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INTRODUCTION

Since the dawn of civilization, Egyptian farmers have been handling irrigation and
crop production, and have gained a proven capacity to develop indigenous innova-
tions and to adapt their production system to different external conditions. But their
indigenous knowledge has barely been recognized and it was not used by the mod-
ern state to develop dn adapted package of new techniques and practices which re-
sponds to recent improvements of the hydraulic infrastructure. Many technicians and
bureaucrats in state and development organizations still consider farmers to be re-
luctant to accept the role attributed to them by planners and state organizations.
Consequently, these organizations are desperately trying to convince farmers of the
benefits to be derived from adopting research and technology driven innovations.
Encrmous amounts of donor and national funds are spent on this effort of "technol-
ogy transfer”.

According to this conventional understanding, the main objective of agricultural re-
search is the development of modemn technology for farming. The transfer of tech-
nology to farmers is held to be the major task of extension services (Kohnert and
Weber, 1991). Thus, research and extension are considered to be linked but are,
nevertheless, independent sectors: the former concentrates on the elaboration of

‘techniques for maximizing crop yields as well as on the adaptation of technology to

farmer conditions through on-farm research, the latter is in charge for convincing
farmers to adopt new techniques and practices.

To make this transfer process more efficient, the huge but poorly qualified extension
apparatus of the Egyptian Ministry of Agriculture and L.and Reclamation (MALR) has
been by-passed by better qualified scientists and engineers: On one side, scientists
from agricultural research stations have been mandated to extend their work from
these stations into the farmers fields through on-farm trial and demonstration plots.
On the other side, technical and institutional matters of irrigation have been withheld
from the agricultural extension apparatus, and instead have been confined to a par-
allel Irrigation Advisory Service (IAS) of the Ministry of Water Resources and lrriga-
tion (MWRI).

EGYPT'S WATER SITUATION

Despite its limited and nearly fully developed water resources, Egypt's population
and the amount of agricultural products required to feed this population are con-
stantly increasing. It is for this reason that huge land reclamation programmes in de-
sert areas are being implemented, which also need an increasing share of available
water from the river Nile. At the same time, the tremendous population increase
makes it hecessary to allocate more and more of the Nile water to urban and indus-
trial use.

With the consequent and inevitable decline of water avaitable for agriculture it is ob-
vious that there is a need to shift the emphasis from the former paradigm of solving
water problems by mobilizing additional fresh water resources which are nearly fully
developed, to an active water demand management system (Weber 2004, see also



Farugi et al. 2001) and for introducing a more efficient water management in agricul-
ture. This holds true especially in the traditional smallholder irrigated agriculture in
the Old Lands (alluvial banks of the Nile river and the Delta) which consumes most
of the available water resources. This effort being made by the Egyptian Govern-
ment is supported by external donors, like the World Bank and the German Bank for
Reconstruction (KfW), as well as by small projects providing technical assistance,
like for example the Dutch-funded Water Boards Project or the advisory project Wa-
ter Management in Egyptian Agriculture executed by the Deutsche Gesellschatt flr
Technische Zusammenarbeit (GTZ) GmbH on behalf of the German Government.

IMPROVING THE IRRIGATION SYSTEM

A national Irrigation Improvement Project (lIP) in the Old Lands has been created in
order to modernize the traditional irrigation system. This shall be achieved through
technical and social innovations:

o At tertiary level, the low-level mesqgas are being redesigned and replaced by low-
pressurized buried pipelines equipped with alfalfa valves at each farm channel
("marwa”} outlet. The former multiple individual pumps are being replaced by
one single pumping unit at the head of each mesqa. Mesqas and pump units are
to be owned, operated and maintained by “Water Users Associations (WUA)". In
this process, farmers have to abandon their privately owned pumps and totally
depend on one communal source for abstracting water.

e At secondary (branch) canal level, new hydraulic structures {(down stream level
operated gates combined with modular discharge control gates) are being built
to introduce a continuous flow delivery to branch canals. Branch canal based
"Water User Associations (BCWUA)" are being created and they shall be in-
vested with responsibilities for operation and maintenance within their command
area.

Changing from rotational water distribution as the only tool for limiting the agricul-
tural water demand to a continuous flow system with volumetric discharge control
and the possibility of volumetric limitation of supply, needs a fundamentat change in
atlitudes and skills of both the farmers and the governmental support staff in order to
benefit from advanced water management practices and irrigation technology. That
is why research and extension will play a crucial role in furthering the development
of the Egyptian irrigation system.

