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ABSTRACT

Poverty alleviation is the ultimate aim of external agencies supporting irrigation development.
However, information on processes by which resource-poor women and men are included or
excluded as legitimate rights holders to irrigation water is still scattered. This paper attempts
to systematize existing evidence of interventions in both public and private irrigation. This
evidence reveals that in public irrigation, vesting water rights in household heads and alloca-
tion on the basis of formal, registered land rights tend to exclude the resource-poor, espe-
cially women. On the other hand, allocation to individual producers based on former land
and water rights and/or on participation in construction work is likely to vest water rights in
the resource-poor, provided these legal arrangements have already crystallized before the con-
struction phase or turnover starts. In private irrigation, water rights accrue to the owners of
infrastructure. Ownership is only within the reach of the resource-poor if appropriate infra-
structure and financing facilities are available. On private water markets smallholders have
access to water as buyers too. Groups of landless men and women can obtain a direct income
from irrigation as water sellers.

INTRODUCTION

Core Issues

Poverty alleviation is the ultimate aim of most governmental and nongovernmental agencies
supporting irrigation infrastructure development and management (cf. World Bank 1990; IIMI
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1996). In this light there are four relevant questions within the core competence of these irri-
gation agencies.

1.

Does external support improve access to water specifically for smallholders, en-
abling them to improve their agricultural production, incomes, and food security?

Improved production, incomes, and food security during a longer period of the
year are essential aspects of poverty alleviation for smallholders, the world’s largest
group of resource-poor (cf. Jazairy, Alamgir, and Panuccio 1992; World Bank
1990).

Are opportunities to strengthen access to irrigable land for the resource-poor op-
timally used?

Access to land, and especially high-value irrigable land, is a primary condition
for sustainable poverty alleviation (cf. World Bank 1990; Agarwal 1994).

Do women’s access to water and land, and women’s incomes, get priority?

Women are a priority group in poverty alleviation efforts for several reasons. They
represent 70 percent of the poor in the world (UNDP 1995). Moreover, the abso-
lute number of women below the poverty line has increased by 47 percent in the
two decades before 1988, whereas for men this is 30 percent (Jazairy, Alamgir
and Panuccio 1992). Women’s incomes are crucial for the well-being of their house-
holds. In poor male-headed households, men’s incomes alone are not sufficient.
In the poorest households in Bangladesh, for example, women contribute one-third
to half of the household income (Safiliou and Mahmud 1989). Moreover, a larger
share of women’s incomes than men’s benefits their dependents, as reported in
Asia (cf. Agarwal 1994; Safiliou 1991) and in Africa (cf. Safiliou 1988). Female-
headed households depend even more upon women’s incomes. These may consti-
tute up to one-third of rural households and are generally among the poorest. Lastly,
women’s improved economic status is strongly related to lower fertility rates
(Safiliou 1986).

Are indirect benefits for landless people from external irrigation support optimal?

Fully landless people have no functional access to land, not even informal or tem-
porary access. By definition this second largest group of the world’s resource-poor
(Jazairy, Alamgir, and Panuccio 1992) has no opportunity to use water for its own
production. However, landless men and women can benefit indirectly from irri-
gation mainly by on- and off-farm employment generation (cf. Chambers 1994)
and relatively lower food prices (cf. Mellor and Desai, eds. 1985).

This paper attempts to assess what answers have been found to the first three questions
on a global scale in the last three decades. It explores whether a body of ‘generic’ knowledge
has become available by now. Second, it identifies working hypotheses to orient future re-
search to ‘help the world’s poorest people to make lasting improvements in their lives’ (IIMI
1996). The fourth question is only partly dealt with here, though it remains important.
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The review demonstrates, above all, that in the mainstream literature there is a startling
lack of empirical data to confirm the claims of agencies that their support alleviates poverty.
In the first place, data on the composition of the farmers in a scheme and their access to wa-
ter are rarely differentiated according to class, gender, and ethnicity. Instead, the water user
is often thought to be a man, or a more abstract ‘universal farmer.” Equity considerations in
water distribution usually refer to equal distribution of a limited quantity of water among as
many people as possible, both the head enders and the tail enders. No attention is paid to the
social characteristics of these users.

Second, there are only a few empirical studies that assess the relationship between ac-
cess to water and irrigable land and sustained increases in incomes of the resource-poor
(Hanger and Morris 1973; Illo et al. 1988). Poverty alleviation has never been operationalized
as a performance indicator in the literature on irrigation performance. As long as that analy-
sis is lacking, one just does not know if the other conditions needed for poverty alleviation,
like access to markets and inputs, are fulfilled. Given the lack of data, this paper takes access
to water and irrigable land as a proxy for poverty alleviation.

A third omission in the mainstream literature is that projects’ choices to vest one group
with water rights and not another, are rarely a subject of public debate, and even less docu-
mented. In reality, however, such choices are always made. This paper explains how. Although
the empirical evidence on the relationship between external irrigation support and access to
water and land by the resource-poor is still limited, scattered, and fragmented, some patterns,
main issues of concern, and needs for further research emerge. These generic insights and
working hypotheses are presented below. The next section highlights the general ways in which
external support agencies influence who is getting access to water and who is excluded. Pub-
lic and private irrigation are distinguished. The following sections discuss public irrigation
by elaborating respectively the five main allocation principles emerging from the literature,
and the projects’ planning procedures. The penultimate section deals with poverty issues and
intervention options in private irrigation. Conclusions and needs for further research are sum-
marized in the final section.

VESTING OF WATER RIGHTS IN EXTERNALLY SUPPORTED
IRRIGATION DEVELOPMENT

Vesting Water Rights

Access to water is a vague expression referring to multiple aspects of water rights, or ‘a bundle
of water rights.” One aspect is the vesting of water rights, the basis on which one person, group,
or institution obtains a right and becomes eligible to exert claims on a benefit stream of water
and to participate in the system, and another not (Von Benda-Beckmann et al. 1996; Ostrom
1994). This paper focuses on processes by which the resource-poor are included or excluded
as legitimate rights holders according to the prevailing pluralistic legal systems (Von Benda-
Beckmann 1991). Legitimate rights holders have a stronger bargaining position in situations
of water scarcity than persons without rights. The difference is usually critical, and will in-
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creasingly be so, but there may be other interacting factors and exceptions (Zwarteveen and
Neupane 1996).

There are multiple dimensions of water rights, which specify the precise contents of a
claim. Thus there are the rights to use water; to construct, operate, and maintain the scheme;
to decide on scheme affairs and to represent the scheme to third parties; to formulate and
change regulations on use and management; to enforce rules; and to occupy a position of water
authority (Von Benda-Beckmann et al. 1996). These other aspects also entail important class
and gender dimensions. For example, women may have water use rights, but they are excluded
from the boards of water user organizations that govern the collective water source (Meinzen-
Dick and Zwarteveen 1998). Very few empirical data are available on these aspects. Another
important issue, which cannot be dealt with here, is the realization of rights one has. Espe-
cially for resource-poor women and men, having rights is only one step. They may encounter
considerable obstacles in realizing them. For instance, they may only get the night turns.

