Property 
Natural Resources’,  World Bank Discussion Paper  No. 57, The World Bank, 
Washington D.C. 

    Commission for   Africa    ( 2005 ) ‘Our Common Interest: Report of the Commission 
for Africa’, March, Commission for Africa. 

    Commission for Legal Empowerment of the   Poor    ( 2008 ) ‘Making the Law Work for 
Everyone’, Vol. 1 and 2, Commission for Legal Empowerment of the Poor, UNDP. 

    Cooke ,  P   .,    Kohlin ,  G   . and    Hyde ,  W.F   . ( 2008 ) ‘Fuelwood, Forests and Community 
Management – Evidence from Household Studies’,  Environment and Development 
Economics,  13(1), 103–35. 



The Impact of Land Certification  329

    Deininger ,  K   . and    Ali ,  D.A   . ( 2008 ) ‘Do Overlapping Property Rights Reduce 
Agricultural Investment? Evidence from Uganda’,  American Journal of Agricultural 
Economics  90(4), 869–84. 

    Deininger ,  K   .,    Ali ,  D.A   . and    Yamano ,  T   . ( 2008a ) ‘Legal Knowledge and Economic 
Development: The Case of Land Rights in Uganda’,  Land Economics , 84(4), 
593–619. 

    Deininger ,  K   .,    Ali ,  D.A   .,    Holden ,  S   . and    Zevenbergen ,  J   . ( 2008b ) ‘Rural Land 
Certification in Ethiopia: Process, Initial Impact, and Implications for Other 
African Countries’,  World Development , 36(10), 1786–812. 

    Deininger ,  K   .,    Ali ,  D.A   . and    Alemu ,  T   . ( 2009 ) ‘Impacts of Land Certification on 
Tenure Security, Investment, and Land Markets’,  EfD Discussion Paper   09 – 11, a 
joint publication of the Environment for Development Initiative and Resources 
for the Future (  www.rff.org  ), Washington D.C.  

    Deininger ,  K   . and    Feder ,  G   . ( 2009 ) ‘Land Registration, Governance, and 
Development: Evidence and Implications for Policy’,  World Bank Research 
Observer , 24(2), 233–66. 

    Deininger ,  K   . and    Jin ,  S   . ( 2006 ) ‘Tenure Security and Land-related Investment: 
Evidence from Ethiopia’,  European Economic Review , 50(5), 1245–77. 

    Gebregziabher ,  G   . and    Holden ,  S.T   . ( 2011 ) ‘Distress Rentals and the Land Rental 
Market as a Safety Net: Evidence from Tigray, Ethiopia’,  Agricultural Economics , 
42, 45–60. 

    Gebremedhin ,  B   . and    Swinton ,  S.M   . ( 2003 ) ‘Investment in Soil Conservation in 
Northern Ethiopia: The Role of Land Tenure Security and Public Programs’, 
 Agricultural Economics , 29(1), 69–84. 

    Greene ,  W   . ( 2003 )  Econometric Analysis , 5th edition (Upper Saddle River, NJ: 
Prentice Hall). 

    Heltberg ,  R   .,    Arndt ,  T.C   . and    Sekhar ,  N.U   . ( 2000 ) ‘Fuelwood Consumption and 
Forest Degradation: A Household Model for Domestic Energy Substitution in 
Rural India’,  Land Economics , 76(2), 213–32. 

    Holden   S.T   .,    Benin ,  S   .,    Shiferaw ,  B   . and    Pender ,  J   . ( 2003 ) ‘Tree Planting for Poverty 
Reduction in Less-Favoured Areas of the Ethiopian Highlands’,  Small-scale Forest 
Economics, Management and Policy,  2(1), 63–80. 

    Holden ,  S   .,    Deininger ,  K   . and    Ghebru ,  H   . ( 2009 ) ‘Impact of Low-cost Land 
Certification on Investment and Productivity’,  American Journal of Agricultural 
Economics , 91(2), 359–73. 

    Holden ,  S   . and    Yohannes ,  H   . ( 2002 ) ‘Land Redistribution, Tenure Insecurity and 
Intensity of Production: A Study of Farm Households in Southern Ethiopia’, 
 Land Economics , 78(4), 573–94. 

    Jacoby ,  H   ., and    Minten ,  B   . ( 2007 ) ‘Is Land Titling in Sub-Saharan Africa Cost 
Effective? Evidence from Madagascar’,  World Bank Economic Review , 21(3), 
461–85. 

    Jagger ,  P   . and    Pender ,  J   . ( 2000 ) ‘The Role of Trees for Sustainable Management of 
Less-favored Lands: The Case of Eucalyptus in Ethiopia’,  EPTD Discussion Paper  
no. 65, IFPRI, Washington D.C. 

    Linde-Rahr ,  M   . ( 2003 ) ‘Property rights and Deforestation: The Choice of Fuelwood 
Source in Rural Vietnam’,  Land Economics , 79(2), 217–34. 

    McAuslan ,  P   . ( 1998 ) ‘Making Law Work: Restructuring Land Relations in Africa’, 
 Development and Change , 29(3), 525–52. 



330 Alemu Mekonnen et al. 

    Mekonnen ,  A   . ( 2009 ) ‘Tenure Security, Resource Endowments and Tree Growing: 
Evidence from the Amhara Region of Ethiopia’,  Land Economics , 85(2), 
292–307. 

    NEPAD    ( 2003 ) ‘Comprehensive Africa agriculture development programme’, New 
Partnership for Africa’s Development. 

    Pande ,  R   . and    Udry ,  C   . ( 2005 ) ‘Institutions and Development: A View from 
Below’,  Working Papers  928, Economic Growth Center, Yale University, New 
Haven, CT. 

    Peters ,  P.E   . and    Kambewa ,  D   . ( 2007 ) ‘Whose Security? Deepening Social Conflict 
over ‘customary’ Land in the Shadow of Land Tenure Reform in Malawi’,  Journal 
of Modern African Studies , 45(3), 447. 

    Place ,  F   . ( 2009 ) ‘Land Tenure and Agricultural Productivity in Africa: A Comparative 
Analysis of the Economics Literature and Recent Policy Strategies and Reforms’, 
 World Development , 37(8), 1326–36. 

    Sikor ,  T   . and    Muller ,  D   . ( 2009 ) ‘The Limits of State-led Land Reform: An 
Introduction’,  World Development , 37(8), 1307–16. 

    Sundet ,  G   . ( 2004 )  The Politics of Land in Tanzania  (Oxford: Oxford University 
Press). 

    Tanner ,  C   . ( 2002 ) ‘Law Making in an African Context: The 1997 Mozambican 
Land Law’,  FAO Legal Papers Online , 26, FAO, Rome. 

    UN Millennium   Project    ( 2005 ) ‘Investing in Development: A Practical Plan to 
Achieve the Millennium Development Goals’,  Report to the UN Secretary-General , 
Earthscan, London. 

    Van    ’    t Veld ,  K   .,    Narian ,  U   .,    Gupta ,  S   .,    Chopra ,  N   . and    Singh ,  S   . ( 2006 ) ‘India’s 
Firewood Crisis Re-examined’,  Discussion Paper  06–25, Resources for the 
Future. 

    Wooldridge ,  J.M   . ( 2002 )  Econometric Analysis of Cross Section and Panel Data  
(Cambridge, Mass.: MIT Press).     



Part IV 

New Challenges and the Future 
of Land Tenure Reform



333

   14.1     Introduction 

 After a long period of neglect, policy makers have recently re-discovered 
the importance of agriculture for food security, poverty reduction, and 
broader development. A recurring debate in the development litera-
ture is the relative emphasis to place on the roles of small-scale farms 
versus large-scale farms in fostering agricultural growth and economic 
development. In the 1960s, T.W. Schultz’s landmark study,  Transforming 
Traditional Agriculture  (1964), convincingly argued the case for the effi-
ciency of small-scale family operated farms and their responsiveness to 
new markets and technologies. This, together with the success of the 
Green Revolution in the 1970s, placed small-scale farm productivity at 
the center of the development agenda. Other work also showed that 
broad-based gains in productivity of small-scale farmers favored better 
development outcomes in terms of overall economic growth, employ-
ment generation, and poverty reduction (Mellor, 1976). The much 
greater success of Asian countries in building on the Green Revolution 
to transform their economies and reduce poverty relative to Latin 
America with its highly unequal agrarian structure, further re-enforced 
this development model. 

 Recent reviews (Lipton, 2009; World Bank, 2007) have re-affirmed the 
potential of smallholder agriculture in a number of respects. In partic-
ular, growth in smallholder agriculture has been shown to have a dispro-
portionately higher impact on poverty reduction than growth in other 
sectors (Loayza and Raddatz, 2010; Christiaensen et al., 2011). Unequal 
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land ownership in agriculture may have broader and longer run costs; in 
the USA during the late 19th century high inequality in land ownership 
at county level reduced investments in public goods such as schools, due 
to effects on local tax schedules (Vollrath, 2009). 

 However, disillusion with the limited success of smallholder-based 
efforts to improve productivity in sub-Saharan Africa (Collier and 
Dercon, 2009) and the apparent success of Brazil in establishing a vibrant 
agricultural sector based on much larger farms have led some countries 
to view the development of large-scale mechanized farming as the path 
to modernization of the sector. Such concerns are reinforced by recent 
evidence that, in India, farms are too small and under-mechanized and 
that consolidation of land holdings could result in significant increases 
in productivity (Foster and Rosenzweig, 2010). The emphasis on large 
farms has been reinforced by the apparent export competitiveness of 
‘megafarms’ in Latin America and Eastern Europe and a move by insti-
tutional investors into agriculture, in part in response to the 2008 global 
food crisis. 

 At the same time, experience with establishment of large farms in the 
course of history has been largely negative. Reference to greater effi-
ciency of ‘modern’ large farms applying ‘scientific’ methods was often 
just a pretext to acquired large amounts of land without putting them 
into productive use. Instead a monopoly on land was combined with 
other policy distortions to deprive local populations of opportunities 
and drive down wages (Binswanger et al., 1995), with far-reaching and 
long-lasting negative effects (Baland and Robinson, 2008; Conning and 
Robinson, 2007; Nugent and Robinson, 2002). The irregularities and 
corruption associated with many contemporaneous land transfers have 
led some observers to view these as a new ‘land grab’ (Zoomers, 2010). 
Concerns center around the potential of such farms to generate employ-
ment, provide market access to small producers, and whether public 
policy can or should regulate such transfers to contribute to broader 
development goals. 

 Against this backdrop, this paper has three objectives. First, we review 
recent evidence on the establishment and evolution of large farms 
across regions. This illustrates that such units often emerged in response 
to policy biases or market failures related to availability of infrastruc-
ture, technology, and property rights. The environmental, social, and 
productivity impact was strongly affected by these factors, highlighting 
the importance of well-defined property rights and a clear, transparent, 
and enforceable regulatory framework, provision of public goods, and 
undistorted factor prices. If, as was often the case, these conditions were 
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absent, strategies based on large farms were associated with significant 
social and environmental risks, often leading to negative outcomes that 
were not conducive to longer-term development. 

 Second, a discussion of key determinants of the way the agricultural 
sector is organized highlights that, while large operations have histori-
cally had a dominant role in plantation crops, agricultural production, 
in contrast to marketing or processing, is not generally characterized 
by significant economies of scale. Larger units have advantages in 
accessing credit or lumpy inputs but the ability of family farms to over-
come these through collective action, together with owner-operators’ 
superior incentives imply that, in contrast to other industries, farming 
is still overwhelmingly dominated by family-owned businesses. A key 
reason for the size of family farms to increase over time is rising wages 
in the nonagricultural economy and the desire to equalize returns to 
labor across sectors. Three recent developments may affect these rela-
tionships, namely (i) new technology that makes it easier to standardize 
and/or monitor large farm operations; (ii) increased consumer demand 
for social and environmental standards and certification even for tradi-
tional low value commodities; and (iii) a desire to expand cultivation 
into previously uncultivated areas where, in the absence of in-migra-
tion, labor is scarce. 

