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STATEMENTS 

1. Irrigation agencies contribute optimally to poverty alleviation if they target 
their support to poor women and men, and vest rights to newly developed 
irrigated land and water primarily in them. 

2. Since this thesis and many other evaluations show that development 
interventions often do not lead to poverty alleviation, international and national 
aid agencies must use inappropriate definitions that show that poverty 
alleviation has been achieved through their programs. 

3. If irrigation agencies aim at poverty alleviation, the performance of irrigation 
schemes has to be assessed on the basis of indicators of poverty alleviation. 

4. The most critical negotiations on the rights to irrigated land and to water take 
place in the early design phase of the construction and rehabilitation of 
irrigation infrastructure. Both technical and social scientists tend to ignore this 
by considering this phase as a technical one. 

5. Natural resource management is always linked to property arrangements and 
socio-economic development. Ignoring these links favors the well-off 
dominating the forums on natural resource management. 

6. Participatory development is a pleonasm. The issue is who participate on 
which terms. 

7. The only thing an NGO can do to prevent the rich from getting all gains from 
NGO-supported activities, is to screen more effectively at the start that only the 
poor are in the group (Sanowara, leader women's group Bangladesh). 

8. Water scarcity is a meaningless concept unless quantity, quality, place, time, 
and access are specified, and related to a demand of water. 

9. The nature of human competition over water is illustrated by the etymological 
meaning of'rivals', which is 'users of the same irrigation canal' (Latin: rivus). 

10. 'Les blancs ont les yeux gros, mais ils ne voient rien'. (Proverbe from Burkina 
Faso) 

Barbara van Koppen. 'More jobs per drop: targeting irrigation to poor women and 
men'. Wageningen, 8 September 1998. 
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Chapter 1 Introduction 

1. Introduction 

1.1 Problem definition 

Human development 
Human development and the development of fresh water resources will be two major 
global concerns in the twenty-first century, which, unfortunately, tend to be treated as 
separate issues. 

Human development is the process of enlarging people's choices to enjoy a long and 
healthy life, to acquire knowledge, and to have access to the resources needed for a de
cent standard of living (United Nations Development Program (UNDP), 1995:16). Hence, 
human development refers, first of all, to the 1.3 billion people who lack that access to the 
needed resources, and still live in physical, economic, social and cultural deprivation and 
socio-psychological distress. More than two thirds of them live in the rural areas of de
veloping countries. They are still excluded from access to sufficient food, basic goods 
and assets, services, infrastructure, markets and information. Their persistent insecurity 
and vulnerability has led the world's leading financing and development agencies, gov
ernments of developing countries and developed countries, and numerous non-govern
mental development organizations, to acknowledge that their earlier efforts for poverty 
alleviation failed, and to bring poor women and men to the centre of the stage (World 
Bank, 1990; International Fund for Agricultural Development (IFAD) in: Jazairy et al., 
1992; UNDP, 1995 and 1997). Targeting and redirecting scarce public funds from the 
better-off to the poorer is an advocated implication (Zuckerman, 1989). The declaration 
of the actual decade from 1997 to 2006 as the Decade of the Eradication of Poverty, also 
expresses this priority. The same concern is central in this thesis. The focus is on poor 
smallholders and landless people, the two largest vulnerable groups, and especially on 
the women among them. The poor need, among other things, 'more jobs' in the sense of 
self-employment and wage employment. 

Water development 
The development of the world's fresh water resources also figures high on policy agendas 
(World Bank, 1993; United Nations Conference on Environment and Development, 1992). 
A water reform has to provide answers to the growing claims on water by an increasing 
and more demanding population, to water pollution, to depletion of fossil water reserves, 
and to the fact that the less costly opportunities for water abstraction from the most acces
sible water sources are increasingly exhausted. New institutions at watershed level are 
needed to steer water reform. At the same time, many governments in developing coun
tries disengage from water production and transfer water management to the private sec
tor. Financial constraints in public funding since the debt crises of the 1980s are the main 
cause. Each drop is at stake. 
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The link between fresh water resources development and poverty alleviation is well ar
ticulated only for drinking water and sanitation. Lack of access to drinking water and 
sanitation have become common poverty indicators. Women's roles as managers in do
mestic water supply are recognized (International Conference on Water and the Environ
ment, 1992; World Bank, 1993). With regard to water used for agricultural production, 
however, its potential contribution to poverty alleviation remains largely unnoticed. Nei
ther in academic circles, nor in the development policy or practice of the same leading 
development institutions mentioned above, has a generic body of knowledge been devel
oped on the role of irrigation development in poverty alleviation. For land, another vital 
natural resource, the critical role of land reform for poverty alleviation is widely ac
knowledged in mainstream development thinking (World Bank, 1990; Jazairy et al., 1992). 
An equivalent debate on water reform in this sense of equity has only started piecemeal 
(Chambers et al., 1989; Shah, 1993). The potential merits of irrigation are at risk of being 
lost to sight under the growing general dissatisfaction with irrigated agriculture as too 
large a water consumer, too great a threat to the environment, too heavy a burden for 
national budgets, and too often a wedge in an already skewed agrarian structure. 

Irrigation and poverty alleviation 
The potential contribution of irrigation development to poverty alleviation is consider
able. Cost-reducing technological change, with water as the leading input, is crucial to 
achieving production growth and intensification by smallholders (Mellor and Desai, 1985; 
Jazairy et al., 1992). The sizes of their land holdings steadily decrease as a result of 
continuing land concentration and higher population pressure. Only in a few regions in 
the world can land frontiers still be developed (Jazairy et al., 1992). As long as rural and 
urban off-farm employment is lacking, land reform stagnates, and more massive urbani
zation is undesirable, there are hardly other options. Especially in regions where the cli
matic and hydrological conditions are appropriate for irrigation development, irrigation 
water could allow a large part of the growing numbers of rural poor to escape income 
poverty. 

Smallholders' land and labor productivity are increased substantially by irrigation. Irriga
tion makes cultivation possible even in arid areas. It reduces risks by securing yields, and 
allows people to grow higher yielding varieties and more diverse and higher value crops. 
Irrigation also increases cropping intensities and, thus, augments the land. Spreading the 
cropping season over the year mitigates the hungry season just before the new harvests. 
Irrigated agriculture also has a strong potential to absorb an excess supply of wage labor. 
Irrigated agriculture will increasingly be the source of growth in food production in the 
world. Whereas irrigated agriculture now provides 40 percent of the world's food supply, 
it is estimated that 80 percent of additional food production will come from irrigated 
agriculture (FAO, 1996: vii). If irrigation water is not used for own cultivation, it can be 
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Chapter 1 Introduction 

exchanged or sold to generate an income. For these reasons the inclusion of the rural poor 
in irrigated agriculture will increasingly lead to human development. 