Public and Private Irrigation

Investments in infrastructure are crucial for water rights. Water in the form in which nature
offers it has little use value for humans, except as rain on the fields. In virtually all other
situations infrastructure is needed to bring water in the right quantity and quality at the right
moment to the right spot. Throughout history rights to water conveyed by infrastructure are
primarily vested in those who invest in and maintain this infrastructure. Either the agency or
the farmers can be the main investor. This paper distinguishes two types of irrigation devel-
opment accordingly: public and private irrigation.

Public irrigation is irrigation in which the external agency bears most of the costs of
investments in the construction or rehabilitation of infrastructure. As the main investor, the
agency has a strong stake in the definition of the water rights. This concerns the division of
rights and obligations between agency and users, on the one hand, and (our concern here) the
necessity to define and implement water rights of potential users, on the other. This alloca-
tion of water rights to users occurs in two ways. Physical site selection, layout, and division
structures of the infrastructure largely determine which land can be irrigated and how well.
Those with former or potential access to that land become the potential water rights holders.
All persons beyond the command area are excluded. This allocation is indirect and can be
called ‘hardened’ allocation. Within selected command areas further allocation choices are
made by selecting particular groups of potential land users, and not others, as rights holders.
From the literature five grounds emerge on which water rights are vested in a certain cat-
egory of potential rights holders. They are: class and gender characteristics; former land and
water rights; productivity; type of land rights; and co-investments in the infrastructure.

Two types of public irrigation need to be distinguished. In the most common type only
water rights are allocated. The agency does not interfere directly in land tenure, although
gradual changes over time are likely to occur with increasing land value. In particular cases,
on the other hand, irrigation development is accompanied by expropriation and reallocation
of the whole command area. Drastically improved farming possibilities, opportunities for re-
allotment, and technical necessities to change plot boundaries warrant such project-steered,
radical changes in land tenure. The world’s settlement schemes and also small-scale irriga-
tion schemes in West Africa are examples. Usually, the new land rights automatically imply
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rights to the water, so land-cum-water rights are allocated. Other project services, such as
inputs, credits, marketing facilities, and extension are often linked to these land rights too.

Water rights or land-cum-water rights are basically defined at two moments in public
irrigation. The moment at which water is planned to become available in new ways is the
very moment to define the rights to this water, or to the water and land. Hardened allocation
through the physical design and further allocation based upon social characteristics largely
take place before construction starts. Design and construction are ‘technical’ phases only, as
mainstream literature may suggest. During the use phase, after handover, changes in water
rights are relatively minor. The other important moment for (re-) defining water rights is dur-
ing irrigation management transfer and privatization (cf. Seckler 1993). Public irrigation is
further discussed in the next sections.

Unlike public irrigation, there is no dichotomy between investor and user in private ir-
rigation. Private farmers construct or pay, own the infrastructure, select the site which obvi-
ously is their own land, and obtain the rights to the water conveyed. In practice, such private
owners abstract and dispose of the water as they consider best, at least in regions where regu-
lations for water abstraction are still absent or ineffective. Small-scale mechanized pump irri-
gation is the most important form of private irrigation nowadays. In the past, larger-scale in-
vestments in, for example, canals to take water from distant sources in mountains or in dikes
to protect polders were often private initiatives too. Currently, the upgrading of these latter
schemes is typically financed by external agencies, and is seen as public irrigation here. Agen-
cies supporting private irrigation can improve the access to water for the resource-poor by
facilitating the availability of appropriate technology, financing facilities, and training. Insti-
tutional measures to regulate technology use may also be warranted. Private irrigation is fur-
ther discussed below.

ALLOCATION PRINCIPLES IN PUBLIC IRRIGATION

From the empirical evidence on public irrigation worldwide it appears that allocation criteria
adopted in interventions are combinations of five basic allocation principles. Allocation prin-
ciples are defined as legally and socially accepted justifications to endow particular potential
users (and not others) with water rights. These five grounds are the following:

1. To the resource-poor to alleviate poverty. Agencies select the resource-poor a priori,
directly and explicitly, as the persons to be vested with rights to the water con-
veyed by planned infrastructure.

2. To former rights holders to respect the pre-project situation. In the rights to newly
available water or improved land pre-project claimants or elements of pre-project
claims are incorporated.

3. To efficient producers to increase production. Water rights are allocated to those
farmers who, given the social production relations, are able and motivated to make
productive use of the irrigation water and other services rendered.
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4. To land rights holders to link water rights to land rights. Water rights are vested
in land rights holders in the command area. In cases in which the whole com-
mand area is expropriated and reallocated, land-cum-water rights are allocated.
Alternatively, if tenure in the command area does not change drastically under
infrastructure development, the existing land rights are the basis to vest water rights
under this allocation principle.

5.  To participants in construction to link water rights to investments. Participation
in the construction of the infrastructure, and in later maintenance and/or payment
of water fees, is the basis for rights to the water conveyed by the infrastructure.

All five principles may be valid in a specific intervention, but their relative importance
differs. Only the first principle is explicit in targeting the resource-poor. In the other four, the
selection of rights holders is implicit and the inclusion or exclusion of the resource-poor has
to be made explicit. Below, specific cases are discussed under the most dominant principle.

Allocation principles are at the heart of the contents of title criteria in any public irriga-
tion project. In each time- and site-specific project the definition of title criteria, their imple-
mentation and realization are highly dynamic processes. The forum of decision makers, the
structuring of the process of decision making on the allocation criteria, and their implemen-
tation strongly shape the outcome. Therefore, the inclusion of resource-poor women and men
in the planning procedures during initiation, plan formulation, and implementation is also
critical for poverty alleviation.

ALLOCATION TO THE RESOURCE-POOR

The Principle

Under the principle of direct allocation to the resource-poor, agencies select the beneficiaries
from the very start and straightforwardly as the persons to be vested with rights to the water
conveyed by new infrastructure.

Such direct and explicit targeting of agency’s services to the resource-poor occurs when
NGOs set admission criteria for general membership; when governmental and nongovernmental
agencies decide to implement women-only irrigation schemes; when the selection of the tar-
get group is based on maximum landholdings; or when a gender-balanced representation is
required. Targeting infrastructure to people implies that first the people are selected and or-
ganized, and only then the physical characteristics like site, layout, and institutional aspects
are decided upon. In larger settlement schemes, or in land reclamation, however, selection
criteria for settlers may also be based on poverty characteristics (Merrey, D., personal com-
munication).
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Empirical Evidence

This principle of direct allocation to the resource-poor is increasingly applied not only by
nongovernmental organizations but also by state agencies. Cases are elaborated in detail un-
der land-cum-water rights, participation in construction, and planning procedures. This evi-
dence confirms the potential to reach resource-poor men and especially women, once the
nongovernmental or the governmental agency decides to do so. Long-term impacts are diffi-
cult to assess because most of these interventions are recent. However, the nominal inclusion
of resource-poor women or men by the better-off to gain access to external support, or over-
optimistic feasibility studies at field level to satisfy central instructions, are current but poorly
documented phenomena. The influence of the agency and the proneness of its own proce-
dures to such behavior are largely a black box.