 Third we recognize that in some circumstances, the superior access to 
capital, technology and markets offered by large farms may have a role in 
developing land-abundant regions. We identify areas related to the regu-
latory and policy framework, property rights, and the ability to transfer 
resources to more efficient producers that will need to be addressed if 
large farms are to successfully contribute to overall development.  

  14.2     Evidence on the rise of large farms in 
land-abundant regions 

 While there is little evidence of significant recent changes in agrarian 
structure in land scarce countries (Lipton, 2009), many land-abundant 
countries are characterized by rising investment in large-scale farming 
based on a nonfamily corporate model, a trend that can but need not be 
accompanied by growing concentration of land ownership (Deininger 
et al., 2011; UNCTAD, 2009).  Table 14.1  provides characteristics of a 
sample of very large farming operations in land-abundant countries or 
regions within countries.    1      

 The largest operations, all of them in developing or transition coun-
tries, share some characteristics. With operational units that often exceed 
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10,000 ha, they are bigger than the largest farms in comparable land-
abundant regions in developed countries. These units are often horizon-
tally integrated into corporations controlling hundreds of thousands of 
hectares with the largest now approaching a million ha of good cropland 
and sales above $1 billion annually. Vertical integration with processing, 
marketing, and export logistics is common and business models depart 
substantially from that of family farming characteristic of developed 
countries, often separating ownership, management and labor. At the 
same time, there are big inter-regional differences. Historical evidence 
on establishment and evolution of large farms across regions can help 
illustrate the diversity of conditions. 

  14.2.1      Latin America 

 Following the liberalization of markets and trade in the 1980s, rela-
tively land-abundant countries in Latin America, including Argentina, 
Brazil, Paraguay and Uruguay, capitalized on growing global demand 
to increase their position in world markets for several major products 
such as soybean, sugar, and meat in processes involving massive land 
expansion. Most widely known is forest clearing for extensive livestock 
ranching and establishing land rights in the Amazon basin where, in 
less than two decades (1990–2006), the cattle population more than 
doubled and pasture expanded by 24 million ha (Pacheco and Poccard 
Chapuis, 2009). Unclear boundaries of public land, weak enforcement of 
environmental regulations, and legislation that required land clearing 
in order to establish property rights contributed to a rapid expansion of 
cultivated area by both small and large-scale farms. Even if small farmers 
were the first to expand the frontier, farm sizes concentrated rapidly 
thereafter. As most of this land, often of very poor quality, was not put 
to productive use, impacts were often negative. 

 A second process was the expansion of soybeans and other crops in the 
 cerrado  (savannah) region of Brazil by using varieties, soil amendments 
and conservation tillage developed through heavy public investment 
in research and development that allowed cultivation of soils that were 
previously considered unsuitable for agriculture. This was a major tech-
nological success that dramatically increased production and exports. 
Impacts on rural poverty, however, were below potential as capital 
subsidies and labor laws encouraged highly mechanized cultivation 
rather than more labor intensive production that could have had higher 
employment and poverty-impacts (Rezende, 2005; World Bank, 2009a). 
Currently, the median farm size in the Cerrado is more than 1,000 ha 
and many companies operate more than 100,000 ha of cropland in 
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this region. The apparent efficiency of farms up to 10,000–20,000 ha 
has been attributed to preferential access to services such as credit and 
extension (Helfand and Levine, 2004). 

 Finally, in Southern Brazil, production of sugarcane, often for ethanol, 
is expanding rapidly, under a more mixed regime. About half of produc-
tion is from medium farmers with an average of about 50 ha. Much of 
the rest is produced in vertically integrated operations with mills on 
land they manage and operate. While average operated size per mill is 
some 13,000 ha, some very large operators farm over 300,000 hectares. 
With a strong institutional environment in southern Brazil, significant 
economic and social impacts have been generated from the industry rela-
tive to the extensive grazing that it replaced (Martinelli et al., 2011). 

 Argentina presents a somewhat different picture. There, farm manage-
ment companies,  pools de   siembra,  have emerged that own neither 
land nor machinery but rent in land and contract machine operators. 
This business model emerged during Argentina’s financial crisis, when 
having access to outside capital provided a significant advantage. With 
clear property rights allowing easy contracting, several companies farm 
more than 100,000 ha, most of it rented. The largest companies, many 
traded publicly, operate across several countries in the region. Access 
to highly qualified agronomists who undergo continued training and 
are organized hierarchically allows adoption of near-industrial methods 
of quality control and production at low cost. Competitive land lease 
markets, with contracts renewed annually, imply that at least part of 
any efficiency savings of Argentine’s large operators are passed on to 
landowners, who often receive lease payments above what they may 
have been able to earn by self-cultivation. While land ownership has 
remained relatively unchanged, agricultural production has become 
more concentrated; the 30 largest companies control some 2.4 million 
ha (Manciana et al., 2009). 

 Finally, positive experiences with investment in large-scale farming 
have been recorded in Peru’s Pacific region. There auctions of some 
235,500 ha of public land in a very transparent process with strong tech-
nical vetting brought in almost $50 million in investment over the past 
15 years, underpinning the country’s emergence as a major high-value 
agro-exporter of horticultural produce and generating large numbers of 
jobs (Hernandez, 2010).  

  14.2.2     Eastern Europe and Central Asia 

 Since 1990, Eastern Europe and Central Asia has undergone far-reaching 
transition from the former Soviet system of collective and state farms to 
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new agrarian structures. In areas of low population density where collec-
tives were divided into small plots allocated to members, the plots were 
quickly rented back by companies with access to finance and machinery. 
These companies were often created from former collective farms whose 
former managers could easily identify land owners and consolidate 
land parcels and shares. Services, institutions, and logistics were also 
geared to large-scale production. In land-abundant Russia, Ukraine and 
Kazakhstan, large farms were better able to deal with daunting financing, 
infrastructure, and technology constraints of the transition than smaller 
operators. The share of area under corporate farms 10 years after the 
transition was 60 per cent in Kazakhstan and 45 per cent in Russia 
(Swinnen, 2009). In Russia, the 30 largest holdings farm 6.7 million ha 
or 5.5 per cent of cultivated area and in Ukraine, the largest 80 control 
5.1 million ha or 15 per cent of cultivated area (Byerlee, Lissitsa and 
Savanti, 2012). Most of these companies are home grown, although 
they may rely on investment and technology transfer from abroad with 
several now publicly traded in European stock exchanges. An influx of 
outside capital has helped to replace some of the sector’s largely obso-
lete capital stock, creating spillovers in terms of employment and wage 
growth (Petrick, 2012). 

 Much of the land is leased but land rents relative to land of compa-
rable quality in other parts of the world are very low. Competitive 
markets for land rental have yet to emerge as imperfections in financial 
markets as well as those for inputs and output often make owner-cul-
tivation difficult. Land owners’ weak bargaining power reduces rental 
rates and few of the potential benefits from large-scale cultivation are 
transmitted to them.  

  14.2.3     Southeast Asia 

 The perennial crop sector in Southeast Asia illustrates the plantation 
model of large-scale farming. Malaysia and Indonesia produce nearly 
90 per cent of the world’s palm oil, production of which has expanded 
rapidly in response to growing global demand for edible oils and 
strong government support. Given the processing requirements, large-
scale production close to the processing unit, often complemented by 
outgrower schemes, is the norm, with the sourcing area for a typical palm 
oil mill averaging around 10,000 ha. In many cases, companies have 
integrated operational units horizontally to form some very large firms. 
Eight of the world’s 25 largest agricultural production–based companies 
identified in the 2009  World Investment Report  have major interests in 
oil palm (UNCTAD, 2009). There has also been a strong trend toward 
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consolidation in the industry through mergers and by vertical integra-
tion with refining oil and manufacturing of palm oil and palm kernel 
oil products. Several large oil palm companies now control plantations 
of 200,000–800,000 ha of oil palm. 

 Oil palm has had a mixed development record. On the one side it has 
been a major source of employment and poverty reduction. In contrast 
to annual crops, oil palm is highly labor intensive and the industry is esti-
mated to have created an estimated 1.7 to 3 million jobs. Smallholders 
participate usually in association with plantations and their share of area 
has quickly grown to reach 40 per cent in Indonesia. However, more than 
half of the expansion of oil palm was at the expense of natural forests 
(Koh and Wilcove, 2008). Concerns abound about oil palm expansion 
as a contributor to loss of biodiversity, greenhouse gas emissions, and 
social conflict due to a failure to recognize local land rights, opaque and 
poorly understood contractual agreements and limited benefit-sharing 
with local communities (World Bank, 2009b). 

 Rubber provides an interesting contrast. Large rubber plantations 
often opened areas by establishing processing facilities, markets, and 
roads and importing needed labor. After processing and infrastructure 
was established, production almost entirely shifted from large planta-
tions to 2–3 ha farms with smallholders now making up 80 per cent 
of world rubber production (Hayami, 2010). Rubber’s high labor inten-
sity, emergence of production systems adapted to smallholders’ capital 
constraints, and more flexible processing requirements than those for 
oil palm all facilitated this transition.  

  14.2.4     Sub-Saharan Africa 

 In Africa after independence, many countries attempted to ‘modernize’ 
their agricultural sectors through large-scale farming, providing subsi-
dized credit, machinery, and land. These efforts almost universally failed 
(Eicher and Baker, 1992). One of the largest and best documented cases 
was mechanized large-scale sorghum and sesame production in Sudan 
that was supported by the World Bank in the 1960s and then scaled 
up by financiers from the Gulf following the 1970s oil price spike, in 
an attempt to transform the country into a regional breadbasket. 
Schemes with very favorable access to land and subsidized credit for 
machinery attracted civil servants and businessmen who mostly hired 
managers for farms of over 1,000 ha, with some over 100,000 ha. While 
some 5.5 million ha were converted to arable land according to offi-
cial statistics, estimates put the area informally encroached upon at 
up to 11 million ha (Government of Sudan, 2009). Encroachment on 
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traditional users’ land rights led to serious conflict. Partly due to the 
ensuing tenure insecurity, investment was low and most mechanized 
farms rely on low-level technology. Yields are only 0.5 t/ha and have 
been stagnant or declining ( Figure 14.1 ) relative to 4 t/ha in comparable 
agro-ecological environment in Australia.    

 These problems were not unique to Sudan. Efforts to introduce mech-
anized rainfed wheat in Tanzania on some 40,000 ha, of land that had 
previously been prime grazing grounds for pastoralists illustrate the chal-
lenges. After a $45 million investment, wheat production was deemed 
unprofitable, and production is declining (Lane and Pretty, 1991; Rogers, 
2004). Nigeria’s large-scale mechanized irrigated wheat schemes of the 
1970s and 1980s have been abandoned (Andrae and Beckman, 1985). 

 Past success with commercial agriculture in Africa was mostly limited 
to traditional export crops such as cotton, cocoa, and coffee produced 
by smallholders, and more recently horticultural exports, by both small 
and large farms. Large-scale production of plantation crops often with 
outgrowers, such as sugarcane in Southern Africa and oil palm in West 
Africa also had some success. Although smallholder-based growth 
remains critical to achieve poverty reduction in Africa (World Bank, 
2007) there is increasing recognition of the need to overcome serious 
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market imperfections if smallholders are to play this role (Hazell et al., 
2010). In the wake of the demise of parastatals, institutional arrange-
ments for effective service provision to smallholders have not yet been 
addressed adequately (Dorward et al., 2009). 