Inclusion 
The perspective of better inclusion of the poor in irrigated agriculture and the implica
tions for the irrigation sector are the central theme of this thesis. The irrigation sector is 
defined as the non-commercial international, national, or local, governmental and non
governmental agencies, that provide financial, technical and organizational support for 
the development and use of irrigation infrastructure. The core competence of the irriga
tion sector is providing farmers with access to irrigated land and water. Better inclusion 
of the poor in irrigated agriculture, rather than accepting their continuing exclusion, seems 
an appropriate answer to the problems the sector is facing now: both increasing scarcity 
of water and increasing scarcity of public funds. Inclusion of the poor is primarily seen as 
a matter of targeting and redirecting the available external support to the poor, and, as a 
corollary, avoiding leakage of these external resources to the non-poor. So the sector 
would include the poor and contribute to poverty alleviation by strengthening the access 
to irrigated land and water by poor women and men. It is the perspective of 'more jobs 
per drop'1. 

Poverty alleviation is already an explicit aim of several irrigation agencies, especially 
NGOs. However, some agencies claim to pursue poverty alleviation but they fail to 
operationalize this aim. They persist in considering the water users as a homogeneous 
group, and fail to differentiate among water users according to class, gender, ethnicity 
and caste. They fail to define whom they consider to be the poor, and how their interven
tion is expected to improve their well-being. In the debates on irrigation performance, for 
example, poverty alleviation is ignored as a performance indicator. As agencies' own 
actions and approaches usually remain a black box, it becomes impossible for the agency, 
and for others, to learn from the trials and to improve targeting. Still other agencies have 
not adopted the aim of poverty alleviation. Their overriding concern is the efficient in
crease of agricultural output. The assumption is widespread that there is a trade-off be
tween poverty alleviation and agricultural growth, because poor farmers would be less 
able than larger farmers to make productive use of the agencies' resources. Undoubtly, 
this assumption enhances agencies' reluctance to address poverty issues. However, em
pirical evidence of women and men smallholders as producers in irrigated agriculture 
points to win-win scenarios, if agencies aim at both poverty alleviation and agricultural 
growth. 

1 'More jobs per drop' is the salient expression of this concern, used by Ruth Meinzen-Dick, during the 
Workshop 'Women and Water' organized by the International Irrigation Management Institute, Septem
ber 1977. 
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Targeting external support to the poor under scarcity differs radically from conserva
tively protecting the claims of those who already have access to irrigated land and water, 
by excluding new entrants from obtaining this access. As many of the actual and future 
poor have no access to irrigated land and water yet, poverty can only be alleviated by 
more effective support for them in their competition with better-off farmers, or by newly 
developing water resources targeted at them. Conserving vested rights in times of scar
city tends to favor the 'haves' at the expense of the 'havenots'. Scarcity should not be
come a justification for exclusion on the basis of history: not having had access in the 
past (Shah, 1993). 

Targeting support to the poor for poverty alleviation only partially overlaps with the pur
suit of equity in the sense in which this concept is mostly used by mainstream irrigation 
agencies. For them, 'equity' refers to differences between water users upstream and down
stream, and the need to defend the interests of people downstream in sharing in a given 
quantity of water. Where topographical siting of the scheme is related to socio-economic 
class, and people downstream are poor unlike people upstream, a more equitable water 
distribution serves their interests in the first place. Although this is a contribution, it still 
differs from targeting the poor. The latter expresses a priority concern for these categories 
of people to be vested with rights to irrigated land and water, and designing schemes in 
such a way that their plots are at the head-ends. 

The obvious condition for sustainable targeting and poverty alleviation is the ecological 
preservation of the resource-base itself. In certain regions soil and water salinization, 
water-logging, ground water depletion, arsenic and fluor contamination, salt intrusion, or 
pollution by agro-chemicals are threats to the ecological sustainability of irrigation for 
which solutions have hardly been found yet, if they are ever found. These problems are 
not discussed in this thesis. 

1.2 Research questions and methodology 

This thesis aims to contribute to a better understanding of the link between irrigation 
development and poverty alleviation, focusing on the role of external support agencies. 
An attempt is made to transcend the actual stage of either macro-level analyses or frag
mentary case studies, and to develop a more systematic and comprehensive framework. 
This framework should highlight a general state of understanding, and allow further test
ing and systematic comparison in each specific situation. Especially the black box of the 
targeting approaches of irrigation agencies is opened in order to identify the factors that 
hamper or lead to better targeting of external support to the poor. 
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Chapter 1 Introduction 

The questions in this thesis are the following. 

1. Does access to irrigated land and access to water by the poor both improve produc
tivity and alleviate poverty? 

2. Which inclusion and exclusion processes take place in irrigation? 
3. What is the role of irrigation agencies in targeting their support to the poor, and 

avoiding leakage? 

4. Which recommendations can be derived for the irrigation sector to better target its 
support to the poor, and to avoid leakage? 

Special attention is paid to women because they are a large disadvantaged group. Their 
economic advancement has multiplier effects for the poverty alleviation of others, now 
and in the future. Moreover, the analysis of exclusion from the mainstream irrigation 
sector from the perspective of this often blatantly excluded group, makes processes vis
ible that are also valid for poor men, and have also been ignored for them. 