Research Issues

It is hypothesized that explicit targeting to the resource-poor is the most effective allocation
principle for poverty alleviation. More systematic comparative research should identify the
success factors of these approaches and assess to what extent results can be generalized. Fo-
cus should be on the long-term effectiveness of the agency’s own procedures.

ALLOCATION TO FORMER RIGHTS HOLDERS

The Principle

Under the prinbiple of allocation based on former rights, names of pre-project claimants and
elements of pre-project claims are incorporated into the rights to newly available water or
improved land. Pre-project water or land rights can be never fully reproduced in the new ar-
rangements because the very purpose of infrastructure development is to change water flows
and to improve potential production on specific sites. The change from the old to the new can
roughly vary between endowing those who already have resource rights with more rights,
maintaining existing divisions of rights, and redressing existing divisions towards more equality.
In general, the latter will contribute most to poverty alleviation.

As already mentioned, pre-project claims on land in the selected command area are an
important condition to be able to benefit from the newly available water, in case the interven-
tion does not change tenure directly. If the command area is expropriated, on the other hand,
the new rights depend upon the expropriation and reallocation or on compensation arrange-
ments. Expropriation and forms of compensation are also important with regard to pre-project
claims on water downstream or the same water reservoir. Expropriation of these rights is in-
trinsic to the construction of new infrastructure and to a lesser extent to rehabilitation. Con-
struction also requires the expropriation of land on which the land-bound infrastructure is
constructed. A specific form of expropriation occurs when water is used for multiple purposes
before an intervention but reallocated for irrigation only. This renders these other uses, as far



114

as the new physical infrastructure still allows for those, formally illegal (cf. Meinzen-Dick
and Jackson 1996).

It is noted that most state agencies are formally empowered to implement any form of
expropriation because statutory law has declared water as state property. Similarly, changes
in land tenure in command areas for the purpose of agricultural development are normally
Jjustified in statutory law.

Empirical Evidence

Expropriation issues have not received much attention yet in public irrigation, except when
massive deplacement was required. In the majority of cases there are no data on the resource’s
rights expropriated, let alone any legally recognized registration. Local legal systems may even
be considered illegal. Expropriation is especially delicate for the resource-poor who have no
means to contest and negotiate compensation, either as new rights or otherwise. The avail-
able evidence confirms this vulnerability, especially for women. Women often lose substan-
tive land rights while the new land-cum-water rights are allocated to men (see below). More-
over, while local law used to endow women with water rights through participation in con-
struction work, women are reported to have lost these rights under intervention (see below).
A later section describes the social organization of such expropriation, and also procedures to
incorporate former rights. In most cases reported, even existing divisions of rights of women
deteriorate. Only one case is reported in which the agency challenged existing norms in favor
of the resource-poor (see below).

With regard to indirect allocation by site selection and layout, it is commonly known
that the well-off who have more contact with the implementing agencies are also better able
to influence decision making on these design aspects to include their own land.

Research Issues

It is hypothesized that in public irrigation projects, currently, the resource-poor tend to lose
more rights and receive less compensation than other social categories and that, therefore,
projects tend to skew existing inequalities in resources rights even further. This risk will in-
crease with growing water and land scarcity. For poverty alleviation, therefore, all existing
rights, both formal and informal, should be recognized. These rights should be incorporated
into the site selection and layout and in the further allocation arrangements. This approach is
still conservative. More study on proactive site selection in favor of the resource-poor and on
practices in which current norms are challenged provides a basis for an approach that em-
powers the resource-poor relatively more than other people.
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ALLOCATION TO EFFICIENT PRODUCERS

The Principle

Under the principle of allocation based on production relations, water rights are allocated to
those farmers who, in the given social production relations, are best able and motivated to
make productive use of the irrigation water and other services rendered. This supposes that
these persons are farm managers who have at least use rights to land, decide on cultivation
and irrigation, and mobilize the inputs needed. They also control the output, so they are most
motivated to improve this output. Producer-based allocation is strongly adhered to by irriga-
tion interventionists. This is the direct implication of another main objective of irrigation in-
tervention, which is improved production.

Empirical Evidence

Whether this allocation principle as such includes or excludes the resource-poor depends upon
their relative productivity. There is considerable evidence from South Asia and elsewhere on
the inverse relationship between land productivity and farm size, including after the introduc-
tion of irrigation (Jazairy, Alamgir, and Panuccio 1992; Boyce 1987; Hossain 1989; Lipton
1992, cited in Agarwal 1994). In all these situations allocation of water and land rights would
be to smallholders, if in reality allocation were based upon productivity considerations as
projects claim.

Numerous studies have also highlighted women’s roles in agricultural decision making
both in their own productive units and as substantive contributions to irrigation and irriga-
tion-related farming on men’s fields (cf. Safiliou 1988, 1991; Bruins and Heijmans 1993;
Hulsebosch and van Koppen 1993; Zwarteveen 1995, 1997a; Zwarteveen and Neupane 1996;
PATA 1996). In de jure, and the increasing number of de facto, female-headed households
women are the only farm managers. These studies also indicate that female smallholders are
as responsive as men to prices and market opportunities to invest in increasing production.
More realistic concepts to understand the social organization of agriculture have been devel-
oped, such as the classification of farming systems into male, dual, and female farming sys-
tems. As a corollary, this concept distinguishes women’s and men’s autonomous but interre-
lated productive units within the farm household. Each household member responsible for a
productive unit tries to ‘get the best deal’ for his or her own unit through exchanges and ne-
gotiations with other household members managing their productive units (Safiliou 1988).
Further, comparative studies on women’s and men’s productivity on own irrigated plots un-
derline women’s productivity. In Burkina Faso, both land productivity and labor productivity
are higher when both women and men have their own irrigated plot compared to households
where only men get a plot (Zwarteveen 1997b). In Senegal, women’s schemes appear to be
cultivated more intensively and crop diversification is greater than in men’s schemes (Deuss
1994). A related issue is the capacity for collective organization of water management if tech-
nical services are limited, for example if the number of outlets is less than the number of
small individual plots. In Senegal schemes, women’s organizations are reported to be effec-
tive (De Fraiture 1991). The motivation of women to invest in profitable agricultural enter-
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prises to improve their own income is strong, due to the relative lack of other opportunities
for them. So substantial evidence would also support women’s inclusion under the principle
of allocation of water rights to those who can and are willing to make productive use of the
water.

If women or men smallholders are found to be less productive than larger farmers, this
is likely to be due to their relative lack of access to water, other inputs, and marketing facili-
ties. Instead of targeting the larger farmers, agencies can conceive accompanying measures
to solve these problems.