 Recent land acquisitions in Africa attracted large amounts of media 
attention because they were quantitatively large; in fact, compared to 
an annual rate of area expansion of cultivated area of some 1.8 million 
ha in the 1961–2007 period, demand in 2009 alone amounted to some 
39.7 million hectares (Deininger et al., 2011). Data from six countries 
where reliable information could be gathered highlight that the size 
of lands transferred recently is significantly above what was observed 
in the past. Total transfers in 2004–2009, in millions of ha ( Table 14.2 ) 
amounted to 4.0 ha in Sudan, 2.7 in Mozambique, 1.2 in Ethiopia and 
1.6 in Liberia (mainly renegotiation of existing agreements).    

 At the same time, case studies by Deininger et al. (2011) identified 
key risks from (i) weak land governance and an associated failure to 
recognize, protect, or -if voluntary transfer can be agreed upon- prop-
erly compensate local communities’ land rights; (ii) lack of capacity 
to process and manage large-scale investments, through inclusive and 
participatory consultations that result in clear and enforceable agree-
ments; (iii) investor proposals that were non-viable technically, or incon-
sistent with local visions and national plans for development, in some 
cases leading investors to encroach on local lands to make ends meet 
economically; and (iv) resource conflict with negative distributional and 
gender effects. 

 In most cases, expected job creation and net investment were either 
not recorded or were very low. Often, progress with implementation was 
well behind schedule. As a result, local people have often suffered asset 

 Table 14.2      Extent of large land acquisitions in selected African countries, 
2004–2009  

 Country 

 No. of 
investment 

projects 
 Total area 
(1,000 ha) 

 Median size 
(ha) 

 Share of 
domestic 

investors in 
total area 

Ethiopia 406 1,190 700 49
Liberia 17 1,602 59,374 7
Mozambique 405 2,670 2,225 53
Sudan 132 3,965 7,980 78

   Source : Deininger et al. (2011).  
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losses but received few or none of the promised benefits, implying that 
-even if expected positive effects materialize at some point in the future, 
poor locals may have ended up subsidizing rich foreign investors. 

 At the same time, case studies document that well-executed invest-
ments can provide benefits. These accrue through four main channels, 
namely (i) social infrastructure, often supported by community devel-
opment funds using land compensation; (ii) employment and jobs; (iii) 
access to markets and technology for local producers; and (iv) local or 
national tax revenue. Even if overall effects are positive, distributional 
issues may arise and will need to be addressed upfront to inform nego-
tiation and contract design. For example, entrepreneurial and skilled 
people could gain from jobs creation through an investment while 
vulnerable groups or women lose access to livelihoods without being 
compensated.   

  14.3     Why agricultural production in dominated by 
owner-operated farms 

 In most countries, both rich and poor, agriculture is dominated by 
owner-operated family units that combine ownership of the main 
means of production with management. Indeed, at a global scale, agri-
culture is one of few industries based overwhelming based on a family 
firm model; that is, farms are owner operated and rely largely on family 
labor (Lipton, 2009). 

 A key reason is that agricultural production has few technical (dis) econ-
omies of scale, implying that a range of production forms can coexist. 
Even though farming accounts for 22 per cent of the global agricultural 
value chain, it makes up a mere 0.2 per cent of equity market capitaliza-
tion (Brookfield Agricultural Group, 2010). As of October 2009, there 
were only seven publicly listed farming companies worldwide, three in 
Brazil and Argentina and four in Ukraine and Russia. By contrast, agri-
cultural processing, input industries, and sometimes output markets are 
characterized by significant economies of scale largely related to fixed 
costs (e.g., R&D, large processing units) which has often given rise to 
concentration in these industries (World Bank, 2007). 

 There are three reasons for the endurance of the family farm model 
even in rich countries (Allen and Lueck, 1998; Binswanger and Deininger, 
1997; Deininger, 2003). First, as residual claimants to profit, family 
workers will be more likely to work hard than wage workers who require 
costly supervision in spatially dispersed production. Owner opera-
tors also have an intimate knowledge of local soil and climate, often 
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accumulated over generations, that gives them an advantage in tailoring 
management to local conditions and the flexibility to quickly adjust 
management decisions to site, seasonal and market conditions. Finally, 
family farms have considerable flexibility to adjust labor supply to the 
seasonality and annual variability of production since family labor can 
more easily be reallocated to other tasks on and off the farm. 

 A well-known and important exception to the superior performance 
of owner-operated units of production over those relying on wage labor 
is in plantation crops, where economies of scale in processing and the 
need for close coordination of production and processing can make plan-
tations more efficient. The need for quick processing of some harvest 
products to avoid deterioration, often within 24–48 hours, requires tight 
adherence to delivery and harvesting schedules and transmits econo-
mies of scale in processing to the production stage (Binswanger and 
Rosenzweig, 1986). For this reason, sugar and palm oil mills usually run 
their own plantations to ensure a base load for processing. The scale 
of these has increased significantly; new sugarcane mills in Brazil for 
example, may capture produce from up to 100,000 ha versus 20,000 ha 
two decades ago. Concentrating production also lowers transport costs 
from the field to the processing point. Spatial concentration of produc-
tion in large estates owned by mills in Brazil may reduce total costs by 
some 20 per cent, compared to dispersed smallholder models (as prac-
ticed in Kenya) by lowering transport costs to the mill. 

 Finally, plantations that specialize in perennial crops have developed 
highly structured ‘industrial type’ production processes that facilitate 
labor supervision and management efficiency. A focus on a single crop 
with relatively low seasonality of operations provides year round employ-
ment and allows managers and workers to develop specialized skills. The 
modern tropical plantation is akin to highly specialized stall-fed live-
stock operations in industrial countries which, for the same reasons, 
have moved away from family farm to nonfamily corporate farming.  2   

 In most industrialized countries, a key factor contributing to growing 
farm sizes has been rising wages in the nonagricultural sector that led 
farm operators to seek ways to attain incomes comparable to what they 
can obtain in other sectors of the economy (Eastwood et al., 2010). 
Normally this implies substitution of capital for labor and an increase 
of farm size over time in line with wage rates. As  Figure 14.2  illustrates, 
both variables moved together closely in the United States for most of the 
20th century, suggesting that the desire to obtain a comparable nonagri-
cultural income was the main factor driving changes in the average size 
of operational holdings (Gardner, 2002). Still even large farms in the US 
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are mostly owner-operated rather than company-owned and arable crop 
farms rarely exceed 5000 ha.    

 Further, the capital requirements of farm operations typically increase 
with economic development, with higher levels of technology, and 
investment in land and other improvements, as well as investment in 
labor-saving machines. Although small agricultural operations have 
advantages in acquiring labor and local knowledge, they in many cases 
have difficulty acquiring capital. The high transaction costs of providing 
formal credit in rural markets mean that the unit costs of borrowing and 
lending decline with loan size and bias lending against small farmers. 
Raising interest rates on small loans does not overcome this problem, as 
it will lead to adverse selection (Stiglitz and Weiss, 1981). Unless ways 
are found to provide small farmers with access to finance (through, for 
example, credit cooperatives), their inability to obtain financing may 
outweigh any supervision cost advantages they have over larger farms 
(Chavas, 2001).  

  14.4     Factors favoring recent establishment of super-farms 

 In addition to secular shifts of labor out of the agricultural sector, three 
main factors that have recently contributed to increased farm size are 
(i) new technology that makes it easier to supervise labor or occupy 
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it continuously; (ii) the limited availability of labor in frontier areas, 
possibly exacerbated by high capital requirements of land clearance 
and infrastructure construction; and (iii) greater emphasis on integrated 
supply chains and certification of produce. 

 Recent innovations in crop breeding, tillage, and information tech-
nology may make labor supervision easier and reduce diseconomies of 
scale of very large operations. Pest-resistant and herbicide-tolerant varie-
ties facilitated broad adoption of zero tillage and, by reducing the number 
of steps in the production process and the labor intensity of cultivation, 
allowed management of larger areas. The ability to have machinery 
operations guided by GPS technology rather than driver’s skills makes 
close supervision of labor less relevant while information technology 
can generate data to help better supervise labor and manage large areas. 
The scope for substituting crop and pest models and remotely sensed 
information on field conditions for personal observation also reduces 
the advantage of local knowledge and experience in tactical farm deci-
sions while climate change reduces the value of traditional knowledge. 
Private operators in Argentina and Ukraine assert that, with modern 
technology, a good manager can effectively supervise operational units 
of 10,000 to 15,000 ha for grain and oilseeds. 

 With changes in technology and markets, the ability to acquire and 
process information also gives advantages to managers with high levels 
of formal schooling and technical education -the ‘value of the ability 
to deal with disequilibria’ (Schultz, 1975). This is particularly impor-
tant for new crops and frontier areas where managers skilled in modern 
methods may enjoy advantages. Unit costs of acquiring and processing 
information also decline with farm size (Collier and Dercon, 2009; Feder 
and Slade, 1985 ). Large farms that employ highly trained managers may 
enjoy an efficiency advantage under conditions of rapidly changing 
markets and technologies, and in opening new areas to agriculture. 

 Expansion of certification, introduced as buyers in high income coun-
tries demand certification of social and environmental sustainability, 
into ‘bulk commodities’ can also provide advantages to large operations. 
Industry-led organizations, such as the Roundtable on Sustainable Palm 
Oil or Responsible Soy, the Better Sugar Initiative, and EU biofuels stand-
ards, have all been put in place in the past decade to develop certification 
standards and procedures. The high fixed costs of gaining certification 
and the need to preserve product identity through the supply chain 
provide advantages to large operating units in integrated supply chains. 
While the added cost of certifying smallholders can often be justified 
in high-value products, it poses challenges for bulk commodities such 
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as palm oil. Standards may favor large operations in other ways as well; 
for example, environmental standards that prohibit burning of sugar-
cane prior to harvesting to reduce carbon emissions essentially rule out 
manual harvesting, disadvantaging smallholders and reducing labor 
requirements by half. 

 Beyond these factors, large companies’ ability to integrate operational 
units horizontally or vertically in marketing and processing can provide 
additional advantages in a number of respects. 

 If markets are not working well, large firms can improve coordina-
tion with processors or shippers, and reduce transactions costs and risks 
through vertical integration. For example, integration of with livestock 
production with grain and oilseed production in Russia and Ukraine 
reflects efforts by large livestock operations to assure feed supplies. 
Vertical integration also allows companies to fill gaps in public serv-
ices. In Brazil or Ukraine, a number of large companies constructed 
their own port terminals for export, shielding them from the limitations 
imposed by public facilities. This is consistent with studies in Russia 
that fail to find any inherent economies of size in farm production but 
clear advantages of large farms in terms of lower transactions costs and 
higher product prices (Svetlov and Hoekmann, 2009), suggesting that 
the ability to overcome market imperfections is a key driver toward large 
farms in Russia (Koester, 2007). 

 The ability of vertically or horizontally integrated firms to access foreign 
capital markets, possibly by issuing equity, can provide large agricul-
tural firms with additional advantages, especially where local financial 
markets do not operate well. In some cases, Argentinean companies that 
obtain loans abroad pay only half of the rate that local banks demanded 
from farmers, if they could get credit at all. Such advantages, which are 
particularly relevant where significant start up costs, such as soil amend-
ments, irrigation, and establishment of perennial crops, are required to 
make land arable but do not return a positive cash flow for several years, 
can well affect industry structure in the long term. 