Methodology 
The methodology comprises a literature review on irrigation support and gendered pov
erty alleviation worldwide during the last three decades. Further, situation-specific data 
are derived from two constrasting field studies. They were carried out from 1991 to 1995 
in Burkina Faso and Bangladesh, and resulted in different publications (WAU and BIDS, 
1992; Van Koppen, 1993; Van Koppen and Mahmud, 1996; Van Koppen, forthcoming). 
The specified four research questions and the methodologies in both field studies are 
detailed in the respective chapters. These two countries are the second and seventh low
est ranked countries by the relative welfare index of IFAD (Jazairy et al., 1992:44), and 
annual per capita incomes are $ 253 (Burkina Faso) and $ 196 (Bangladesh) (UNDP, 
1997: 160). Both field studies concern infrastructure construction for irrigated rice culti
vation, and in both studies household-based and producer- or women-based targeting 
criteria are compared, for the same type of infrastructure. For all other variables they 
widely differ, as shown in Table 1. 
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Table 1. Variables of the case studies 

type of irrigation 

use of water 

gender classification 
rice cropping system 

irrigation agency 

target group 

targeting criteria 

forums 

poverty dimensions 

Hurlant fjwto 

public, with land reform 

irrigating own land 

female 

government 

smallholders 

household representative 
producer 
former right holder 

male-dominated 
female-dominated 

access to irrigated land 

BaMgtadtth 

private 

irrigating own land and 
water sale 

male 

NGOs 

smallholders and landless 

household representative 
women 

female-dominated 

multidimensional 

well-being 

1.3 Structure of the thesis 

The first question on the relation between irrigation, poverty alleviation and productivity 
is addressed in Chapter Two. Poverty, poverty alleviation and social exclusion are de
fined, with special reference to women. Evidence of the impact on productivity and pov
erty alleviation is reviewed for a number of situations in which the poor obtained access 
to irrigated land and water, and in which they benefited indirectly from irrigation. 

In Chapter Three, inclusion and exclusion processes in irrigation are conceptualized for 
the range of irrigation contexts that exist world-wide. The role of agencies in vesting 
rights to irrigated land and water is highlighted (questions two and three). This role is 
different in public irrigation, which is defined as irrigation in which the agency itself 
invests in infrastructure, compared to private irrigation. In the latter the farmer bears 
these costs. For both types of irrigation it is analyzed what the key issues in vesting 
resource rights are, when they are on the agendas, and who decides about these issues at 
the interface of agency and local people. 
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Chapter 1 Introduction 

Chapter Four reviews global empirical evidence on the role of irrigation agencies (ques
tion three). This illustrates both cases of inclusion and of exclusion of poor women and 
men as right holders to irrigated land and to water. 

Chapter Five presents the field study on public irrigation, accompanied by a localized 
land reform, in Burkina Faso (Van Koppen, forthcoming). The state-supported project 
Operation Riz intervenes in the Comoé Province. The project constructs central drains 
and contour bunds in rice valleys, and takes other measures to improve rice cultivation. 
Rice cultivation is predominantly a female cropping system in this region. This field 
study focuses on the role of the agency in the process of vesting resource rights, espe
cially access to land, and compares the household-based targeting approach in early 
schemes, with later schemes in which individual producers were targeted. Effects on 
productivity and gendered poverty alleviation are indicated. 

Chapter Six presents the field study in Bangladesh, where external support for private 
irrigation is studied (WAU and BIDS, 1992; Van Koppen, 1993; Van Koppen and Mahmud, 
1996). Rice cultivation is a male cropping system there. Several NGOs support both 
smallholders and landless people in purchasing and managing mechanized irrigation 
pumps. They use the water to irrigate their own land, and they sell the water. NGOs 
organize their target groups in forums, which are called a 'samity'. We translate this as 
'group'. Nowadays, the large majority of the groups are women's groups. Some NGOs 
adopt a household-based approach and target, via the women, other members of the house
hold. Other NGOs pursue primarily women's own empowerment. The impact of these 
different targeting approaches on women's participation in the irrigation groups, and the 
impact of this participation on women's economic and non-economic well-being are stud
ied. Effects on productivity are indicated. 

The overall conclusions of the thesis are drawn in Chapter Seven. This entails recom
mendations for irrigation agencies to better target their support to the poor, and avoid 
their exclusion from public and private irrigation. 
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Chapter 2 Irrigation and poverty alleviation 

2. Irrigation and poverty alleviation 

2.1 Poverty and social exclusion 

2.1.1 Poverty 

Poverty is commonly understood as a state of multidimensional deprivation (cf. Mellor 
and Desai, 1985; World Bank, 1990; Chambers et al., 1989; Jazairy et al., 1992). Basic 
needs are unfulfilled. Food consumption is below minimum caloric requirements during 
part of the year, if not the whole year. Incomes are too low to obtain the food basket and 
non-food basic requirements as well. Access to health facilities, schooling, minimum 
housing and clothing, safe drinking water and sanitation, is lacking. In crises like illness, 
accidents, natural or man-made disaster, or events requiring lump-sum expenditures, the 
poor lack the assets or social security nets to master these contingencies. They risk get
ting trapped in debts and in a downward spiral. Material deprivation is compounded by 
physical and by psychological harassment, stereotypes and prejudices. This easily leads 
to low self-esteem. 

Poverty is gendered, as is society. In most societies, being born as a woman rather than a 
man, implies that one's access to health and education facilities, paid employment, land 
and other assets, goods, labor markets and public services is systematically worse than 
for men. This is reinforced by rigid role ideologies. Like gender, ethnicity and caste also 
compound many dimensions of poverty. 

These different physical, economic, social, cultural and socio-psychological dimensions 
are distinct, but related. Changes in one domain, like access to land, trigger changes in 
other dimensions, for example, self-respect. Better health improves one's working capac
ity. On the other hand, changes in one sphere may not last, if other dimensions do not also 
change. Only multifaceted change can break the vicious cycle of poverty. 

For the purpose of monitoring and intervention by external agencies, poverty is usually 
defined in terms of only one or a few dimensions. Measurements based on basic needs, 
such as the incidence and severity of nutritional deficiency, morbidity and mortality rates, 
water supply and sanitation facilities, housing conditions, and education and health fa
cilities, are most useful in designing programs or policies specifically geared to those 
problems. On the other hand, the minimum income (poverty line) approach makes it 
possible to formulate policies and programs that influence employment generation, agri
cultural production, incomes, and prices. Problems are likely to arise when a priori con
clusions about one dimension of poverty are drawn from measurements based on another 
(Kumar, 1985: 54-58). 
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Standards and cut-off points are the levels that are considered to be too minimal or sub
minimal for well-being. By defining these dimensions and standards, a population can be 
divided in the non-poor, poor and ultra-poor. Different definitions of poverty define dif
ferent people as poor. Correlations among different definitions of poverty identifying 
'the poor' in a certain population may be weak (Glewwe and Van der Gaag, 1990: 804). 
For example, even the nominal ranking of different regions varies according to the defi
nition of poverty used (Mellor and Desai, 1985: 193). 