In spite of these empirical findings, in mainstream irrigation intervention, hardly any
traces can be found of preferential inclusion even of resource-poor men under this allocation
principle. Women are found to be explicitly excluded. In the large majority of irrigation in-
terventions planners assume that only men are agricultural decision makers and this has jus-
tified allocation of water and land rights only to men. This occurred even in the wetlands in
southwest Burkina Faso where rice cultivation is almost exclusively a female cropping sys-
tem, while men’s farming interests are in upland cultivation. For example, the project Opération
Riz assumed that men are main decision makers in rice cultivation or should become so (van
Koppen 1990). Many other cases are described in the next sections. Thus ‘being female’ has
become the exclusion criteria from legitimate water and land rights par excellence.

The concept of the farm household as a unity represented by the male head who de-
cides on all pooled family resources and output has been most instrumental in this biased image
of agricultural production relations and ‘household-based’ allocation of rights. By adopting
this model, agencies redefine social exclusion along gender lines, and generation lines as well,
as a so-called private and culturally embedded intra-household issue beyond their responsi-
bility. The persistency of this household concept in allocating water rights is also due to the
tendency of state bodies to vest water rights in groups rather than in individuals, such as ter-
tiary units, blocks (cf. Bolding, Mollinga, and Van Straaten 1995), or in whatever collectivity
(cf. Sengupta, forthcoming). One member, almost always a man, is considered to be the group’s
representative. Vesting water rights in group or household representatives rather than in indi-
viduals seems to simplify organization and administration for centralized water providers.

In all regions female-headed households are grossly underrepresented when men as as-
sumed household heads are taken as the norm. The position of these women in decision-mak-
ing bodies is often weak and in many situations they have to send male relatives as their rep-
resentatives (cf. Projet Sensibilisation 1993; Zwarteveen 1995; Lynch 1991).

Research Issues

It is hypothesized that poverty is alleviated and production is increased by allocating inde-
pendent rights to resource-poor women and men producers. More research on the conditions
under which this hypothesis is valid, or not, is needed, taking into account access to inputs,
markets, and other institutions. The necessity to abandon the unitary household concept to
understand production relations and to avoid women’s blunt exclusion from independent wa-
ter and land rights has been conclusively proven. Instead, allocation should be producer-based.
More realistic concepts of gendered production relations need to be developed, based upon
substantive empirical research into the intra-household organization of production and the intra-
household division of rights and obligations, for both irrigation and control over the output.
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More insight into current and potential technical and institutional solutions of water delivery
to multiple small plots has to be generated.

ALLOCATION OF LAND-CUM-WATER RIGHTS TO NEW LAND
RIGHTS HOLDERS

The Principle

Under the principle of allocation of land-cum-water rights, water rights are vested in the people
who obtain new land rights after expropriation of the command area. Given the large changes
steered by the agency, the feasibility to include resource-poor women and men in the new
property regimes is optimal.

Empirical Evidence

In reality the potential to establish equal access to water and land is hardly used. On the con-
trary, opposite impacts are reported. In India, both small farmers and women have lost their
multiple rights to land and other natural resources in large-scale irrigation schemes (Agarwal
1994). Worldwide, women smaltholders have been especially marginalized because planners
rigidly adopted the model of the unitary household as the basis for allocation. Dramatic loss
of land rights without compensation has affected women in matrilineally inherited rice lands
in West-Africa (Dey 1990; Carney 1988; van Koppen 1990) and the normally bilaterally in-
herited land in the Mahaweli Ganga Scheme in Sri Lanka (Kumar 1987, Schrijvers 1985). In
all these schemes land was almost exclusively reallocated to males as the head and only house-
hold member eligible. Similarly, among the farmers who entered settlement schemes or small-
scale irrigation schemes as new producers only male heads of households got land rights.
Original land use rights of women settlers were ignored, as in the Mwea scheme in Kenya
and the Office du Niger settlement scheme in Mali. In the latter, 11,842 male tenants and 68
female tenants were registered in 1995. Most of these 68 women are (ex-) government em-
ployees. Two have been registered because their husbands could not pay the water fees (Klaver
and van Koppen forthcoming). In about fifty small-scale rice schemes in central Burkina Faso,
less than one percent of the irrigated land is allocated to individual women (Projet
Sensibilisation 1993). However, in that same region up to 20 percent of the land in rain-fed
agriculture is farmed independently by women (Burkina Faso, Ministére de I’ Agriculture et
de I'Elevage 1989). It was only in one of these village schemes that women obtained 11 per-
cent of the plots. These women had former land rights and participated in construction. The
active support of the agency’s field workers explains this exception (Projet Sensibilisation
1993).

Women’s motivation to work on men’s fields in the new schemes where they do not
control the output is limited. So whenever alternative employment is available for women,
they are reported to withdraw their labor power once they have fulfilled their culturally de-
fined obligations on men’s fields (Carney 1988; Dey 1990; Jones 1986). Women even returned
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to their original villages from the Mwea scheme in Kenya (Hanger and Morris 1973). Evi-
dently, this has reduced scheme productivity.

Producer-based allocation of irrigable land to individual women, irrespective of their
marital status, is still very rare. Only where allocatable irrigated land is not scarce have women
obtained plots in their own names. It is also reported in female cropping systems (van Koppen
1990; Dey 1990) and sometimes in dual farming systems in Africa. Among the Wolof and
Soninke in the delta and upstream in Senegal both women and men obtained own irrigated
plots, but women’s plots are only half the size of men’s (Diemer 1990). As a reaction to the
criticism against exclusive allocation of land-cum-water rights to men, some mainstream agen-
cies started small-scale schemes targeted explicitly to women in countries like The Gambia
(Carney 1994), Senegal (Deuss 1994), Burkina Faso (van Koppen 1990), and Kenya (Povel
1990).

Joint land rights to husband and wife are allocated by the Swamp Reclamation Project
in Rawa Sragi in Sumatra, Indonesia. In the prevailing local land tenure system, women have
certain land rights, though weaker than men’s. Initially the project registered new land rights
exclusively in the names of the men, but changed them to joint rights later. Women welcomed
this change (Van Hussen, personal communication). However, joint land rights rather than
independent rights may still limit women’s say on land use choice and control over output
and on land division with divorce and inheritance (cf. Agarwal 1994).

In projects other than those in which land is expropriated and reallocated, land tenure
is likely to change in more gradual and spontaneous ways after the introduction of irrigation.
Irrigation agencies or land reform agencies can strengthen the land rights of the resource-
poor in several ways. Lower land ceilings for irrigated land in India, for example, would re-
lease land for distribution. This is at least to a certain extent used by the poor, although the
better-off still gain more, according to an example in Karnataka, India (Epstein 1973 in Cham-
bers 1994). On formerly barren land at the foot of the mountains in Tanzania, lowland schemes
are constructed. They attract increasing numbers of farmers. In these schemes the Traditional
Irrigation Improvement Program supports women’s groups in their negotiations with local
governments for land rights (TTP 1993).