 Large firms, even if they are not vertically integrated, can also leverage 
their superior bargaining power’ as markets for agricultural inputs and 
outputs are often highly concentrated. In Argentina, large companies with 
more bargaining power are reported to be able to reduce input prices and 
increase output prices by 10–20 per cent (Manciana et al., 2009). Likewise, 
spatial covariance of risk implies that, even in developed countries, 
markets for agricultural insurance are often incomplete. Diversification 
of operations across large geographical areas can allow large companies to 
self-insure against weather risks, thereby overcoming these difficulties.  
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  14.5     Conclusions and policy implications 

 Expected increases in the demand for agricultural products, whether as 
food, feed or inputs into other industries such as biofuels has led to 
an increase in the number and size of large farms and new business 
models involving a mix of large and smaller operations are evolving. 
This trend is notable in Latin America and Eastern Europe, for peren-
nials in Southeast Asia, and recently in sub-Saharan Africa. In addition 
to factors that have long underpinned the expansion of large operations 
such as the economies of scale in plantation crops, policy distortions, 
and large farms’ superior ability to deal with imperfections in markets for 
finance and insurance, four factors are likely to affect future evolution of 
agrarian structures, namely (i) technical change that makes it easier to 
standardize supervision of the production process for bulk commodities; 
(ii) the ability of large operations to benefit from horizontal and vertical 
integration and exercise market power, especially in situations where 
there provision of public goods such as infrastructure and technology 
is deficient; (iii) standards and associated requirements for certifica-
tion and traceability that favor large operations; and (iv) inelastic labor 
supply, together with high capital requirements for expanding cultiva-
tion into suitable but hitherto uncultivated areas. 

 A strong historical bias against export agriculture combined with high 
agricultural potential in many areas with low population density imply 
that the challenge is particularly large for Africa where governments 
hope to enlist the private sector to overcome long-standing bottlenecks 
in availability of infrastructure and technology and to link rural areas 
to global markets for output and finance. While there has been a huge 
volume of announced investments, they have largely failed to live up 
to expectations. In the past, gaps in the policy and regulatory frame-
work have often implied that area expansion led to land concentra-
tion and a ‘resource curse’ rather than sustainable broad-based growth. 
This suggests that, if such investment is to provide economic and social 
benefits, a proper public sector role is to set policy, provide complemen-
tary public goods, and assist local people in screening investments and 
investors. Three priority areas for attention are (i) property rights to and 
proper valuation of land; (ii) labor market impacts and technical as well 
as economic viability; and (iii) the ability to flexibly reallocate land in 
case an investment fails. 

  Property rights to land:  In many cases, traditional notions of land 
being ‘owned’ by the state or by traditional authorities led to it being 
transferred for free or well below its opportunity cost. This results in a 
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range of speculative or economically non-viable deals going forward, 
often with negative environmental or social consequences as investors 
struggle to make a profit on land that once made important contri-
butions to local livelihoods. Recognition of existing property rights, 
proper land valuation and taxation, and ensuring that decisions on land 
transfers are taken with the consent of local people can help improve 
economic and social outcomes. In areas with high potential and good 
market access where pressure is likely to be high, systematic registration 
of property rights, possibly at community level, together with establish-
ment of transparent and accountable mechanisms for decision-making 
are needed. Some countries, e.g. Mexico which registered more than 
100 million hectares in less than a decade, had considerable success with 
this and many African countries have put in place legislation allowing 
similarly rapid registration of group rights. 

  Employment, social, and environmental effects:  Except for some peren-
nials, large farms’ ability to productively employ labor is often very 
limited, much below that of smallholder agriculture. Combining the 
advantage of large farms, in terms of access to markets, infrastructure, 
and technology, with the local knowledge, flexibility, and superior incen-
tives of smallholders through appropriately structured partnerships such 
as outgrower schemes could have considerable employment and social 
benefits. Realizing such partnerships requires transparency and access 
to information to strengthen local communities’ bargaining power and 
their ability to ensure that contractual arrangements, once entered, are 
actually complied with. Establishing minimum standards, improving 
transparency, and allowing independent third-party verification will 
thus be important to avoid negative consequences. While much can be 
done by the private sector, creation of the necessary preconditions is an 
important role of the public sector. 

  Flexible arrangements for land transfer:  Even in well-established indus-
tries, the share of newly formed firms surviving for more than 5 years 
is often low. In the environment discussed here, lack of proven tech-
nology, weak institutions, and high levels of market and price risk may 
lead to even higher numbers of firms exiting the industry or in need for 
restructuring. In many African countries, land that had been given to 
investors cannot be transferred easily. A policy framework that implies 
high opportunity cost of holding land (e.g. because rental fees or land 
taxes are collected effectively) and provides mechanisms for allow more 
efficient operators to gain access to land through decentralized processes 
will reduce the danger of large amounts of potentially very productive 
land being locked up in speculative holdings. 



350 Derek Byerlee and Klaus Deininger

 While our review suggests that operational farm sizes may be more 
flexible than believed in the past, so that a wide range of farms sizes 
could be competitive in a global setting, available empirical evidence 
is limited and suffers from a number of methodological shortcomings. 
There is thus need for more in-depth study of productivity-, welfare-, 
social, and environmental impacts of large farms relative to smaller ones 
and the impact of policies on the evolution of the farm size structure. 
To the extent that many new players now view land acquisition as a 
promising strategy, such research will be important to not only improve 
understanding of this phenomenon but also to guide the formulation of 
appropriate policies that can help countries support development of an 
efficient, equitable and competitive agricultural sector.  

    Notes 

  This article is excerpted and updated from Klaus Deininger and Derek Byerlee, 
‘The rise of large farms in land-abundant countries: Do they have a future?’  World 
Development , 40, 701–14, 2012.  

  1.     Land abundance is defined in terms of area suitable for cultivation that is 
not currently under cultivation. We find little evidence of a shift toward 
large-scale farming in land scarce countries. However, some countries such 
as Indonesia are characterized by land scarcity (Java) and land abundance 
(outer islands).  

  2.     In developing countries, a modern day equivalent to the plantation crop is 
fresh horticulture for export. Not only is the produce highly perishable, but 
the harvest must be closely coordinated with shipping schedules (usually 
air). In addition, export markets have very stringent quality requirements 
and demand backward traceability of output to the farm level.  
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   15.1     Background and motivation 

 Relatively stagnant or low productivity of land use in many areas, soaring 
global demand for land as a source of food, fuel, and fiber or as a source 
of environmental amenities, and demands for structural transformation 
to transfer labor out of agriculture and provide space for urban develop-
ment –all these factors imply that land governance has emerged as a key 
determinant of sustainable growth and poverty reduction. 
 It will be critical in particular to  

        (i)      increase incentives for land-related investment and resource 
conservation;  

   (ii)      provide a basis for low-cost operation of land markets and the asso-
ciated development of financial markets based on the ability of 
using land as collateral; and  

  (iii)     empower asset holders, in particular women, in the long-term.    

 In the past, efforts to improve governance of land and natural resources 
have often been frustrated by  

        (i)      the technical complexity and context specific nature of land issues;  

     15 
 Using the Land Governance 
Assessment Framework to 
Help Secure Rural Land Rights: 
Framework and Experience 
Thus Far   
    Klaus Deininger and Thea   Hilhorst    



Land Governance Assessment Framework 355

   (ii)      the fact that responsibility for handling land is distributed among 
many public institutions that are often ill-coordinated; and  

  (iii)      the high stakes involved, and the scope for resistance to change by 
stakeholders benefiting from the status quo.    

 All this has often resulted in large amounts of resources being spent 
on studies that were not followed by action or by narrow interventions 
that failed to bring sustained improvement. In fact, a large body of liter-
ature suggests that land-related programs have in many cases been high 
risk, difficult to scale up, and unsustainable. 

 Policy pronouncements at global (Food and Agricultural Organization 
of the UN, 2012) and regional level (African Union, 2009) recognize 
this. They acknowledge that avoiding similar disappointment requires 
a country-driven process to generate consensus on the status of land 
governance among a diverse set of stakeholders (private sector, govern-
ment, civil society, academia), to translate this into actionable priority 
policy recommendations, and to regularly follow up on progress towards 
improved land governance. Yet they provide little guidance on how to 
structure such a process in practice. 

 This chapter describes initial experience from country-level applica-
tion of the Land Governance Assessment Framework (LGAF), a tool 
that uses existing information to systematically compare a country’s 
land governance with global good practice in a structured, broad-based 
and participatory process. The outcome is validated publicly and trans-
lated into priority policy recommendations that can feed into country 
strategies and the design and evaluation of innovative pilots to develop 
scalable approaches to improving land governance, plus a process for 
country-level monitoring that builds on the process achieved. 

 We first describe the substantive areas covered and modalities of 
implementation before reviewing results from their application in a 
number of countries, to argue that assessing a country’s land governance 
against a global benchmark and using a multi-stakeholder approach to 
not only provide continuity in the longer term but also to create a 
constituency for continued reform can help to deal with this in a way 
that combines action with learning, and generates additional informa-
tion and knowledge over time.  

  15.2     The LGAF: substance and implementation modalities 

 To make sector-specific indicators of land governance policy relevant 
and use them as a diagnostic tool to assess a country’s situation and, on 
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the basis of the identified shortcomings, come up with a set of policy 
recommendations or areas for future research, a methodology and 
process are needed. This section describes the substantive framework 
to guide such an assessment and the methodology to come up with a 
consensus ranking that is sufficiently robust to be presented to policy-
makers. It then reviews experience with implementation thus far and 
sets out a number of lessons and potential next steps. 

  15.2.1     Substantive areas and indicators 

 Based on global experience, five key areas of good land governance have 
been identified, namely  

        (i)     a legal, institutional and policy framework that recognizes existing 
rights, enforces them at low cost, and allows users to exercise them 
in line with their aspirations and in a way that serves the benefit of 
society as a whole;  

   (ii)     arrangements for land use planning and taxation conducive to 
the avoidance of negative externalities and supporting effective 
decentralization;  

  (iii)     clear identification of state land and its management in a way that 
cost-effectively provides public goods; use of expropriation as a last 
resort only, to establish public infrastructure with quick payment 
of fair compensation and effective mechanisms for appeal; and 
mechanisms for divestiture of state lands that are transparent and 
maximize public revenue;  

  (iv)     public provision of land information in a way that is broadly acces-
sible, comprehensive, reliable, current and cost-effective in the long 
run; and  

     (v)     accessible mechanisms to authoritatively resolve dispute and 
manage conflict with clearly defined mandates, and low cost of 
operation.    

 In addition, modules on large-scale land acquisitions, forestry and urban 
land tenure regularization are available for countries where these issues 
are important. 

 To summarize information in a structured way that is understand-
able by policymakers and can be compared across countries, we chose 
to build on the methodology used by the Public Expenditure and 
Financial Accountability assessment tool (PEFA).  1   The five thematic 
areas introduced above serve as the basis for 21 land governance indi-
cators (LGIs). Each of the LGIs is then broken down into between two 
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and six ‘dimensions’ for which, at least in principle, objective empirical 
information can be obtained. While it is important to avoid implicit 
value judgments or a one-size-fits-all approach, global good practice 
and extensive interaction with land professionals, refined through pilot 
country case studies from around the globe, has been used to establish 
a list of pre-coded statements that can be used to rank each of the about 
80 dimensions. A description of the dimensions, but not the ranking 
framework, is given in  Table 15.1 .    

 While the general framework to identify comparable indicators is 
adopted from the PEFA, there are key differences. First, to ensure that 
the nuances of local legislation and practice are adequately captured, 
the main responsibility for the conduct of the exercise is not with 
outside experts who visit the country for a short period but with a 
country coordinator who is also a local expert in law or land admin-
istration.  2   Second, dimensions to be ranked are grouped into sets of 
eight to ten. Expert panels of three to five members with experience 
in the relevant topic are then formed to come up with consensus 
rankings for indicators in their area of expertise, drawing on back-
ground information provided by the country coordinator as well as 
on experience and informal interviews. To illustrate this,  Table 15.2  
provides two examples of ranking dimensions based either on quan-
titative information (in broad ranges) or qualitative assessment.  3   
Finally, rather than being compressed into a relatively short time 
period, the entire exercise is conducted over a three to five month 
period so as to allow sufficient time for deliberation and consensus 
building.     