2.1.2 Social exclusion 

Poverty is above all, and almost everywhere, a manifestation of social exclusion. Whereas 
poverty describes a state, the concept of social exclusion points to the process by which 
society systematically and structurally excludes particular groups, like poor people, from 
assets, goods and services, rewards of production, rights, and valued economic and social 
resources (cf. Rodgers, 1994; Safiliou, 1998). Social exclusion can be observed at differ
ent levels, ranging from the world as a whole, to nations, regions, institutions, social 
groups and individuals. Institutions which include or exclude are, for example, world 
markets of labor and goods, and agencies like the state, military, enterprises, academics, 
religious groups, local or religious authorities, and the elite. Social exclusion can also 
affect non-poor groups, like ethnic minorities. 

The concept of social exclusion is intrinsically tied to the very organization of society and 
patterns of socio-economic development. This 'ideological baggage' comes with the con
cept. Exclusion is at the heart of society, if one focuses on society's distribution of re
sources, economic and social opportunities, rewards, power, rights, jobs, and their mo
nopolization by some groups, or 'the mainstream'. These groups restrict access to these 
resources by others, or enforce disadvantageous terms of inclusion. Thus the identity of 
the excluded is socially constructed. Society can also be conceptualized as divided into 
groups, which may be functional, regional or ethnic in character. These constituent units 
do not lose their identity when merging in some form of union. The elites of these groups 
interact in peak institutions, notably political institutions and bureaucracies. The compro
mises of the elites may be at the expense of allowing exclusion of particular groups within 
the unit to persist (Silver, 1994: cited in Rodgers, 1994: 5-6). 

The state is important both as an excluder and includer. Excluder, because it operates in 
the interest of dominant groups; it may promote an economic policy which fails to inte
grate particular groups; or integrates them against their will; or distributes public goods 
and services unequally. Includer through regulation of markets and employment prac
tices, as guarantor of civil, political and social rights, as the primary agent of redistribu
tion (Rodgers, 1994: 41). 

20 



Chapter 2 Irrigation and poverty alleviation 

The notion of exclusion is closely bound up with ideas of inclusion or integration (Rodgers, 
1994: 3-4), and is as ambiguous as inclusion. Inclusion can be voluntary but also forced, 
if the terms of inclusion are imposed, and unacceptable. Examples are the settling of 
pastoralists, or the integration of tribal groups. The subjective sense of exclusion is im
portant. For example, the visible growth of mass consumption among affluent minorities 
intensifies a sense of deprivation and exclusion, even if absolute poverty does not in
crease. The excluded develop coping strategies to promote their own inclusion and their 
participation on their own terms, but exclusion can also lead to passiveness and despair. 
Strategies for innovation can be individual, or may comprise collective organization, 
representation, and political voice. 

In the same sense in which poverty is multidimensional, so is social exclusion. It encom
passes economic, social, political, cultural, and socio-psychological facets. Individuals 
or groups can be excluded in some ways, and not in others. Exclusion in one domain can 
reinforce exclusion in other domains. 

2.1.3 Gender, poverty and social exclusion 

Core issues in rural poverty are exclusion from land and productive assets, from inputs 
and goods markets, or inclusion on unfavorable terms, and the absence of remunerative 
off-farm employment. Urban labor markets provide some alternative, but the poor typi
cally enter the worse segments and many do not escape poverty. In all these respects, 
women often face a greater degree of exclusion. The justifications for external support 
agencies to include them in socio-economic mainstream development, and on better terms, 
are three-fold. 

Women as the poor 
Of the 1.3 billion people living in poverty, 70 percent are women (UNDP, 1995: 4). Poor 
women are more disadvantaged than men with regard to all dimensions of poverty, ex
cept life expectancy, and probably food consumption (Jackson, 1996: 495). In Pakistan, 
Nepal, India and Bangladesh even the latter two are not excepted (Agarwal, 1994: 50). 

Women as providers 
Poor households need the economic and labor resources of all their members. Men's 
incomes alone are not sufficient for the survival of households (Safiliou, 1991:2). Moreo
ver, men's and women's incomes tend to be used to satisfy different household needs, and 
expenditures are gender-specific (Fapohunda, 1988: 147). Women's incomes also tend to 
be more effective for poverty alleviation because women spend a larger share of their 
incomes than men for the benefit of their dependents, as reported in Asia (cf. Agarwal, 
1994; Safiliou, 1991) and in Africa (Safiliou, 1988; Von Braun et al., 1987: cited in Jazairy 
et al., 1992: 155). 
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De jure and de facto female-headed households depend more or even solely on women's 
incomes. Female-headed households are more poverty-prone. In India the proportion of 
female-headed households is higher in the poorer income-deciles, or scheduled caste 
groups (Agarwal, 1986: 189). Among the landless in Bangladesh, for example, 25 per
cent of the households are female-headed, whereas the average for all rural households is 
15 percent (Safiliou and Mahmud, 1989: 3). Especially the statuses of divorced or wid
owed worsen women's well-being more than men's. One reason is that children, usually 
sons, are less concerned to support their mother than their father, especially if they inherit 
from the latter (Lipton, 1983). However, not all female-headed households are poor by 
definition (Jackson, 1996: 494). Poverty alleviation programs that only target female-
headed households would make two targeting errors (Carvalho and White, 1994: 20): 
including non-poor women who head households and excluding poor women in male-
headed households. 

A general lack of data on women's incomes reinforces the stereotype that only men are 
family providers. However, in poor areas in Pakistan, for instance, women contribute up 
to 46 percent of the household income (World Bank, 1989: cited in Safiliou, 1991: 6). 
Women's homestead cultivation for own consumption and for sale also contributes sub
stantially to household income especially among the poor, as in Bangladesh (Westergaard, 
1993: 415-423). The class dimension also appears from the findings that women's labor 
force participation in India is higher among poor and unpropertied households than among 
somewhat higher classes (cf. Agarwal, 1986). 

Women's roles as farmers are also underestimated in cases in which men are primarily 
engaged in off-farm employment. Men's factual involvement in the farm depends on the 
nature of their off-farm employment. Distance plays a role too (Safiliou and Mahmud, 
1989: 6). However, men's roles are usually overestimated by researchers, who confuse 
family-headship with farm management; by the farm women who give socially accept
able answers; and by the men who still exert claims on the farm output. The latter is also 
one of the motives for them to return home during harvest, or hire wage labor. This 
marginal contribution justifies their claim on the income (Safiliou, 1988: 12). 