Research Issues

It is hypothesized that infrastructure development accompanied by expropriation of the com-
mand area and reallocation of land-cum-water rights provides the best opportunity for agen-
cies to achieve unconditioned allocation of new irrigable land to the resource-poor and to
women, the same extent as of men. With better documentation of the few positive cases they
can serve as examples for new schemes in which this potential needs to be realized. In exist-
ing schemes the possibilities to redress the former skewed situation during rehabilitation,
scheme extension or management transfer need to be explored. Opportunities for the resource-
poor to gain access to irrigable land when changes are more gradual need to be identified
more systematically.
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ALLOCATION TO EXISTING LAND RIGHTS HOLDERS

The Prin‘ciple

Under the principle of allocation based on existing land rights, water rights are vested in land
rights holders in the command area while the irrigation agency does not interfere directly in
these land rights. This linking of water rights to land rights is sometimes unavoidable. For
example, in the case of the ‘PATA Project of Integrated Agricultural Development’ in Paki-
stan (PATA 1996), property rights to the newly installed small-scale irrigation pumps could
only be vested in the formal landowners. Here irrigated agriculture was new and tenants had
only started to settle in the region. Water rights can also be intrinsically linked to land rights
through the payment system, for example, if water fees are paid via land taxes. However, in
most other situations there is no need to link water rights to land rights, and allocation can be
based on participation in construction, or on de facto cropped land, whatever land rights the
water user has.

Land rights are often taken as the criterion to vest water rights in statutory law or cen-
tralized regulations and bylaws, as in parts of India or Pakistan (Byrnes 1992). The gap be-
tween formal, paper regulations and reality may be wide. The people concerned may even
ignore the existence of formal rules, as noted in Pakistan (cf. Byrnes 1992). Formal rules are
also reported to be ignored in factual decision making in the Tungabhadra Left Bank Irriga-
tion Scheme in India. Here tenants have a strong de facto say in water distribution although
they are not formally recognized (Mollinga, personal communication). However, in the longer
term, the formal rules will increasingly steer water allocation.

The critical issue under this allocation principle is that allocation of rights on the basis
of assets tends to exclude the asset-poor. This concerns both the type of land rights and the
relation between the quantity of water one is entitled to and the size of the land.

Empirical Evidence

With regard to the type of land rights that are the condition to obtain water rights, exclusion
of the resource-poor takes place if only formal, registered, and longer-term ownership rights
are recognized. This excludes those whose land rights are temporary, informal, and unregis-
tered. These are typically resource-poor tenants and sharecroppers. Women’s land use rights
in their husbands’ clans, or their inherited rights or the rights they obtained otherwise, also
easily remain unrecognized (Agarwal 1994; Deere and Léon 1997). For landowners, registra-
tion requirements may still entail another bias against the resource-poor, especially women
(Agarwal 1994).

This exclusion is disadvantageous for farmers with temporary land rights because they
could benefit from longer-term water rights by exchanging or selling the water rights, until
they need the water again for their own production once they inherit land, buy it, or share-
crop it in. Such evidence of allocation of water rights to landless people comes from tradi-
tional systems in Portugal (Van den Dries, Hoogendam, and Portela 1996). In some villages
near Chandigarh in Haryana, India, the Sukhomajri Project intervened. Here the equity prin-
ciple also allowed landless families to get equal access to small surface reservoirs. They gained
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by sharecropping land and using their own water, or selling their water or otherwise trading
or giving it for goodwill or other benefits (Malhotra 1982 in Chambers 1994). Investments
by landless people to secure water rights for future land acquisition are also reported in Ec-
uador (Krol 1994). The Small Scale Irrigation Program Dodoma in Tanzania also encouraged
equal allocation of water rights in quantities sufficient for one acre, to both men and women,
regardless of ownership of land. Now landless women and men hire land for irrigated agri-
culture from landowners (SNV Tanzania 1996). Last, in Mexico, users of a local scheme with
limited land resisted successfully the new statutory law in 1966 that linked water rights to
land rights. By the proposed extension of right-holdership to large landowners, these water
users would not only lose their opportunities to exchange or sell water which they themselves
had in surplus, but also the power to enforce advantageous sharecrop arrangements with these
large landowners, because the tenant provides the water (Nederlof and Van Wayjen 1996).
Thus, having longer-term water rights not only provides an income as such, but it also strength-
ens access to land. The latter, however, may also invoke tenant eviction. The case of inverse
tenancy, on the other hand, needs more study. Here disconnecting water and land rights may
lead to accumulated control over water among large farmers and further induce inverse ten-
ancy and the selling of land by the resource-poor.

The second bias against the resource-poor concerns the relationship between the water
quantity to which one is entitled and land size. Access to a relatively large quantity of water
in relation to land size can be used for more intensive cropping, as many resource-poor farm-
ers are reported to be doing. It gives more assurance against water scarcity and helps to avoid
such things as night irrigation (Ambler 1990). Water scarcity is likely to occur when the few
large landowners consume all the water they are entitled to under proportional allocation. In
India, the principle of proportional allocation has been challenged since the eighties and a
water rights reform is proposed. This implies that quantities allocated to larger farmers would
be relatively smaller and bound to a maximum quantity sufficient for, say, five acres (2 ha) as
reported for the West Banas Project in Rajasthan (Chambers 1994). Such implementation of
equal or progressive allocation rather than proportional or even disproportional allocation
(Chambers, Saxena, and Shah 1989) is still rare. The complications in the enforcement of ceil-
ings are well known for land reform. In Bolivia, an NGO also tried to introduce ceilings to
the quantities of water per farmer to prevent a few larger farmers from accumulating water
rights. However, these farmers circumvented the measure at least to a certain extent by put-
ting rights nominally in the names of family members (Prins 1996).

Research Issues

It is hypothesized that poverty is alleviated by linking water titles and upper limits to the
quantity of water given to an individual land user, whatever precise land rights he or she has.
More research is required to assess the advantages and the feasibility of disconnecting land
and water rights under different forms of irrigation, payment systems, and tenancy.
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ALLOCATION TO PARTICIPANTS IN CONSTRUCTION

The Principle

Under the principle of allocation to participants in the construction of infrastructure, the in-
vestments in the infrastructure are the basis for rights to the water conveyed by that infra-
structure. Investments in labor or cash are linked to rights. Either one carries out work him-
self or herself or a laborer works in the name of someone else who is the rights holder. Dur-
ing the use phase these rights are confirmed by participation in maintenance and fee payment.
Such water rights remain, in principle, independent from land rights. This way of vesting water
rights has been practiced throughout history in local schemes in the Andean regions, Africa,
and Asia (cf. Coward 1986). According to the very limited evidence available, this regulation
is equally open to women in countries like Ecuador with bilateral inheritance of water rights
to both sons and daughters (Krol 1994; Noordholland de Jong, personal communication), and
Bolivia (Prins 1996). In the mountainous areas in Tanzania, however, women are hardly al-
lowed to vest water rights in this way (Kitunga 1989).