  15.2.2     Implementation modalities 

  Figure 15.1  illustrates the different steps involved in the diagnostic phase 
of the LGAF, which can be grouped into inception, assembly of back-
ground documentation, rankings by expert panels to produce a draft 
report, public validation and policy maker workshops to obtain a final 
report with specific policy recommendations and follow-up activities.  4      

  Inception phase:  To prepare the ground for a substantively meaningful 
and inclusive exercise, the inception phase includes three sets of activi-
ties, namely  

        (i)     a review and if necessary an adaptation of the LGAF implementa-
tion manual to identify any areas where customization to country 
conditions may be needed;  
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   (ii)     identification of the team, in particular expert investigators and 
panel members from a wide range of sectors as well as formulation 
of a time schedule; and  

  (iii)     if not done earlier, formal communication with relevant authori-
ties to ensure their formal buy-in as evidence by appointment of a 
person to liaise with relevant ministries and departments, and an 
agreement to make specific data available.    

 From a substantive point of view, this phase also is used to establish a 
tenure typology that describes key types of tenure in the country, quan-
tifies the area and population under each type, and identifies key gaps 
and overlaps for each of them. Similarly, a map of institutions in the 
sector identifies functions performed by these at different levels, to iden-
tify gaps and overlaps and an indication of staffing and budgets. 

  Assembly of background documentation:  The country coordinator is 
responsible for compilation of relevant background studies to be made 
available to those who actually rank indicators in expert panels. To 
provide a common basis of information that is indispensable as a basis 
of consensus on rankings or priority actions, three sets written output 
are needed. These are prepared by a country coordinator, with support 
from a government liaison to provide access to administrative data (for 
example on the extent of female rights; collection of taxes; adherence to 
rules in case of expropriation; transparency of public land dispositions; 
and the nature, area, and age of disputes) as well as expert investiga-
tors who prepare background reports in the four areas of land tenure, 
land use policy, public land management and the land registry. In each 
of these, relevant material from existing studies and ‘grey’ literature is 
synthesized in a background report by specialists in the relevant areas, 
normally subcontracted by the country coordinator. Once reports are 
reviewed and validated, information is then summarized in panel 
briefing notes. 

  Expert panels:  Rankings for each of the dimensions are assigned by 
panels of key stakeholders such as lawyers, academics, members of 
business chambers, banks, NGO representatives, government officials, 
land professionals and others (such as builders requiring permits) who 
interact with land institutions and thus are able to assess performance in 
the sector. This is done in eight work sessions of about one day per topic, 
organized by the coordinator.  5   Each dimension is discussed in detail, 
to arrive at a consensus ranking and agreed policy priorities. Based on 
their experience, panel members should  be able to identify both good 
and deficient performance, and the underlying reasons. Cases of good 
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performance can hold lessons for other countries. Recommendations on 
how to deal with unsatisfactory performance may be identified directly 
or give rise to the need for more detailed study, allowing derivation of 
recommendations that can be prioritized. Discussions are summarized 
in minutes and the record of these discussions is reviewed and agreed 
upon by panelists. The material from panel minutes is then synthesized 
in a draft country report. 

  Validation and policy workshop:  Once approved by panel members, 
the country report is reviewed by international peer reviewers to 
provide input. The results are incorporated, and the report is presented 
to a public national workshop to validate the results and to prioritize 
policy conclusions and the associated monitoring indicators. These are 
then presented to key policymakers during a policy workshop that is 
organized shortly after validation of the policy conclusions. A key goal 
is to formulate a policy matrix identifying a limited set of clear prior-
ities or areas where further information needs to be collected, with 
a time frame (short- to medium- or long-term), responsibilities and 
indicators for tracking progress. These recommendations emerge from 
the panels, are sharpened during the technical validation workshop, 
and discussed with policymakers during the policy dialogue. While 
the initial assessment does not provide a magic solution to the range 
of land governance challenges, the priority setting of policy recom-
mendation and timeline helps to sequence reforms and link them to 
critical policy outcomes, thereby allowing land to be put higher on 
the policy agenda and to create a constituency for reform by involving 
many stakeholders. 

  Monitoring:  To the extent that it is locally driven, the diagnostic appli-
cation of the LGAF is not intended as a one-off intervention but as the 
establishment of a local constituency and platform that can regularly 
assess progress in improving land governance and provide technical 
advice on actions needed in this respect. While much of the input 
into such follow-up will be qualitative (for example, whether certain 
changes with respect to policy or institutions have been undertaken), 
quantitative data to provide the basis for greater nuance in terms of 
specific indicators and variation across regions can be obtained by 
including land modules with key questions in national household 
surveys, establishing mechanisms to better capture, organize and 
review data generated by routine administrative processes (such as 
coverage with maps or routine information on land transactions, 
prices, or land-related conflicts), and interpreting statistics used by 
the private sector.   
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  15.3     Experience in applying the LGAF 

  15.3.1     Implementation status 

  Table 15.3  summarizes progress in implementing LGAFs across regions. 
The exercise has been completed in eleven countries; seven have back-
ground material completed and are in the process of conducting or vali-
dating panels, and nine are (at the time of writing)  in the inception 
phase. Much of the initial emphasis has been on Africa, where eight 
countries have completed the process and nine have started, being at 
various stages of implementation.    

 The LGAF is built on four key assumptions. First, legal provisions may 
differ significantly from what is actually implemented on the ground 
due to lack of clarity (or conflicting legal provision), failure to pass the 
regulations needed to implement existing laws, or weak implementa-
tion capacity. This implies that any analysis will have to go beyond legal 
statements to assess what is faced by the users of land administration 
systems. Second, in many countries land sector issues have been exten-
sively analyzed at the technical level, but the information generated is 
not well known or disseminated; a dialogue using existing information 
rather than extensive new analysis is thus possible, and can in fact help 
identify priority areas for in-depth study based on overall assessment of 
land governance. Third, while the cross-cutting nature of land issues is 
recognized in principle, the lack of dialogue and data sharing between 

 Table 15.3      Evidence of stakeholder participation in   LGAFs conducted thus far  

  Africa  
  Eastern 
Europe  

  Latin 
America    Asia  

 Inception Liberia, Sudan, 
Uganda, South 
Sudan

Moldova Colombia, 
Honduras

India (AP, 
KA, OR, GJ, 
WB, BI), 
Bangladesh, 
Indonesia 
(Kalimantan)

 Panel preparation Gambia, Senegal, 
Mauritania, 
Mali, Cameroon

Philippines, 
Vietnam

 Report preparation DRC, Rwanda Brazil (Para, 
Piaui)

 Monitoring & 
expansion 

Madagascar, 
Malawi, Nigeria, 
South Africa, 
Ghana

Ukraine, 
Georgia

Peru
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land institutions often impedes progress and realization of synergies. 
Finally, as land governance and institutions are context-specific, the 
involvement of local experts is critical for actionable recommendations. 
At the same time, the challenges to be addressed are similar across coun-
tries, so that implementing a standardized assessment tool such as the 
LGAF is feasible and offers opportunities for the sharing of experience 
and learning from good practice.  

  15.3.2     Substantive insights 

  Table 15.4  provides rankings of key dimensions in eight recently 
completed LGAFs (Georgia, Ghana, Nigeria, South Africa, Brazil, 
Madagascar, Malawi, and the Democratic Republic of Congo (DRC)) 
to illustrate level insights emerging from a cross-country comparison 
of rankings. Dimensions where some countries do well while others 
rank badly are obvious candidates for experience sharing and knowl-
edge transfer. Dimensions that rank low across many countries consti-
tute constraints, whose removal may require a global effort to develop 
either methodologies or awareness and political momentum. Based on 
 Table 15.4 , the mapping of communal rights; urban planning; openness 
of public land transactions; and the speed of resolving land conflicts 
appear to belong in this category. Finally, while aggregation of rankings 
across dimensions to construct a ‘land governance index’ at country level 
is difficult to defend methodologically,  6   scanning rankings at country 
level points towards marked differences in the maturity of land institu-
tions. While sustained improvement is very unlikely to  happen quickly, 
institutional reforms to establish independent institutions and properly 
structure partnerships with the private sector have allowed considerable 
progress in cases such as Georgia’s.    

 Although laws recognize local and community rights in principle, 
a ‘rights recognition gap’ often limits the ability to effectively enforce 
these. One reason is the limited mapping or registration of such 
claims, which makes it difficult to identify them on the ground, often 
compounded by complex and costly procedures for formalization. 
With rising implicit land values, traditional leaders in many countries 
have started to map boundaries of land under their own jurisdiction, 
often in ways that fail to follow due process and end up disempowering 
women or the poor, as in Ghana. Evidence from a number of countries 
suggests that even if females enjoy equal land rights by law, land may 
be registered in the name of men only and thus implicitly discriminate 
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against females. Unless such biases are addressed, formalization may not 
enhance economic development. 

 Especially in situations with rapid population growth, planning legis-
lation and the plans derived from it are often outdated and bear little 
resemblance to reality. Planning, which is often top-down and lacks 
public input, then follows development rather than the reverse, and 
service delivery for the expanding urban centers becomes costly or 
impossible. Weak property valuation and limited ability to improve tax 
collection, due to differences in the transparency of valuation, complete-
ness of the tax roll, and the extent to which taxes will actually accrue to 
local governments may limit the public’s ability to capture benefits from 
land use changes. Weak protection of land rights in the urban periphery, 
including low or non-payment of compensation for expropriation, may 
also encourage over-expansion of cities, with negative implications. 

 The acquisition of land through eminent domain often involves 
very limited compensation (for which only formally registered but 
not customary land may be eligible) that may not be paid for a long 
time, and with limited scope for appeal. Many countries also require 
customary land to be expropriated before any transfer to private inves-
tors is possible. While the purported intention is to protect potentially 
ill-informed customary land holders against unscrupulous interests, 
the record of state institutions in this respect has often been poor and 
many country examples point towards better ways (minimum stand-
ards, publicity of contracts, independent review panels) to achieve this 
objective. In many contexts, physical identification of state land on 
the ground is near impossible and often such land – especially if it was 
acquired long time ago – is heavily encroached upon. Good experience 
with divestiture of such land in transparent auctions to contribute to 
public resources exists in a number of countries. 

 Providing comprehensive and current information affordably is a 
core function of land administration institutions, and is a necessary, 
though by no means sufficient, condition for other benefits to mate-
rialize. Yet in many instances institutions are not self-financing, and 
are unable to retain the user fees they collect; they depend instead on 
handouts, reducing the incentive to invest and innovate to sustainably 
improve service quality. Even where they work well, land institutions 
may serve only a tiny minority due to limited coverage, an issue that 
is most pronounced in South Africa. Institutional sustainability may be 
further jeopardized by unrealistic limits on the subdivision of transfer 
fees/duties of up to 10 percent of property values or more, possibly 
due to limited entry to registration professions. These create strong 
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disincentives for registration, and may eventually render unsustainable 
even great advances in first-time adjudication. 

 Rising demand for land all over the world creates opportunities to 
draw in private investment to integrate smallholders into value chains 
and use land that may be either unutilized or underutilized for economic 
development. The results from the large-scale land acquisition module 
show that many countries are ill-prepared for this, as they lack essential 
preconditions, including ways to  

          (i)     identify available land by balancing agro-ecological potential and 
infrastructure access;  

       (ii)     market available land in ways that attract capable investors (for 
instance, by providing infrastructure or risk capital) while at the 
same time maximizing social returns;  

    (iii)     cost-effectively document existing land rights before any invest-
ment starts;  

     (iv)     provide assistance to local land holders in contract negotiations 
and monitoring;  

    (v)     monitor and ensure adherence to environmental and social 
norms;  

   (vi)     allow public access to information on contract details, economic 
and social outcomes, and technical details, to allow rapid replica-
tion of success and learning from failure;  

  (vii)     quickly resolve disputes in a way that is acceptable to all parties; 
and  

  (vii)     allow for the transfer of assets from non-performing ventures 
to more productive uses in ways that do not undermine local 
welfare.    