Women as procreators 
Lastly, improvement of poor women's incomes is important because this is the most 
effective way to reduce fertility rates and break the macro-level problem of increased 
population pressure. The demographic transition from high to low fertility rates takes 
place in regions where women have their own incomes and savings (to provide for them
selves in old age) and are educated, which is related to later age at marriage and more 
information about and access to contraceptives (Safiliou, 1986; Jazairy et al., 1992: 78). 
At the micro-level, having a large number of children is a rational response to poverty 
because wealth flows from the younger to the older generation in rural areas. Therefore, 
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poor households tend to be relatively large and to show high dependency ratios. Children 
provide labor, and are often the only source of help and old age security. This is even 
more vital for women, because for them widowhood is more strongly related to poverty 
than for men. Moreover, the period of widowhood is longer for women, because they live 
longer and marry at a younger age, whereas their remarriage rates are lower than men's. 

Intra-household organization of production 
Women's relatively more frequent exclusion from land and productive assets, inputs and 
goods markets, or their inclusion at unfavorable terms, and the absence of remunerative 
off-farm rural or urban employment, does not stop at the front door of the household. 
'Household' can be defined as 'a family plus resident servants, lodgers, or other unrelated 
inmates who share residence (Lipton, 1983), and/or eat together. Insight is needed into 
intra-household relations and use and transfer of external resources. This also highlights 
the need of targeting support to both men and women. Insight into the intra-household 
organization of production is most relevant for agricultural and irrigation intervention. 

In male-headed farm households the organization of production can be conceptualized as 
consisting of two (or more, according to the number of wives) production units (Safiliou, 
1988). The manager of a production unit is the main decision-maker in a productive 
activity, who mobilizes labor and inputs, and controls the output. Household members' 
contribution to other members' production units is not evident. Udry et al. (1995: 407) 
found, for example, that men in Burkina Faso used large amounts of fertilizers, manure 
and family labor on their own fields. The authors estimated that the value of total output 
of all plots cultivated by the different household members could be increased by 10 -15 
percent, if currently used factors of production were reallocated across plots of women 
and other family members. Apparently, resources between spouses are not allocated ac
cording to this rationale. Neither are men inclined to pass on to their wives new informa
tion and new skills from agricultural extension, as is reported worldwide. Among women 
farmers in Burkina Faso who had learned new agricultural techniques, only 1.3 percent 
had learned this from their husbands. Own kin and neighbors were the most important 
informers (Burkina Faso, Ministère de 1' Agriculture et de l'Elevage, undated: 10). On 
the other hand, women promote their own activities sometimes at the expense of men's 
activities. In mixed-cropping among the Bamileke in North-Cameroon, 'it is quite nor
mal for women to cut the roots of the husband's coffee plants, so that bushes can stay 
small and much space can be left for the women's food crops. In some cases, the women 
may even completely destroy the husbands' coffee plants' (Den Ouden, 1980: cited in 
Safiliou, 1988: 5). 

Higher remuneration, so better terms of inclusion in their husbands' production unit, 
motivates women to contribute more labor. Women's remuneration can be in kind, usu
ally as a share of the output, but also a lump sum in cash 'in return for their sweat'. 
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Women can either dispose of the output as they want, or they are supposed to use it for 
food consumption of the family. In the area of the SEMRY irrigation project in Cameroon, 
Jones (1986) highlights that women rejected too low a compensation, primarily by en
gaging in alternative income-generating activities like their own sorghum fields. Married 
women receiving below average compensations generally spent more time working as 
hired labor the next year. 

Women's intra-household bargaining position is largely influenced by alternative em
ployment options. Dey (1990: 16) mentions the absence of documented evidence in Sub-
Saharan African settlement schemes on men compensating their wives in cash for their 
labor inputs in men's crops. She explains this by the relatively weaker bargaining posi
tion of women cut off from alternative income-earning opportunities and support of their 
kin in these schemes. Carney (1988) also observes in Gambia that Wolof, Fula, and 
Serrahuli women with alternative options to cultivate high-land groundnut plots, tend to 
put in less labor on male-controlled irrigated rice fields than the Mandinke women who 
do not have that option (Carney, 1988: 74). 

Evidence of egalitarian and shared decision-making on the disposal of a joint income 
comes from Madagascar. Women's own land rights were an important explaining factor 
(Raparson, 1989: cited in Dey, 1990: 12). 

These are illustrations of the exchange and bargaining that takes place between intra-
household production units, each manager of a unit trying to 'get the best deal'. The 
relative bargaining power of household members determines who will benefit most from 
ongoing activities and endeavors. The bargaining power of different members varies ac
cording to age, education, stage of family cycle, access to economic and agricultural 
resources, employment opportunities, cultural norms, etc. In all these negotiations the 
limiting factor is family stability. Only in extreme situations in which negotiations com
pletely break down may household members consider sacrificing family stability. The 
importance they attach to marital stability may be determined by the weight of the poten
tial stigma attached to marital instability; the chances for remarriage or the ability to 
survive socially and economically without a spouse (particularly relevant in the case of 
women); and the possibility to modify the marital contract (for example by increasing the 
number of wives) (Safiliou, 1988; 1994). 

The distinction of intra-household production units allows a gender classification of a 
farming system, or of one branch of a farming system like the cultivation of a particular 
crop, for example rice. In a male cropping system men are the decision-makers on rice 
cultivation. Alternately, if women assume this role, rice cultivation is a female cropping 
system. 
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The household as targeting unit 
For long, it was common for agencies to consider the household as a unity, represented by 
one member, usually the male head. External resources were targeted to the male head, 
and women were thus excluded. Land reform is an example with close analogies to water. 
In most land reforms of the past five decades only the male household heads were recog
nized as eligible title holders. Exceptions are the formal reform laws of China, the Philip
pines, Vietnam and Tanzania. Since the 1980s, however, the recognition of the legitimacy 
of women's land rights is growing (cf. Agarwal, 1994). Eight Latin American countries 
have been implementing counter land reforms of titling and parcelization of formerly 
collectively owned or state land. The beneficiaries of joint titling were explicitly all adult 
individuals in a household, whether married or living in a consensual union. Joint titling 
occurred among spouses, and also among groups of brothers and fathers with sons. Moreo
ver, in Nicaragua and Colombia women heads of households were, for the first time in 
history, given priority in land distribution. These formal laws had some impact on wom
en's control over land, but many obstacles in implementation remain (Deere and Léon, 
1997). Moreover, some women fail to claim their formal rights, as reported in Honduras 
(Safiliou, 1988: 216). 