The same principle of linking rights to investment is applied by irrigation agencies that
delegate part of the investments in labor or cash to the farmers, either as the only principle or
in combination with other allocation principles. Other agencies delegate construction work to
farmers and compensate both in cash or kind and in future water rights. In projects accompa-
nied by expropriation and reallocation of the command area, participation in construction gives
land-cum-water rights instead of water rights only. By arranging users’ investments and com-
pensating these with water rights, the purpose of minimizing public expenditures is served at
the same time. In a third form, agencies compensate laborers for construction work merely in
cash or kind.

Empirical Evidence

External irrigation agencies are found to exclude women from establishing water rights through
participation in construction work, even in regions where women used to obtain independent
rights in this way in prevailing local law. The following cases report women’s triple exclu-
sion. Agencies either forbid women to participate in construction work, or do not link women’s
work to rights as they do for men. The latter occurs by not counting women’s work, or by
counting it in their husbands’ names, or by counting it in their own names but ignoring this
as a basis to vest rights.

Women’s exclusion from participation in construction work is fostered by middle-class
stereotypes of women's inability to carry out construction work properly or the low status for
women attached to construction work. These stereotypes are widespread and may even be
adhered to in official government policy as in the Philippines (Illo et al. 1988). Local govern-
ments may also have them. For example, the village government in Malolo, Tanzania, sud-
denly decided to prohibit women to continue maintaining the canals as they used to do. Now
women state that they can hardly protest anymore when they do not get their water turn (Van
der Grift 1991).

Agency-steered limitations on women’s participation in construction work also weak-
ened women’s former water rights in the Laka-Laka small-scale irrigation scheme in Bolivia.
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In this region independent land and water rights for women are socially accepted tradition-
ally. Moreover, male out-migration has substantially increased. When people were mobilized
for the construction of a new irrigation reservoir, women came in large numbers. The Direc-
tion of the new water user association, which was just created under the instigation of the
project team and with the strong voice of this team in it, feared that too many people would
claim water rights. They therefore decided that women with capable male relatives who could
do construction work or who could finance paid laborers from off-farm employment, as well
as youngsters under sixteen, would be excluded from construction work. The women protested
in vain (Prins 1996).

Exclusion also took place in small-scale schemes of the Projet Sensibilisation et For-
mation des Paysans autour des Barrages in Burkina Faso. Here land-cum-water rights could
be obtained by construction work. Women were often not informed about this possibility, in
the first place, or their labor contributions were counted in the name of their husbands. Or, as
the author observed in 1989 in Gaskaye, women’s individual labor contributions were regis-
tered, but then the project suddenly decided not to apply the rule to women and allocated
only half the land they were entitled to.

The biased linking of women’s investments to benefits-compared to men was also no-
ticed in the Bauhara Scheme in Nepal. Women contributed 70 percent of the construction work.
However, initially women were absent from the decision-making bodies like the Construc-
tion Committee and Water User Committee. Only after some months did the male members
start to stimulate women to increase their informal involvement in the management for
smoother operation of the scheme (Bruins and Heijmans 1993).

Lastly, it is common that agencies adopt a much narrower definition of labor contribu-
tions than is done by local women, and often by local men too. In these local definitions la-
bor almost always includes the provision of food and drink and child care on the construction
site, for example in Nepal (Pradhan 1989), Tanzania (SNV 1996), and in regions in Peru (Lynch
1991). )

As a result of the growing criticism against these practices, some recent projects adopt-
ing this principle have been better adapted to local reality. Construction projects in Latin
America have started to incorporate prevailing local allocation principles. In the Licto Project
in Ecuador about 80 percent of all construction activities are carried out by women in work-
ing groups (mingas). These activities have been registered and new water certificates will be
in the names of the investors, mainly women. Pregnant women also obtain water rights, but
they are granted dispensation from carrying out construction work (Noordholland de Jong,
personal communication).

There are very few projects that include women in construction work and vest water
rights in them where such a principle does not prevail in local law. As mentioned, such ex-
clusion used to prevail locally in the mountainous regions in Tanzania where land pressure is
high. Recently, the Traditional Irrigation Improvement Program introduced women’s inclu-
sion in construction there. It is expected, but this has to be validated in the future, that as a
result of this participation women will be able to cultivate their own plots and intermixed crops
more effectively. Intensive legal training on women’s existing land rights is already given (Van
der Grift 1995). Moreover, women’s intra-household bargaining position on the use of crops
cultivated on men’s irrigated fields but with substantive labor input from women, is likely to
improve too, especially in de facto female-headed households (Mallya et al. 1996).



123

An issue that remains unclear in the literature concerns the so-called ‘*household repre-
sentation’ in construction and maintenance duties on the one hand, and in decision making
on the fruits obtained, on the other. If each household is reported to be obliged to send one
member to fulfill the duties, this suggests that water rights are vested in households in the
sense that women can exert claims on the water on the basis of investments by their male
relatives, and vice versa. Remarkably, this is not referred to as ‘joint title.’ The study of the
Aslong Irrigation Scheme in the Philippines by Illo et al. (1988) is one of the few studies that
analyzes its meaning in-depth. In this scheme the National Irrigation Administration had im-
posed the one-member-per-household criterion and had stipulated that this representative should
be male. Although men accepted to do the construction work, several male farmers’ associa-
tions tried to convince the irrigation community organizers of the National Irrigation Admin-
istration that their wives should also become members of the irrigators’ associations, or at
least represent them there as proxies (Illo et al. 1988). Household representation by one member
is also reported where women do most of the construction work. In Nepal, women claimed
this would enable their husbands to work elsewhere in paid jobs. It is not clear what rights, if
any, women get in this way (Vos 1994).

In all the case studies cited above labor was compensated by water rights. Often, con-
struction labor under public irrigation is fully paid by the agencies, and water rights are allo-
cated in other ways. In principle, this form of employment is also open to the landless. How-
ever, both women smallholders and landless women are largely excluded from this paid em-
ployment, or wages for women are substantially lower than for men. In countries like
Bangladesh this is changing now for landless women. These experiences also confirm that
women perform as well as men in construction work (Duyne 1994; Jordans 1991). It is an
unexplored issue whether smallholders who carry out paid construction work also exert claims
on water and land on this basis, without the agency being aware. If so, this would be another
reason to include women smallholders in paid construction work.

Recently, a combination of paid employment which also entitled participants to mem-
bership in the water user association was experimented with by the pilot project of tertiary
unit development in the Tangerang Region in Indonesia through the Cidurian Upgrading and
Water Management Project. Since 1992, both men and women have been invited for construc-
tion activities and later water user associations. Women responded positively (Van Dok, Putri,
and Zulaicha 1993).

Investments in construction are mainly made in the form of labor, but contributions in
cash are also common in construction, maintenance, or water payment. With increasing
privatization these cash contributions will become more important. In most cases, irrigated
agriculture is profitable and cash contributions are generated by increased production. There-
fore, this does not exclude the resource-poor, unless prefinancing is required.