 With such gaps, responsible investors may well consider it too risky to 
commit resources. 

 One key benefit from applying the LGAF has been the establishment 
of a stakeholder group at national level that not only includes most or all 
relevant public and private sector institutions but also has acquired an 
understanding of the overall framework for land governance and thus 
can champion a policy dialogue on these issues. For example in Nigeria, 
while the inappropriate nature of legislation was (and still is) well recog-
nized, there was no body to move the debate forward. A key recom-
mendation from the LGAF process was to re-establish a Presidential 
Technical Committee for Land Reform to pilot and evaluate approaches 
to solving the country’s tenure issues, coordinate policy reform between 
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the Ministries concerned, and follow up with individual states (who have 
considerable latitude in terms of land policy). In Malawi, LGAF results 
provided the impetus for tabling a Land Bill that had been languishing 
in Parliament for more than five years and resulted in establishment of 
a task force cutting across different ministries. In the DRC, the process 
helped to inform a national road map for land tenure reform that will be 
fed into pilot schemes to harmonize data on concessions between minis-
tries, secure tenure in urban and rural settings, and explore options to 
resolve conflict in the country’s eastern part. In Georgia, which has been 
identified in the World Bank’s ‘Doing Business’ survey as a top reformer 
of property registration, the LGAF identified gaps in terms high transac-
tion costs of land transfers, treatment of community and forest land , 
and efforts to attract investors that are now being addressed through a 
project supported by the Bank.   

  15.4     Challenges ahead 

 While experience highlights the usefulness of the LGAF to provide a 
technical assessment of a country’s land governance, identify priority 
policy issues to address , and set in motion a dialogue that can help 
include land issues more prominently in national development strate-
gies, it is a starting point rather than an end in itself. Three follow-up 
activities are particularly prominent:
 Experience sharing:  One of the key benefits of a structured technical 
assessment of land governance across countries is that it helps to quickly 
identify any potential for the transfer of knowledge and experience. 
With technology reducing the cost of addressing many land issues, this 
implies vast  scope to document and share good practice. This extends to 
states or provinces which often formulate and implement land policies 
in federal countries. In fact, there may be considerable scope for sub-
national assessments not only at state or province level but also for cities 
or municipalities with high fiscal or legislative autonomy. 

  Monitoring:  The fact that land institutions are not required to regu-
larly report publicly on progress against targets weakens accountability 
and often creates difficulty in including land issues within national 
strategies or regional efforts. In such a context, the LGAF process can 
help to  

     (i)     set legitimate targets for monitoring,  
  (ii)     institutionalize follow-up by continuing to draw on the stakeholder 

groups involved in the initial assessment; and  
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  (iii)     identify sources of information -via regular censuses and house-
hold or sector-specific surveys in combination with administrative 
data (for example on registered transactions) to regularly assess 
progress.    

  Piloting:  While significant resources will eventually be required to sustain-
ably address the shortcomings identified, the most immediate need is 
often for well-designed and carefully evaluated pilots in key areas (regu-
larization, conflict resolution, planning regulations, options for urban 
expansion, transparency of land transfers, and access to data on them) 
and to develop and document ways to deal with critical constraints in a 
way that can be quickly scaled up.  

    Notes 

  1  .   PEFA is a broad partnership, started in 2001, aiming to support integrated 
and harmonized approaches to assessment and reform in the field of public 
expenditure, procurement and financial accountability. It aims to strengthen 
recipient and donor ability to (i) assess the condition of country public 
expenditure, procurement and financial accountability systems, and (ii) 
develop a practical sequence of reform and capacity-building actions, in a 
manner that: encourages country ownership; reduces the transaction costs to 
countries; enhances donor harmonization; allows monitoring of progress of 
country public finance management performance over time; better addresses 
developmental and fiduciary concerns; and leads to improved impact of 
reforms. See  www.pefa.org  for details.  

  2  .   In the countries covered thus far, country coordinators have been associated 
with think tanks, civil society, universities and independent firms.  

  3  .   There is no intention to aggregate across indicators to come up with an 
‘overall’ score of land governance at the country level, as this would be diffi-
cult to justify methodologically and almost meaningless in practice. At the 
same time, the fact that assessments are carried out for the same indicators 
provides an opportunity to identify best practice in a structured manner and 
transfer it across countries.  

  4  .   The manual as well as information on country-level LGAFs is available at 
 http://go.worldbank.org/AYREZ423W0 .  

  5  .   There are eight panels: on (i) land tenure; (ii) institutional arrangements; (iii) 
urban land use, planning and development; (iv) rural land use and policy; 
(v) land valuation and taxation; (vi) public land management; (vii) public 
provision of land information; and (viii) dispute resolution, plus any panels 
on additional topics (e.g. large-scale land acquisition).  

  6  .   In light of the diverse nature of dimensions, simply aggregating indicators 
across qualitative and quantitative dimensions is difficult to defend, and a 
more limited set of quantitative indicators, clearly linked to the diagnostic 
assessment, seems preferable. Efforts to do so are under way, building on 
insights from completed LGAFs.  
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   16.1     Scope of the study 

 Rural poverty remains widespread and persistent in South Asia and 
Sub-Saharan Africa (SSA) and this is the case in both land-abundant and 
land-scarce countries. The unequal distribution of land ownership and 
cultivation rights constitutes a fundamental characteristic of many poor 
countries, where the majority of the poor live in rural areas and depend 
on agriculture as a main source of income. While the land distributions 
in China, northern Vietnam, and Ethiopia are egalitarian due to past land 
reform, many farmers are poor as they have been allocated only tiny plots 
of land with weak individual land rights, which may have suppressed their 
incentives to invest in land and to transfer land to other more productive 
farmers. The rural poor have limited access not only to land but also to 
off-farm income sources, as they are generally uneducated and do not 
possess skills needed in non-farm jobs (Otsuka et al., 2009). 

 The historical context matters for current land tenure systems, which 
have been shaped by colonial policies and land tenure reforms in the 
past. Our study examined land tenure reforms and their impacts in 
countries in SSA and Asia with highly diverse historical contexts within 
a unified analytical framework. We grouped the study countries into the 
four categories:

   (a)     countries in Asia (India and Nepal) that have very skewed land 
distributions with widespread landlessness and severe poverty, and 
where Land to the Tiller policies have been implemented that aimed 
to strengthen tenants’ land rights;  

  (b)     countries in SSA with a colonial history (Malawi and South Africa) 
that resulted in skewed land distribution and near landlessness, and 
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where Market-assisted Land Redistributions have been implemented 
to redistribute land to the poor;  

  (c)     former socialist countries (China, Ethiopia, and Vietnam) that went 
through broad-scale radical land reforms that resulted in land distri-
butions that were egalitarian but with weak and insecure tenure 
rights, even though these countries have recently undertaken reforms 
that have strengthened individual tenure security and transfer rights 
to land; and  

  (d)     a country (Uganda) with a colonial history, with a mixture of free-
hold, leasehold and customary tenure rights, that is attempting to 
establish unified and strengthened individual land rights.    

 Furthermore, we have assessed a number of forest land tenure reforms. 
These reforms include  

   (a)     devolution of forest tenure management from state to communities 
(India, Kenya, and Nepal), and  

  (b)     individualization of forest land tenure (China) and farmland tenure 
(Ethiopia) aiming to strengthen individual incentives to plant and 
manage trees and forest land.    

 First of all, we hypothesized that tenure insecurity, which is caused by 
private as well as state actions, negatively affects the various types of 
rights, and this in turn affects investment, production efficiency and 
welfare in a society. Second, we hypothesized that tenure reforms that 
have (whether intentionally or unintentionally) reduced the tenure 
security of landowners have resulted in inefficient land use and have 
not contributed to poverty reduction. Indeed, the inverse correlation 
is often observed between farm size and crop yield per unit of land, 
because large landowners, who would otherwise rent out at least a part 
of their land, cultivate large tracts of land extensively, whereas land-poor 
farmers cultivate small patches of land intensively with the use of family 
labor. Third, we hypothesized that tenure reforms that have enhanced 
tenure security of land owners have enhanced production efficiency, 
investment incentives and sustainability, as well as land transfers and 
land access for the poor. 

 Since the majority of the rural poor are landless agricultural workers, 
tenants or marginal and small farmers  1   who do not have favorable access 
to land, an obvious way to eradicate or reduce rural poverty is to redis-
tribute land from large landowners to the landless or  near-landless house-
holds in countries with unegalitarian land distribution. An alternative is 
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to regulate land rent at a low level in favor of poor tenants. In fact, such 
policies, known as the Land to the Tiller programs and land tenancy 
reforms have already been implemented in Asia (Otsuka, 2010). In some 
countries in SSA, such as South Africa and Malawi, large estates were 
dissolved and the land was redistributed to smaller farmers with limited 
rights to transfer land. The question is whether such policies are in fact 
effective in achieving the intended goal of eradicating rural poverty. 
Another question is whether such policies are conducive to the efficient 
use of usable land, which has been becoming scarcer over time due to 
rapid population growth on limited land resources. 

 Under the Land to the Tiller program, land rented out to a tenant may 
be confiscated and transferred to the tenant; under such conditions, 
the landowner does not possess secure ownership rights on agricultural 
land. Or if the land is owned collectively under a system with limited 
individual rights, the current cultivator, who possesses the land use right 
and temporarily leases out a part of the cultivated land, may lose the 
use rights on the leased parcel; in other words, that cultivator’s land use 
rights are insecure. The critical question is if such a landowner or culti-
vator is willing to rent out their land to land-poor households. 

 If tenants’ rights are strongly protected under the tenancy reform 
laws, landowners may not be able to terminate the tenancy contract 
regardless of the performance of a tenant. Under such a condition, 
will the tenant have any incentives to work hard and to observe the 
contractual agreements with the landowner on the maintenance and 
improvement of the landed properties? If the tenant shirks and misbe-
haves, the landowner is unlikely to rent out the land. If a large land-
owner does not want to rent out the land to land-poor tenants, who, 
then, will cultivate that land? Possibly the landowner will undertake 
large-scale own cultivation, employing a large number of agricul-
tural workers, or he or she will go for more extensive or mechanized 
farming. But whether such arrangements are efficient and equitable is 
a major question. 

 Similar issues arise for the management of forests. If the community 
does not own the forestland, or if its forestland ownership rights are 
insecure, there is no guarantee that trees planted, when matured, will be 
harvested by the community or those community members who have 
planted and looked after them. Then, does the community have incen-
tives to protect and take care of forests? In practice, forest is often owned 
by the government but seldom protected or   managed by it, resulting 
in  de facto  open access deforestation. As a result, forest tenure reforms 
have been introduced to transfer the use rights of forestland to the 
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community in many countries. Community management may be more 
conducive to efficient or effective management of forests than govern-
ment management, partly because the incentives to manage forests are 
stronger and partly because the transaction costs of organizing collec-
tive action are lower (Otsuka and Place, 2001). An alternative to commu-
nity forest management is private ownership and management, which 
is being introduced in China. Under what conditions private manage-
ment is more desirable than community management from the social 
point of view is a critical question. 

 The series of questions raised above illustrate not only the complexity 
of land tenure issues, or issues of land property rights, but also the central 
importance of this issue in identifying policies to promote the efficient, 
equitable and sustainable management of land. Policymakers in Asia 
have rarely asked questions about whether the land tenure reforms 
implemented in the past have achieved their intended goals. In addi-
tion, policymakers in SSA generally do not know what the consequences 
of land tenure reforms in Asia have been. We believe that this is highly 
undesirable, because SSA now faces land issues similar to those faced by 
Asia a few decades earlier, as continued population explosion has led to 
increasing scarcity of land in SSA (Holden et al., 2008).  2   There is a huge 
scope for Africans to learn from the Asian experience, and vice versa. It 
is our hope that SSA will learn from Asian experience, so not repeat the 
mistakes committed by many Asian countries, while Asia should recon-
sider its past land tenure reforms. 