2.1.4 Social exclusion and water development 

Water is a naturally available resource. In the words of many farmers, it is 'given by 
God'. The growing global concern about the precariousness of the world's fresh water 
resources expresses a notion that, in principle, water belongs to all, and that the needs of 
all should be taken into consideration. National states legitimize their role as custodian 
and formal owner of the nation's water resources on similar grounds of safeguarding 
citizens' equal inclusion in water use. There is a moral connotation to inclusion and ex
clusion processes by which a society develops its water resources and satisfies the needs 
of some people, and not the needs of others. There is no justification for a monopolization 
of this limited resource by an affluent minority. Water development, as an increasingly 
vital part of socio-economic development and rural livelihoods, articulates, strengthens 
or may even lead broader inclusion and exclusion processes. Inclusion of the poor in 
irrigation development can contribute to a development process in which both poverty is 
alleviated and agricultural output increases. This development perspective, which is the 
rationale for better targeting and greater inclusion, is described in the next sections. 

2.2 Irrigation and poverty alleviation 

2.2.1 Benefits of access to irrigated land and water 

Improved production 

Irrigation water is a leading input for agricultural production, and will increasingly deter-
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mine food production and agricultural growth (FAO, 1996). In arid regions agricultural 
production is impossible without irrigation. In semi-arid regions supplementary irriga
tion assures water availability during the full cropping cycle, irrespective of erratic rain
fall, and reduces risks. Irrigation during the dry season increases cropping intensities, and 
is land-augmenting. It prolongs the period of production. Controlled water availability 
allows the cultivation of more diverse crops, higher value crops and higher yielding crop 
varieties which are also more responsive to other inputs like fertilizers. 

The improvement of agricultural output by applying irrigation water is especially rel
evant for farmers who have access to only a small portion of land, and who optimize the 
use of this land because they lack other remunerative on-farm and off-farm employment 
opportunities. In other words, irrigated agriculture fits the actual needs and potentialities 
of many land-poor cultivators locked in underemployment. By adding to the range of 
options in the diversified livelihood strategies of the poor, irrigation reduces poverty 
(Chambers et al., 1989). 

Poor cultivators with access to irrigated land and water increase and stabilize their output 
for a longer period of the year, and usually at less risk. Their land and labor productivity 
increase substantially with irrigation. New possibilities of irrigated cultivation have also 
prevented distress sale of land, for example, in Bangladesh (Hossain, 1989: 115). In vil
lages where irrigation has not been adopted, a larger proportion of marginal landowners 
rent out their tiny holdings and are dependent on the agricultural labor market and nonfarm 
activities for their livelihood (Hossain, 1989: 115). In Bhutan, the possibility of making 
productive use of one's own land and of augmenting incomes through irrigation, makes 
smallholders less dependent upon tenancy and wage labor, thus improving the terms of 
tenure arrangements and pushing up wage rates (Jazairy et al., 1992: 121). 

Lipton's (1985) review of the relationship between land and poverty confirms that this 
varies regionally, and also depends upon irrigation. The negative relationship between 
land (owned and operated) and risk of poverty is strongest for good quality irrigated 
plots, in which case even an acre can significantly reduce the risk of poverty, and weakest 
for very poor quality rain-fed land, in which case much larger plots are needed to make a 
noteworthy difference (Lipton, 1985: cited in Agarwal, 1994: 31). 

The ultimate effect of improved production on consumption, incomes and well-being 
also depends upon other factors. The net profitability of irrigated agriculture is often less 
for the poor than for larger farmers. Tenants have to pay rents which are substantially 
higher for irrigated land than for non-irrigated land. The terms of inclusion in the agricul
tural input markets and services, and in the produce markets are also disadvantageous for 
poor cultivators. The infrastructure for markets and roads is often inadequate. Informa
tion on prices is rarely available. This is even more so for women. Adesina and Djato 
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(1997: 52), for example, find less income earned for the quantities marketed by female 
rice cultivators, in comparison to marketing by male rice cultivators in Côte d'Ivoire. 
Cultural taboos may even physically exclude women from markets and from interactions 
with 'strange men'. Mediation in marketing by male kin reduces the incomes for women. 
In Bangladesh, however, this is hardly the case if sons sell the produce (Safiliou and 
Mahmud, 1989: 13). These specific problems for the poor impinge upon generally high 
input prices and low producer prices, which, moreover, fluctuate sharply within a year 
and over the years. Foreign markets are blocked by the more adverse terms for trade of 
agricultural produce from developing countries, and increased protection by the industri
alized countries (Jazairy et al., 1992: 11). 

Water sale 
The value of water as an input in agriculture makes the trading of water to farmers also 
lucrative. Smallholders not using part of the water, or not using water at all during a 
certain period, can exchange this with other farmers for an income or another form of 
compensation. Even if such compensations are minimal, it still helps smallholders and 
tenants, for example, to bridge a period in which they do not have access to land, or do 
not themselves cultivate. 

Unlike the benefits from irrigated cultivation of one's own land, gains from the access to 
water for exchange and sale can accrue to both smallholders and entirely landless people. 
In local irrigation, this is not uncommon. Evidence of allocation of water rights to land
less people, for example, comes from traditional systems in Portugal (Van den Dries, 
Hoogendam and Portela, 1996). Investments by landless people to secure water rights for 
future land acquisition are also reported in Ecuador (Krol, 1994). Obviously, the impor
tance of access to water is also closely linked to the other uses of water, an issue not 
addressed in this thesis. 