Research Issues

It is hypothesized that the principle that investors should benefit from the fruits of their in-
vestment, substantially supports the resource-poor in obtaining and realizing water and land
rights, provided the link between investments and rights is guaranteed. The opportunity to
invest in construction work should explicitly be opened up to women too, whether this is al-
ready current in local law, or not. Their willingness to carry out this work and their perfor-
mance should be assessed empirically. Definitions of contributions should include all labor
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provided. Intervention procedures to that end need to be developed, studied, and tested. More
insight is needed at intra-household level in the links between investments, vested water rights,
and intra-household negotiation on the benefits from these rights. This will clarify the gender
and age dimensions of so-called household representation in the fulfillment of obligations. If
cash payment is required, appropriate payment arrangements and loan provisions should be
designed for the resource-poor.

INCLUSIVE PLANNING PROCEDURES

Planning Procedures

The inclusion and exclusion of the resource-poor as legitimate water rights holders in public
irrigation according to five allocation principles have been discussed in the foregoing sec-
tions. This section complements these insights from the dynamic perspective of the process
of negotiations in the specific projects. Negotiations on allocation criteria, their implementa-
tion, and the possibilities to enforce the rights one has obtained, depend on project planning
procedures. These procedures, first, influence the composition of the forum of decision mak-
ers and, second, structure the timing of decision making during the subsequent plan formula-
tion, plan realization, and reaping of the benefits from the investment. This happens whether
the procedures are weli-formulated and transparent, or not. Forum composition and timing
are especially considered more in-depth below.

In any intervention process, specific people at local level organize and invest their time
and other resources to become informed, to discuss, contest, endorse, or change project plans,
and to arrange the works needed for implementation. Often, these same people have a strong
stake in the local organization for water distribution during the subsequent use phase. This
more or less structured communication network at the interface of agency and potential wa-
ter users for major endorsement of project’s plans and decision making at local level is called
a ‘forum’ here. Basically, recognition as rights holder starts with the inclusion in the local
fora of decision makers on project matters between the project and local people. Inclusion of
the resource-poor as rights holders implies their effective inclusion in this forum.

Agencies strongly influence the composition of this forum by contacting and organiz-
ing some local people and not others. Depending upon a project’s structuring of this network
in a given social context, fora can vary from small groups of male political elite that decide
in untransparent and authoritarian ways, to democratic bodies with effective representation
of priority target groups.

Inclusion of the resource-poor should start from the very first contacts between the
project and local people. The importance of early inclusion follows from the logic of collec-
tive investments, which is that claims on the fruits of investments are negotiated before the
investments are made. This is most evident if allocation of water rights is based on participa-
tion in construction work. Definitions of allocation criteria and procedures for implementa-
tion need to be clear before construction starts. The importance of the design phase is also
clear if the infrastructure is designed in a participatory way (cf. Vermillion 1990). Local par-
ticipants establish their own future water claims in the ‘hardened’ form by influencing the
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site selection, layout, and water distribution devices of the infrastructure. However, the si-
multaneous establishment of future claims simply by participating in a process of investments
may be even harder. Obviously, the arrangements of expropriation and compensation of re-
source ri ghts require an early inventory of existing rights and further arrangements for imple-
mentation.

The need for early inclusion of the resource-poor also follows from another logic of
collective investments. This is that the investors tend to exclude others more and more when
their own investments are accumulating, unless political or social favors can be negotiated in
return. The scarcer water and irrigated land are, and the more precious the fruits of invest-
ment in irrigation infrastructure, the stronger the tendency to exclude others. The vaguer the
agency itself is on the precise allocation of water rights among the users and the stronger its
announcement of the withdrawal of most of its staff after construction, the stronger the local
fora will act on their own. The agency may not even be aware of this.

The implication of the above is that democratic local fora and sound planning proce-
dures are especially important for poverty alleviation. If water rights of the resource-poor are
not transparently and explicitly on the agenda of local fora in the design phase before the
investments, it is too late: the resource-poor have no other means to claim access to water
later.

Empirical Evidence

The importance of early inclusion of the resource-poor in fora is confirmed by past experi-
ences. Exclusion of the resource-poor was due to project field staff who contacted exclusively
the male elite and used them for a minimal acceptance of the project construction plans, for
quick expropriation, and for paid or unpaid labor mobilization. In the Jahally Pacharr project
in The Gambia, for example, the male elite was persuaded to sign the lease of the land to the
state and free it for construction activities. At that moment many women with land rights were
not even informed about the project nor about the fact that expropriation of those rights had
already been endorsed by this elite. Later, land allocation committees were dominated by the
same elite. Although an objective of the project was to respect women’s land rights, the plots,
designed by the engineers as ‘household plots’ (sic), were only allocated to men until they
were satisfied (Verkruysse 1991).

The expropriation of women’s rice land in the first two schemes of the already men-
tioned project Opération Riz in southwest Burkina Faso, where rice cultivation is a female
cropping system, was implemented as follows. During the design and construction phases the
agency and the male elite raised false expectations among the women who formerly owned
the rice lands, but they kept final decision making on allocation in suspense. Just before fi-
nalizing construction works the agency proposed to allocate land-cum-water rights to men, in
a small forum of male elite and male paid-construction workers. These men accepted the pro-
posal (van Koppen, forthcoming).

In both the Jahally Pacharr project and Opération Riz, and in other construction projects
as well, the projects primarily aim at quick implementation of their construction plans. In-
deed, funds have already been allocated on the basis of tight construction schedules. It is eas-
ily assumed that allocation issues can be postponed until the so-called ‘technical’ construc-
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tion phase is almost over. At handover, allocation arrangements are also easily left to ‘the
village,” which, in reality, is just this forum.

On the other hand, if agencies include the resource-poor in a democratic forum at the
start of a planning process, it does not necessarily require much time; it enables further plan-
ning and saves really time-consuming misunderstandings and conflicts later. Three cases given
below illustrate such inclusive planning. It is noted that in all these cases representation is
producer-based and not household-based.

The actual planning procedures of the project Opération Riz in Burkina Faso are one
example. These new procedures crystallized in later schemes bottom-up by the initiatives of
field staff, male elite, and women rice cultivators. Nowadays, in each new scheme the project
starts to organize extensive meetings to inform all producers in rice valleys that are planned
to be improved, about the project’s plans and expropriation and allocation procedures. Then a
detailed inventory of existing producers and their land rights is made in the field and cross-
checked with the male and female local land chiefs. Improved plots are first allocated to the
producers with former land rights. If the project has designed more plots, any farmer can submit
a demand. Among the new candidates male cultivators are still a minority, unless in places
where soil fertility in the uplands where men grow their crops, has strongly declined (van
Koppen, forthcoming).