 It must be clearly understood that transfer of land ownership rights 
and regulation of land rent are not easy tasks, because the landowners 
who risk making a loss as a result of the reform make every effort to 
evade the implementation of the land tenure reforms or to change 
them in a direction to maximize their own benefits (‘élite capture’). 
Classic examples from Land to the Tiller reforms are to distribute the 
land ownership to a large number of relatives by changing the names 
of registered owners so that each landowner appears to own a tiny 
amount of land, to evict tenants with a claim to self-cultivate, or to 
rotate tenants from season to season in order to confuse the issue of 
which tillers the land is supposed to be transferred to. If such perverse 
conduct by the landowners cannot be avoided, then the land tenure 
reforms can result in even greater inequity and inefficiency than before. 
The issues are far from trivial in view of the widespread rural poverty 
and stagnant agricultural productivity in poor agrarian economies in 
South Asia and SSA, and this study has attempted to fill our knowledge 
gaps in these areas.  
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  16.2     Major findings 

 Part I of the book dealt with tenure reform approaches that have been 
applied in countries with unegalitarian land distribution associated with 
landlessness and severe poverty because of limited alternative livelihood 
opportunities. Part II dealt with countries that through radical land 
reforms have managed to achieve much more egalitarian land distri-
bution, but at the cost of weak tenure rights and high levels of tenure 
insecurity; attempts to remedy these problems have been made by intro-
ducing new tenure reforms that strengthen tenure security and indi-
vidual land rights. Part III assessed alternative property rights regimes 
for forestland where state appropriation of such land and exclusion of 
the local people often has resulted in  de facto  open access deforestation 
and forest degradation. Also dealt with was the impact of strengthening 
the land rights of farmland on incentives to plant and grow trees on 
the edges of farm fields or in small farm woodlots. Decentralization of 
such land rights to communities and individual households are among 
the more recent approaches, and we attempted to assess the results in 
a variety of contexts. Part IV was initially concerned with the recent 
sharp rise in commercial demand by foreign companies for land in 
 land-abundant countries, and the establishment of large farms even in 
land-scarce countries in SSA. In particular, we wanted to explore whether 
large farms  are viable, whether they threaten the tenure security of small-
holder farmers, and whether they provide any lessons for the future of 
land tenure reforms in Asia and SSA. Secondly, based on the findings 
in this book, this concluding chapter also attempts to outline equitable 
and efficient land tenure reform policies, which are also conducive to 
the sustainable management of land and natural resources. 

  16.2.1     Major findings from Part I 

 The basic hypothesis we examined in Part I was that land redistribution 
reforms such as the Land to the Tiller program have actually resulted in 
insecure ownership rights to land, leading in turn to inefficient alloca-
tion of land by restricting tenancy transactions. More specifically, we 
examined the following hypothesis:

   Hypothesis 1:  With unequal land distribution and insecure owner-
ship rights, the inverse correlation between farm size and produc-
tivity arises and becomes stronger to the extent that land tenancy 
transactions are restricted.   
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 In  Chapter 2  on Nepal, where the Land to the Tiller program has been 
implemented, it is observed that many landowners refrain from leasing 
out their land because of the fear of losing part of it, if it is rented out 
to tenants for more than a few years. In fact, Hypothesis 1 is clearly 
supported by the statistical analysis which implies that the Land to 
the Tiller program leads not only to inefficiency of land use but also to 
inequity, as the most land-poor farmers cannot easily lease in additional 
land. As a result, the inverse relationship between farm size and crop 
yields is observed because the land-poor low-caste households, because 
of their limited access to land and off-farm employment, have to concen-
trate their labor on tiny farms. In  Chapter 4 , the case of land ownership 
reforms in South Africa is analyzed, in which large estates managed by 
white farmers were dissolved and the land redistributed to black farmers 
who used to be agricultural workers or engaged in non-farm jobs and so 
are inexperienced in farm management. Due to the preconception that 
large mechanized farms are efficient, the government encourages the 
operation of large farms, even though many black farmers prefer small-
er-scale farming. As a result, a whole range of new farms, from small to 
large, have been established. Although the data availability is limited, the 
analysis in this chapter indicated that the inverse correlation between 
farm size and land productivity has emerged in South Africa, rendering 
support for Hypothesis 1. In Malawi ( Chapter 5 ), some large estates were 
dissolved and farms of two hectares have been sold to a large number of 
land-poor farmers coming from other, more land-scarce, areas. Although 
tenancy and land sales were prohibited in the settlement areas, farm size 
has been fixed at two hectares per farm household, so that we hardly 
expected to observe a sharp inverse correlation between farm size and 
productivity.  3   In Uganda ( Chapter 8 ), we observed an inverse relation-
ship in all the tenure systems, even after more market-friendly reforms 
had been introduced – but the relationship was less negative in the free-
hold tenure system than in the customary and mailo tenure systems, 
where land markets are still less developed. 

 If tenancy rights are strengthened at the price of landowner rights, 
not only are land rental and sales markets suppressed but also the 
tenants’ incentives to work hard and invest in land are lost, particularly 
under the share tenancy arrangement. Thus, we examined the following 
hypothesis as well:

   Hypothesis 2:  If land ownership rights are weak, land market trans-
actions, whether renting or purchase, will be suppressed. Likewise, 
if tenancy rights are strengthened in a  de jure  sense, landowners will 
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attempt to undermine these, and tenants are more likely to be evicted, 
and less likely to have their contracts renewed, and they will become 
less willing to work hard and invest in land improvements.   

 Land to the Tiller policies as an approach to land redistribution from 
the land-rich to the land-poor is the case in point where landowners’  de 
jure  property rights were weakened while tenants’  de jure  property rights 
were strengthened. A consequence of this policy was that landowners 
no longer wanted to offer sharecropping contracts where renewal of the 
contract used to be conditional on the performance of the tenant. In 
other words, landowners could no longer use the threat of eviction as a 
mechanism to enhance their tenants’ work efforts, because the automatic 
renewal of contracts implied that the tenant could claim strong land 
use rights. Likewise, it became too risky for landowners to retain their 
best and most productive tenants. So the policy turned out to be coun-
terproductive, and made tenants  de facto  less tenure secure. Allocative 
inefficiency and inefficient sharecropping contracts, characterized 
as Marshallian inefficiency, are therefore likely to arise under circum-
stances with ownership insecurity, limited monitoring and enforcement 
capacity of landowners, and this strengthened tenants’ land use rights. 

 In Asia, share tenancy, in which output is shared between landowner 
and tenant at the ratio of 50:50 or sometimes 33:67 (the latter for the 
tenant), is common. Since marginal revenue for the tenant arising 
from additional effort or additional investment is a portion of marginal 
product of labor or marginal return to investment, a tenant’s work and 
investment incentives tend be thwarted. In order to reduce or miti-
gate the moral hazard, a landowner usually chooses trustworthy share 
tenants, and terminates the contract if the tenant’s conducts are unsatis-
factory (for example, Otsuka, 2010; Holden et al., 2008). In West Bengal 
( Chapter 3 ), tenancy rights are strongly protected, and the output share 
for the tenant has increased due to the tenancy law reform.  4   It is found 
that owner-cum-share tenants invest more and work harder on their 
own plots than on tenanted plots, which supports the second part of 
Hypothesis 2. 

 Whether share tenants always shirk significantly or shirk particu-
larly when a landowner’s rights are weakened is debated. Actually, the 
undersupply of work effort is found in Nepal ( Chapter 2 ), where high-
caste landowners sharecrop out their land to other high-caste tenants 
because they are afraid of losing leased-out land to the low-caste tenants 
that are more likely to claim the land rights. In Ethiopia, where rights 
of share tenants are not particularly protected, significant Marshallian 
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inefficiency is found for landowners with weak land rights, such as 
female landowners that have not received land certificates and/or who 
have sharecropped out their land to less efficient in-law tenants (Ghebru 
and Holden, 2012).  5   Although sweeping conclusions on the efficiency 
of share tenancy cannot be made easily, it seems fair to conclude that 
it is not as inefficient as generally thought, because of the selection of 
dependable or trustworthy tenants by landlords as well as the poten-
tial threat of termination of contract for those tenants who shirk in the 
absence of protection of tenancy rights (Otsuka et al., 1992; Holden 
et al., 2008).  

  16.2.2     Major findings from Part II 

 Part II is concerned with the impacts of reforms to strengthen tenure 
security of owners and/or enhance their transfer rights in form of rentals 
and possibly sales. If land ownership rights are strengthened, landowners 
are willing to rent out or sell land to land-poor households in countries 
with unegalitarian land distribution, though it is likely that those who 
purchase the land may be wealthy in non-land resources. In Part II we 
examined the following hypothesis:

   Hypothesis 3:  With enhanced ownership rights to land, land 
markets become more active and land is allocated to more efficient 
producers.   

 Although land ownership rights fundamentally rest with the govern-
ment or ‘the people’, individual land rights have been strengthened in 
Ethiopia ( Chapter 6 ) and in Vietnam ( Chapter 7 ). It has been shown 
that land certification in Ethiopia has stimulated investment in soil 
conservation and tree planting (see also  Chapter 13 ), land productivity 
(Holden et al., 2009; Deininger et al., 2008, 2011), and land rental 
activity (Holden et al., 2011; Deininger et al., 2011). While the selling 
and mortgaging of land remains illegal in Ethiopia, in Vietnam with a 
similar radical land reform history to that of Ethiopia, even the right to 
sell land has been approved, making the individual land rights closer to 
 de facto  perfect private property rights.  6   In Uganda, too ( Chapter 8 ), land 
ownership rights, including the rights to sell and rent out, have been 
strengthened, particularly in areas under the freehold tenure system. 
In all these three countries in common, land market transactions 
have been activated. In Ethiopia, where there are cultural restrictions 
preventing women from using oxen to help cultivate the land, female 
landowners are more actively engaged in renting out land after their 



388 Stein T. Holden et al.

tenure security and rental rights have been strengthened through land 
certification; productivity on rented land has also been enhanced over 
time. In Uganda, where individual land rights are strongest under the 
freehold system, land sales markets are particularly active. These results 
clearly support Hypothesis 3. 

 Furthermore, in Vietnam and Uganda not only tenants but also 
purchasers of land are generally found to be land-poor households.  7   
Thus, despite the common fear that only wealthy, and usually landed, 
farmers can afford to purchase land, it is actually the relatively land-
poor households who have purchased land. Thus, land market transac-
tions in general seem both efficient and equitable, at least in these two 
countries.  

  16.2.3     Major findings from Part III 

 Secure land rights are also important for forest management, as they 
determine who reaps the benefits of investing in the protection and 
management of trees and forests. Part III is concerned with the impacts 
of forest tenure reforms on both the efficiency of forest management 
and the equity of distribution of forest resources. In the countries which 
are covered by this study in Chapters 9 to 13, that is, Nepal, India, 
China, Kenya, and Ethiopia, forestland was owned or managed by the 
government; however, serious deforestation and degradation of forest 
conditions have taken place in these countries, which induced forest 
tenure reforms ranging from the devolution of management rights of 
forests to the community (in Nepal, India and China, and in Kenya to 
some extent) or to individual households (in China). Also promoted 
is the planting of trees on individual farmland in Ethiopia and Kenya, 
where land rights are secure or strengthened. We tested the following 
hypothesis in Part III:

   Hypothesis 4:  Deforestation is followed by reforestation or planting 
of trees on individual farmland, if use rights of forestland are granted 
to the community or individuals, or if individual rights on individual 
farmland are strengthened.   