2.2.2 Indirect benefits 

Wage employment 
Intensification of agriculture, both on smaller and larger farms (Hossain, 1989), demands 
more labor. The creation of more days of wage employment in irrigated agriculture at 
higher nominal wage rates, also during the slack season, has improved the position of 
wage workers. For example, in Bangladesh an increase of labor use of 47 percent per unit 
of land is reported. This, as well as higher own production, resulted in an income increase 
for the landless of 73 percent compared to villages without irrigation (Hossain, 1989: 44-
45, 121). In India many women shared in these opportunities over the period mid-1960s 
till mid-1970s when the Green Revolution gained a foothold. At an all-India level the 
positive labor demand effects of the HYV-irrigation package (as opposed to effects of 
mechanization for tillage and crop processing) have been taken up slightly more by fe-
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male than male wage laborers. This is related to the fact that the tasks for which more 
labor is required by adopting the HYV-irrigation package are sowing/transplanting, weed
ing and harvesting. These are traditionally women's tasks. At an all-India level wage 
differentials narrowed down slightly (Agarwal, 1986: 208-210). However, neither for 
men nor women were money wage rates adjusted to the rising food prices, and real wage 
rates tended to decline. 

Wage employment is reduced if larger farmers adopt mechanization. Abundant labor has 
been absorbed at a much slower rate than might have been expected during a period of 
rising production through irrigation when the hacendado and capitalist farmers in Latin 
America, or the large farmers of the Indian Punjab, or the state and commercial farms in 
Africa, chose more capital-intensive technologies and land-intensive cropping patterns 
(de Janvry, 1981: in Sobhan, 1993: 108). 

There are other important expenditure-induced growth linkages to the introduction of 
irrigation (Hossain, 1989:108). Bell, Hazell, and Slade (1982) concluded from a study of 
the Muda irrigation project in Malaysia that for each dollar of agricultural income created 
directly by the project, an additional 80 cents of value added was created indirectly in the 
local non-farm sector. Jazairy et al. (1992: 15) report that 10 percent growth in output 
gives 13 percent growth in non-agricultural activities. This also offers employment for 
the poor. 

Construction and maintenance work 
Construction and maintenance of irrigation infrastructure demands a high labor input. If 
agencies pay these costs, this by itself offers wage employment. Wage rates are usually 
above current rates, and not seldom supplemented by Food for Work. Much work is 
typically carried out by the poor and very poor. Construction work has even been identi
fied as one of the few activities with effective self-selection by the poor (Glewwe and Van 
der Gaag, 1988: 29). For that reason, since the 1970s infrastructure development has 
often been a part of targeted Poverty Alleviation Programs, for example in Pakistan, Bang
ladesh, and India. However, criticism of these programs has been that the assets created 
were either of little value, or not cost-effective, or finally benefited primarily the land
owning classes who use irrigation. So rather than conceiving and implementing isolated 
programs, which offer employment that, moreover, depends upon erratic public funds, 
merging of these programs with general irrigation development targeted at the poor is 
proposed (Hirway, 1991:69,71; Chakravarty, 1990: 150). For landless women and men, 
however, mere employment remains an important indirect benefit from irrigation devel
opment. 

In the past, poor women have largely been excluded from paid construction employment, 
and wages for women were substantially lower than for men. In countries like Bangla-
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desh this is now slowly changing. These experiences also confirm that women perform as 
well as men in construction work (Duyne, 1994; Jordans, 1991). 

Food prices 
As food often constitutes up to 80 percent or more of the expenditures of the landless and 
urban poor, food prices are the most important determinant of poverty among net food-
buyers (cf. Mellor and Desai, 1985; World Bank, 1986). Increased agricultural output 
through irrigation, whether produced by small or large farmers, contributes to lower food 
prices. Moreover, irrigated production reduces fluctuations in supply and extends the 
period of marketed surplus, so it stabilizes prices. Further, local food production limits 
the dependence on supplies from other regions of the country or abroad, and limits trans
port costs. However, hunger and famines have occurred in spite of sufficient food avail
ability. The purchasing power of the poor is the critical factor. 

The interests with regard to food prices of smallholders, who are net sellers of food, and 
the poor, who are net buyers, diverge. Cost reduction in production, for example by cost-
reducing technology (Jazairy et al., 1992: 170), and minimum added value by trade rec
oncile these opposed interests to a certain extent. 

Non-economic effects 
Inclusion in irrigation development, whether directly through their own access to irri
gated land and water, or indirectly, is also likely to change other dimensions of people's 
inclusion in the community and in the family, and their self-perception. These changes 
are studied empirically in the field study in Bangladesh. The study in Burkina Faso exam
ines the processes of inclusion and exclusion with regard to the production factor irri
gated land. Implications for other spheres are indicated. 

2.3 Poverty alleviation and productivity 

Holding size and irrigated land productivity 
Once smallholders obtain access to irrigated land and water, they make productive use of 
their scarce resources. The following evidence confirms the propensity of the poor to 
exploit the potential for increased land productivity by irrigation better than do larger 
farmers. Data, especially from the Green Revolution areas in India, Bangladesh, Paki
stan, the Philippines, and Sri Lanka, show that small holdings, compared to large hold
ings, tend to: 
• have higher net sown proportions of their land irrigated, 
• have higher cropping intensities, 
• apply more fertilizer per unit of cultivated land, 
• cultivate more diversified, higher value and more labor-intensive crops, 
• obtain higher yields per crop per unit of land, and 
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• have higher labor contributions by own family labor but also by hired labor, espe
cially during peak periods when wage rates are high, 

(cf. Berry and Cline, 1979; cf. Hossain, 1989; Boyce, 1987: 202-209; Krishna, 1979: in 
Mellor, 1985: 33; World Bank, 1980: 9; Jazairy et al., 1992: 129). 

An inverse relation between size of operational holding and output per unit of land has 
been observed since the beginning of the century all over the world (cf. Berry and Cline, 
1979; Boyce, 1989). Higher land fertility and better application of compost, soil and 
water conservation and levelling measures by smaller farmers contribute to this relation. 
Small farmers in Bangladesh also adopted indigenous labor-intensive irrigation methods 
more than larger ones did in the early 1960s (Boyce, 1989: 17). In Côte d'Ivoire research 
has also disproven the assumption that large farmers are more efficient than smaller ones 
(Adesina and Djato, 1997). Similar but fragmentary findings are reported from Latin 
America (Sobhan, 1993: 123; Berry and Cline, 1979). 

Sen (1962) concludes that the crucial explanatory factor for this inverse relationship is 
not the size of the holding as such, but the system of farming, viz. whether it is wage-
based or family-based. Family-based farming reduces supervision inefficiencies, while 
hiring and exchanging labor is on amore mutual basis (Boyce, 1987: 206). Hossain (1989: 
87) suggests that the subsistence pressure on larger families to meet the consumption 
needs of all their members by working at below average wage rates, leads to adopting the 
Green Revolution package of modern varieties, fertilizer and irrigation. Thus poverty 
induces technological innovation (Boyce, 1987: 159). 