The eighteen-step Scheme Development Process of the governmental ‘PATA Project of
Integrated Agricultural Development’ which installs groundwater pumps in Pakistan, is a sec-
ond example. PATA rejects requests for assistance, unless three conditions are met: the group
consists predominantly of smallholders; men accept women’s inclusion during the whole pro-
cess; and there is no political interference. Men are reported to accept women’s inclusion in
the process, women’s suggestions on domestic water uses, women receiving agricultural train-
ing, and even women’s visits to other schemes, provided an elder man accompanies them.
This approach is compatible with the strong cultural norm that women should not talk to strange
men (PATA 1996; Zigterman 1996). )

Another way to create an equitable forum which reflects production relations, was de-
veloped by the Provincial Irrigation Unit, Nyanza Province in Kenya. In this region, women
contribute over 60 percent of all hours spent in rice farming, including irrigation, and man-
age 64 percent of all plots (Hulsebosch and van Koppen 1993). A minimum of 50 percent
attendance by women at the preparatory meeting of new water user organizations is required.
Parallel to this, women are organized in women-only groups and trained to articulate their
interests and to participate effectively in meetings that were formerly dominated by men.
Women'’s attendance in the preparatory meetings and committees improved. Furthermore, their
knowledge of project matters increased, as well as their relative participation of women in
project activities. Performance of women leaders is similar to that of male colleagues
(Hulsebosch and Ombarra 1995). The Small-Scale Irrigation Program Dodoma in Tanzania
also starts activities only if the target composition of 50 percent women and 50 percent men
is reached (SNV Tanzania 1996).

Research Issues

It is hypothesized that inclusive planning procedures which allow resource-poor women and
men to plan investments, establish expropriation arrangements, and define title criteria are
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pivotal for their improved access to water. More knowledge on inclusive planning procedures
and democratic fora will contribute to agencies’ expertise on time-saving structuring of local
decision makmg in which the investments of the resource-poor optimally lead to their rights
to the water. Indicators for such early inclusion of the resource-poor in local fora need to be
developed.

ACCESS TO WATER BY THE RESOURCE-POOR IN PRIVATE
IRRIGATION

In small-scale private irrigation the owners of infrastructure are automatically entitled to the
water, so ownership of equipment is the primary condition for the resource-poor to have ac-
cess to water. Such ownership is mainly steered by the availability of technology and energy
sources that fit the specific needs and potentials of the resource-poor (cf. Chambers, Saxena,
and Shah 1989; Shah 1993; Kahnert and Levine 1993; van Koppen and Mahmud 1996). Cur-
rent technology for private ownership tends to be biased towards the scale, cropping pattern,
and financial means of larger farmers. Under state-supported development and distribution of
equipment these larger farmers have better access to the government too. In regions of water
scarcity the equipment is more expensive and, hence, ownership of equipment is increasingly
skewed. It is noted that water scarcity itself can be the result of disproportional water ab-
straction by these better-off owners of equipment. For example, owners of deep tube wells
may lower groundwater tables to a level at which the lower level technology of the resource-
poor, like hand pumps, becomes ineffective. Most legal restrictions on technology use, such
as siting or licensing, are not effective yet, or exclude the later entrants, who are often the
less well-off. In this situation, external agencies can decrease this intrinsic bias of private ir-
rigation against.the resource-poor, especially via the technology. The main conditions of such
external support for poverty alleviation are the following (cf. Mandal and Parker 1995; van
Koppen and Mahmud 1996):

. The equipment should fit the crops and scale of farming systems of resource-poor
men and women. Mobile equipment such as low-discharge pumps to be used with
cheap wells, and use of bamboo pipes bring mechanized equipment within the
reach of tenants and sharecroppers.

d Distribution channels of pumps and spare parts should reach the resource-poor,
especially women. Distribution via NGOs and the private market is performed
better than through government agencies, at least in Bangladesh.

i Last but not least, equipment should be low-cost. As financial investments often
remain substantial, middle- and long-term loan facilities are crucial. The loan con-
ditions should assure the resource-poor against the risks involved.

Private owners of infrastructure dispose of the water as they want and they may sell
excess water. This is yet another way to get access to water: as water buyers in private water
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markets. Such markets have developed in Bangladesh, India, and Pakistan. The water inter-
ests of the pump owners themselves generally prevail (cf. Strosser and Meinzen-Dick 1994).
Increasing competition in the offer of water, however, often leads to low water prices and
adequate service. This is in the interest of all water buyers, but especially of small and mar-
ginal farmers who cannot afford their own equipment (Shah 1993).

This commercial demand for water under private irrigation also makes direct access to
irrigation water attractive for landless people who have no fields of their own to use it on.
They can sell it and generate an income in this way. In Bangladesh, where groundwater is
readily available, there are reports of some successful experiences of such NGO-supported
male (Wood et al. 1990) and female water selling groups (van Koppen and Mahmud 1996).

In these NGO programs in Bangladesh, representation of the household by one mem-
ber, but now the woman, is increasing rapidly. Women mediate credits and other services to
their husbands especially if the credits are used for the productive units of their male rela-
tives such as dry-season irrigated rice cultivation. This role of mediator may slightly increase
women’s status. But if the NGO’s aim is that women themselves become owners and manag-
ers of private irrigation equipment, this can only be realized if the whole package of credits,
irrigation training, and organizational support is directed explicitly at women as individual
producers or entrepreneurs, in other words, when allocation is individual- and producer-based
rather than household-based. Women who are heads of households benefit under both condi-
tions (van Koppen and Mahmud 1996).

CONCLUSIONS

The evidence reviewed in this paper suggests the overall working hypothesis that rural pov-
erty is alleviated by:

. explicit targeting at the resource-poor as individuals, not as households

. protecting them against expropriation without compensation, and aiming at more
equality in resource rights

N improving their access to inputs, markets, and other institutions

N linking water rights to the land user and strengthening the rights to irrigated land
of the resource-poor

. linking water rights to investments, and, in the case of private irrigation, provid-
ing appropriate equipment and financing facilities

d including the resource-poor in planning procedures from the start
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Further needs for research and action can be summarized as follows:

. The impact sought by agencies, poverty alleviation, needs to be explicit and
operationalized, for example through performance indicators.

i The assumed positive effect of improved access to water and land on smallholders’

incomes, food security, and other factors of well-being need to be verified em-
pirically.

i Best practices, in which projects realize their potential contribution to poverty al-
leviation, need to be studied in-depth and compared.

. Insight into the consequences of project actions requires at least the systematic
montitoring of:

. gender, class, and ethnic characteristics of beneficiaries,
. their access to irrigated land, and

. the level of water service provided to them.

. Systematic research is needed on gender- and class-differentiated production re-
lations in irrigated agriculture and irrigation management worldwide and on the
conditions under which the resource-poor are either more or less productive than
other social categories.

o Insights into processes that include or exclude the resource-poor as legitimate rights
holders need to be complemented by insights into the different contents of the
rights and their possibilities to realize the rights. The pluralistic legal-normative
perspectives (Von Benda-Beckmann 1991) of the different actors need to be taken
into*account. Further, systematic study of intra-household negotiations on obliga-
tions and rights, and of transfer of rights, such as inheritance practices, is urgently
required.

Irrigation agencies have an important contribution to make to poverty alleviation, but
mainstream irrigation intervention agencies, policy, and research have not used their opportu-
nities yet. The socio-political space to realize this potential will only decrease with growing
water scarcity in the near future. Therefore, opportunities that continue to be missed, are likely
to be missed forever.
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