 In general, Hypothesis 4 is supported. In the Inner Tarai region of 
Nepal ( Chapter 9 ), when forest was owned and ‘managed’ by the govern-
ment higher population density resulted in more severe deforestation 
and forest degradation because of the higher demand for forest products 
and land for farming. After forest use rights were handed over to the 
community, however, higher population density led to more intensive 
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management of community forests, which is expected to lead to refor-
estation. In China where degraded but higher potential forestland was 
allocated to individual farmers ( Chapter 10 ), forest tenure security was 
strengthened, particularly in areas where forestland certificates were 
distributed, and improved tenure security stimulated investments in 
forestland. In Kenya, where community forests are vigilantly protected 
( Chapter 12 ), farmers began growing trees on farms. In this country, 
whether and to what extent community forests are rehabilitated and 
forest resources can be exploited sustainably remains to be seen. In 
Ethiopia ( Chapter 13 ), where community forests were degraded severely 
under the collective management regime, farmers became active in 
planting trees on private farms, particularly on those with land rights 
certificates. 

 Individualization of forestland tenure, which occurred in China, 
was unique, as the more usual forest tenure reform is to transfer forest-
land use rights to the community, as has occurred in Nepal, India, and 
Kenya. According to the China study, however, valuable forest plots, 
characterized by closer location to roads, with flatter slopes, and the 
availability of irrigation, are more likely to be converted to individually 
managed plots. This is consistent with the finding of Kijima et al. (2000) 
where the individualization of forestland tenure took place in post-war 
Japan, as community-managed copse forests were converted to valuable 
timber forests, which require stronger work incentives to manage trees. 
Further enquiry is needed to identify conditions under which commu-
nity management functions better than individual management and 
vice versa. 

 In addition, taking advantage of the availability of household data, the 
India study in  Chapter 10  enquires whether and to what extent commu-
nity management is detrimental to the welfare of the poor households. It 
is found that while community management reduces over-exploitation 
of firewood by restricting labor time for firewood collection, the reduc-
tion in firewood collection is significantly higher for poorer households. 
Therefore, it seems that there is a tradeoff between efficiency and equity 
of forest management.  

  16.2.4     Major findings from Part IV 

 Since the food crisis in 2008, there has been a sharp increase in the 
demand for farmland by foreign firms in SSA. These foreign firms 
attempt to manage large mechanized farms, even in land-scarce coun-
tries ( Chapter 14 ). Large mechanized farms may be efficient in land-
abundant and labor-scarce high-income economies, partly because 
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land and machineries are cheap relative to labor, and partly because 
machinery can be substituted for labor (Otsuka, 2013). Since farm opera-
tions are highly mechanized, monitoring of hired labor is not a major 
constraint on the operation of such large farms. There is, however, no 
evidence that such large foreign farms are efficient in SSA, where labor 
is cheap but machinery is relatively expensive ( Chapter 14 ). According 
to Pingali et al. (1987), a mechanized farming system is unlikely to be 
profitable even in land-abundant countries in SSA, because the mecha-
nized system is more labor-intensive than the extensive farming systems 
currently adopted. In all likelihood, therefore, large mechanized farms 
are not efficiently managed in SSA. Then, the next question is why 
mechanized large farms managed by foreign firms have been recently 
established in SSA, including areas where land is relatively scarce and 
labor is cheap. 

 In many countries in SSA, most of the land is not formally registered 
and allocated to individual cultivators in accordance with informal 
customary tenure rules. Such land is often formalized as the property 
of the state. With increased demand from outside investors, the way in 
which such land is handed out has become one of the most egregious 
forms of bad governance, outright corruption (for example, bribery of 
government officials to obtain public land at a fraction of market value), 
squandering of public wealth, eviction of local populations living on 
the land, and often resulting in local resentment and long-term conflict 
( Chapter 15 ). Avoiding such outcomes will require developing clear, 
transparent, and socially acceptable processes based on recognition of 
existing occupancy rights and negotiation with current land users; publi-
cizing contract terms (including payments to be received at different 
levels); and conducting regular and independent audits. 

 Recent international initiatives to improve land governance in 
Africa include the establishment of Voluntary Guidelines on Tenure 
Governance, initiated by FAO (2012); the Land Governance Assessment 
Framework discussed in  Chapter 15 , the Land Policy Initiative of the 
UN Economic Commission for Africa that includes the development 
of a Strategic Plan and Roadmap for the period 2012–2016 (UNECA, 
2012), and the Declaration on Land Issues and Challenges in Africa by 
the African Union (African Union, 2009). 

 Effective management of public land is impossible, because more 
often than not there is no inventory of such land. Lack of a public 
land inventory creates opportunities for well-connected individuals 
to capture state assets through squatting, often with negative environ-
mental impacts. Wide implementation of land expropriation raises the 
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risk of public officials using their powers in ways that promote private 
rather than public interests and that can encourage rent seeking and 
political meddling. Expropriation procedures should thus be clear and 
transparent, with fair compensation in kind or cash at market values 
made available expeditiously. The key principle is that land transfers to 
private parties should be based on users’ voluntary and informed agree-
ment and should provide them with a fair proportion of the proceeds. 
Independent valuation of land assets should thus, where possible, be 
the norm when market systems for valuation have been established. The 
basic problem is, however, that such systems do not exist in most of the 
land-abundant areas where land has now been handed over to investors. 
Those whose land rights are affected will need access to mechanisms for 
appeal that can provide authoritative rulings quickly and in an inde-
pendent and objective way. Maintaining a minimum given standard of 
living for those who are negatively affected should be a key compen-
sation objective. Expansion of a low-cost broad-scale and participatory 
land registration and certification scheme, such as that implemented in 
the highlands of Ethiopia, is an approach that should be tested in areas 
under increasing pressure and where local land rights are still informal 
and highly insecure.   

  16.3     Towards equitable and efficient land tenure reforms 

 A fundamental characteristic of agricultural production in low-income 
countries is the absence of scale economies because of the difficulty in 
supervising workers in spatially dispersed agricultural fields. Yet mecha-
nization to replace labor is unprofitable in most cases, due to the low 
cost of labor. Because of the high monitoring costs, agricultural labor 
markets do not work well except at very simple tasks, such as weeding 
and harvesting, which are amenable to easy supervision (Hayami and 
Otsuka, 1993).  8   Thus historically, large farms have not been formed by 
private initiatives. In fact, the  haciendas  and  latifundia  in Latin America, 
and the estates in eastern and southern Africa, which employ a large 
number of agricultural wage workers, were created by colonial govern-
ments. We may therefore question the land use efficiency implications 
of the rapid expansion of a number of large farms corresponding to 
the rapidly rising demand for land since the food crisis of 2008, even 
in land-abundant countries in SSA. In many other areas in developing 
countries, small-scale family farms are dominant.  9   The small farms have 
advantage over large farms because of the use of family labor, in contrast 
to large farms which have to rely on hired labor, or mechanization, or 
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much more extensive land use. Thus, large farms often tend to lease out 
part of their land to tenants. Otherwise or even then, the inverse correla-
tion between farm size and productivity tends to emerge because of the 
inefficiency of large farms (Chapters 2, 4, 8; Larson et al., 2012).  10   

 We would like to argue that respecting the land tenure rights of small 
farms and the use rights of forestland is the most critical step towards 
the efficient, equitable and sustainable management of both farmland 
and forestland in land-scarce countries. In contrast, the past land tenure 
reforms, particularly the Land to the Tiller programs implemented in 
South Asia, as well as the state management of forests, led to inefficiency 
and inequity, importantly because of the lack of recognition that land 
rights and tenure security play a key role in the allocation and manage-
ment of farmland and forestland. In conclusion, we would like to argue 
that a basis for efficient and equitable land tenure reforms rests in the 
establishment of secure land rights, be it individual or communal. The 
secure ownership rights of farmland will facilitate efficient and equitable 
transaction of land rights through land rental and land sales markets, and 
induce proper investments in land improvement. Similarly, the secure 
long-term use rights of forestland will promote efficient and sustainable 
management of forest resources by restricting their over-exploitation 
and facilitating silvicultural operations. 

 We do not imply, however, that grossly unequal land ownership distri-
bution can be mitigated significantly by voluntary land market trans-
actions. Credit market imperfections preclude efficient and equitable 
land transactions between land-rich and land-poor households. Thus, 
we do not deny the importance of redistributive land reform: we argue, 
however, that such reform must be implemented without creating major 
inefficiency and inequity. For this reason, we advocate the spirit of the 
Market-assisted Land Redistribution reform, because in contrast to the 
Land to the Tiller approach, this organizes the voluntary sales of under-
utilized land by large landowners to smallholders; therefore, it should be 
less susceptible to undermining by the large landowners. However, there 
are many challenges, especially political economy ones, faced by such 
redistribution programs. Example of issues we have to resolve include 
the identification of the appropriate farm size, organizational model, 
appropriate new sellers and owners, and appropriate institutional struc-
tures with complementary social services to establish sustainable liveli-
hoods. The costs are likely to be very high, implying the possibility of 
facing severe funding constraints. 

 In order to support Market-assisted Land Redistribution, we would like 
to advocate; (1) progressive land tax, (2) establishment of a land bank, 
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and (3) improvement of land administration systems. Due to low land 
tax, many households own land just for social status or emergency relief 
rather than for farming. Imposing a progressive land tax would induce 
land sales by large and inefficient landowners. Such an effect would be 
strengthened by the inverse correlation between farm size and produc-
tivity. Redistribution of land through land rental and sales markets 
rather than administration processes with inadequate compensation 
could be a more peaceful approach to achieve socially equitable and effi-
cient land distribution (Hayami et al., 1990 ). There is evidence that land 
rental markets in particular can help resource poor households to access 
land, but also that in some African countries, land sales markets have in 
the past contributed to more equitable land distribution (Holden et al., 
2008). It is, however, not possible to achieve truly equitable and effi-
cient land allocation through land sales markets unless the government 
provides support for credit for those who wish to purchase land. 

 The introduction of land banks, which provide loans for land-poor 
households to buy land, could be an important supplementary institu-
tion; instead of paying 50 percent of the value of output as land rent 
to the landlord, the tenant can pay it to the bank as repayments on 
the loans. Judging from the African experience, small farmers are likely 
to be major beneficiaries of land banks if established, as those farmers 
purchased land even in the absence of land banks. To improve land 
administration so as to ensure landownership security, transparent and 
accountable local land authority needs to be set up to establish and/
or keep an updated land registry that may gradually be upgraded to a 
comprehensive computer-based land registry system where there is a 
demand and it can be afforded. In all likelihood, there is no substitute 
for a comprehensive support for market-based land transactions in land-
scarce economies in order to achieve efficient and sustainable use of 
land and poverty reduction.  

    Notes 

  1  .   Tenants may or may not be landless, and similarly marginal and small farmers 
may be owner-cultivators or owner-cum-tenants.  

  2  .   Indeed, the average farm size in tropical Asia is 1.2 ha, which is not too 
different from the average of 1.8 ha in SSA – excluding South Africa, that is, 
where the average farm size exceeds 200 ha.  

  3  .   Since the number of working-age family members is not so different between 
farm households, the inverse relation between farm area per working-age 
member and crop yield is not observed, either.  
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  4  .   If the landowner does not share the cost of purchased inputs, the output 
share for the tenant is set at 75 percent.  

  5  .   In SSA, share tenancy is common primarily in Ethiopia and Madagascar. 
Why this should be the case is a major conundrum.  

  6  .   ‘Land rights’ refers to the bundle of rights among which the right to sell is 
the strongest.  

  7  .   In southern Vietnam, where scale economies are arising due to heavy mecha-
nization, however, land-owning households are major purchasers of land.  

  8  .   Labor markets also cannot function well in rain-fed areas, where busy 
planting and harvesting times coincide among farm households.  

  9  .   Farm size is larger in high-income economies because of the mechanization 
which facilitates the substitution of capital for labor.  

  10  .   Interestingly the inverse correlation was widely observed in South Asia, where 
land tenancy contracts are restricted by land laws, but not in Southeast Asia, 
where tenancy contracts are generally more active.  
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