Tenure and irrigated land productivity 
Most attempts to find important inefficiencies in land use and land productivity associ
ated with sharecropping and tenancy either before or after the Green Revolution have 
been unsuccessful. The recommendation that 'government policies toward land rental 
should encourage large land owners to rent out their land in small operational units' was 
expected to have a neutral or positive impact on output (Cline and Berry, 1979: 26, 137; 
Sobhan, 1993). It is another issue that tenants' productivity can be still higher if they have 
longer-term security. Without such security, tenants refrain to some extent from longer-
term investments in fertilizers, soil and water conservation measures, etc. (Jazairy et al., 
1992: 129). 

Gender and irrigated land productivity 
The few studies that compare the productivity of irrigated plots under women's manage
ment and under men's management indicate the higher land productivity of female-man
aged plots. In the Dakiri scheme in Burkina Faso both men and women obtained irrigated 
plots. Women's irrigated rice plots appeared to have higher yields per unit of land than 
men's plots. At the same time, wives who also had their own irrigated plot contributed 
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more labor on men's irrigated crops than wives without own irrigated plots (Zwarteveen, 
1997). In Senegal a higher density and variety of crops was observed in women's irriga
tion schemes compared to men's schemes (Deuss, 1995). 

This is in line with most estimates of male-female differences in technical efficiency. 
These estimates show that male and female farmers are equally efficient managers, con
trolling for levels of input and human capital (Quisumbing, 1996; Udry et al., 1995:416; 
Adesina and Djato, 1997: 52). In one Kenyan case (Moock, 1976) a simulation model 
predicted a 22 percent increase in women's yields on maize, beans, and cowpea plots if 
women farmers were given the human capital and input levels of male farmers (Saito, 
Mekonnen, and Spurling, 1994: all cited in Quisumbing, 1996: 1587). 

Women's productivity is reported to be related to their control over the output. In a Ken
yan study by Ongaro (1988), the introduction of new weeding techniques increased yields 
of female heads of households by 56 percent and those of the farms of male heads only by 
15 percent. Ongaro argues that female heads may have a greater incentive to adopt better 
weeding practices (traditionally a women's task) when they control the proceeds of their 
increased effort (cited in Quisumbing, 1996: 1588, citing Elson, 1995). As already men
tioned, lack of control over the output of husbands' production units, and too limited 
compensation by husbands, were also important reasons for women to reduce their over
all labor input on their husbands' irrigated plots to the minimum level of culturally de
fined obligation. For that reason women even completely abandoned irrigated agriculture 
and returned to their original villages from the Mwea scheme in Kenya (Hanger and 
Morris, 1973). 

Marketing 
Another assumption which discourages the irrigation sector from vesting rights to irri
gated land and water primarily in the poor, is that male and female smallholders would 
produce mainly for subsistence. Evidence also points to the opposite here: smallholders 
provide a substantial proportion of a country's cash crop production and also market part 
of their food crops (Hossain, 1989: 52; Jazairy et al., 1992: 412 - 413). Smallholders are 
probably even more responsive to the relative prices of different crops in the market than 
commercial farmers with all their investments tied up in particular crops and processing 
equipment (Sobhan, 1993: 118). Even if the poor were to retain part of an increased food 
output for their own consumption, the growth path can still be viable. 

Lower productivity by the poor 
Small farmers are less likely to use land and water at least as productively as larger ones, 
if they lack access to agricultural inputs like fertilizers, extension, capital and marketing 
facilities, compared to large farmers. 
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Income diversification strategies and employment at a distance can also lead the poor to 
devote less labor and apply less inputs in irrigated agriculture, and even to lease out plots 
to larger farmers. Under these conditions, smallholders can be less productive than large 
farmers. This is reported for a semi-urban scheme in Mali (Castellanet, 1992: 106). Re
verse tenancy is also observed in South Asia (Sobhan, 1993: 132) and in Latin America, 
where many poor farmers now rent out their land and seek more rewarding wage employ
ment. Men's opportunities of remunerative off-farm employment are often better than 
women's, so women become relatively more dependent on (irrigated) agriculture than 
men. 

Mechanization of plowing, weeding, harvesting or crop processing and economies of 
scale in larger irrigated farms represent a third set of conditions under which holding size 
often positively relates to productivity. Better control over water by larger farmers may 
reinforce this relation. The viability of this pattern of agricultural growth, however, needs 
to be considered in the light of overall costs and benefits. Mechanization has often been 
induced because capital was subsidized and priced below its market value, whether in 
Pakistan, Brazil or the Philippines. This has encouraged inappropriate and less efficient 
use of capital, when there was abundant labor. With the use of this labor rather than its 
replacement, and with less capital and land, the same results would have been achieved at 
a significantly lower cost (Berry and Cline, 1979; Sobhan, 1993: 116). 

Implications for the irrigation sector 
The relationship between productivity and holding size indicates that the often assumed 
trade-off between poverty alleviation and productivity is most likely not to exist. Outside 
the irrigation sector this is already reflected in policy making. Nowadays many main
stream development agencies expect, for example, land reforms not only to lead to pov
erty alleviation, but also to increase agricultural output (World Bank, 1990; Jazairy et al., 
1992; Sobhan, 1993; Berry and Cline, 1979). Endowing the poor with productive re
sources induces 'trickle-up growth' (Jazairy et al., 1992: 14), 'broad-based' growth or 
'poverty-reducing' growth (World Bank, 1990). Public investments to help the poor to 
become more productive and increase their incomes has high returns for society and 
helps economic growth - a win-win policy (Johansen, 1993:14). As a corollary, subsidies 
to capital-intensive and less productive large-scale farming are seen as leakage of public 
funds which needs to be avoided (Jazairy et al., 1992: 18). 

Avoiding leakage is also important in the irrigation sector. If larger farmers obtain access 
to irrigated land and water this has, at best, indirect and limited positive effects on the 
poor. Wage laborers receive only a part of the added value, and may still lack the purchas
ing power to buy the food that they help to produce. Moreover, employment is also cre
ated when smallholders intensify their production. Large or medium farmers who have 
the means to become private owners of irrigation pumps, sell excess water under certain 
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