In addition to technical innovations, the agricultural and water research system in
Egypt is working on identifying a bundle of innovations, which it is hoped will con-
tribute to improving the way farmers use water. The most important and, currently,
the most successful of these innovations has been the introduction of a short-cycle
rice variely. The introduction of the laser-supported precision leveling technology
and the use of long furrows, which can be advantageously combined with gated
pipes has proven most effective in saving irrigation water, but, for economic reasons
and because there are too few leveling units available, it did not find a broad appli-
cation. Pressurized drip and sprinkler irrigation systems have, so far, been restricted

to the New Lands with sandy desert soils, and to only minor areas with specnflc con_"_. SRR

ditions in the Old Lands.

In areas where infrastructure improvements have been completed by the aforemen-
tioned {IP in the Old Lands, new research topics are arising: by using larger pumps
at the head of tertiary canals, the stream sizes are big enough to allow for opting to
subdivide the stream.to accommodate more than one farm turn-out at a time. The
optimum would be different for the many combinations of variables. Therefore, re-
search stations must restrict their work to precisely defined hydraulic and technical
conditions. However, the social variables, such as farmers' preferences, their jabour,
time constraints, skills and financial possibilities are impossible to be taken as re-
search variables, whether it is executed on-station or on-farm. The individual opti-
mum can only be determined by the water users themselves.

Another important change in the agricultural water management that is actually be-
ing introduced by the IIP is the continuous flow and the on-demand water availability
in the secondary canals. This new regime enhances the possibility of farmers realiz-
ing better crop specific irrigation schedules. Research parameters need to be de-
termined for such conditions and then need to be communicated to the farmers who
are used to a rotational water supply. The rotation system actually practiced does
not allow farmers to fine-tune their irrigation schedule to crop water requirements,
but obliges them to schedule irrigation applications considering the rotational water
availability first. Since in Egypt the prior appropriation principle is the generally ac-
cepted rule, over-irrigation at the heads of branch canals, and water shortages at
the tail-ends can be observed (Hartfeld and Shalaby, 2004). The problems arising
from the change of the rotational water distribution to continuous flow in secondary
canals must therefore be made one of the priority subjects to be taken up by the
Egyptian research and extension system.

In Egypt, agricultural research and extension are naturally focusing on irrigated crop
production, since there is virtually no rain-fed farming. Agricultural research is con-
fined to the Agricultural Research Centre (ARC) of the MALR with research insti-
tutes, laboratories and regional stations spread all over the country. Water related
issues are handled by the corresponding Water Research Centre (WRC) of the
MWRI. Accordingly, extension services are split between these two ministries: agri-
cultural extension is the task of the Extension Sector of the MALR, and issues re-
lated to water distribution and the organization of water users are handled by a par-
allel extension structure, the lrrigation Advisory Service of the MWRL.

Three problems arise from this institutional setting:

o firstly the division of labour between the research institutions and the extension
services, and

e secondly the lack of cooperation and coordination between the agricultural and
water research institutions themselves, as well as

» thirdly the lack of cooperation and coordination between the agricultural and wa-
ter extension services themselves.

Since these institutional problems are apparent to all political analysts and develop-
ment planners, they are tackled by projects through aiming at an institutional reform.



One somewhat less apparent problem that is generally overlooked is the neglect of
the farmers' indigenous capacity to seek solutions to their problems arising from ex-
ternal change and to develop indigenous innovations (Kortenhorst, 1985). Especially
Egyptian farmers have been successfully handling irrigation and crop production,
and surviving frequent bouts of, often century-long, oppression. Even aiter the end
of pharaonic and colonial rule, their indigenous knowledge has barely been recog-
nized and it is widely left un-used by the modem state to develop adapted innova-
tions which respond fo the recent changes in the irrigation system.

CRITICAL ANALYSIS OF THE CONVENTIONAL DIVISION OF LABOUR
BETWEEN AGRICULTURAL RESEARCH AND EXTENSION

Until the 1980's, agriculturai research stations in Egypt, as well as in many other
countries (usually with a socialist past) saw their main duty as promoting the mod-
ernization of irrigation and cultivation practices used by “backward” farmers. It was
believed that this could be achieved by putting together technology packages which
were then broken down into extension messages. However, it was later recognized
that many of the developed technologies were only suitable for large state farms and
a small number of larger private farms.

In order to exploit the production potential of the majority of small farmers, it was
necessary to take into account the prevailing diversity of production and household
systems. On-farm research and demonstration approaches were then implemented
by researchers. One example is the on-farm demonstration programme in Egypt,
which was run by researchers from the "Sail and Water Research Institute” (Abd El-
Hafez 2003). This programme aimed at convincing farmers to adopt improved on-
farm water management and agronomic practices through establishing field trials
and demonstration plots. These were run by the researchers themselves. The ex-
“tension structures were by-passed and only used as organizational support, but not
considered efficient or worthy enough to being trained and given responsibility for
implementing this kind of activities. o

Such approaches were meant to offer a framework for developing viable technigues,
adapted to meet the objectives of farmers as well as the demand of governments for
increasing the agricultural production. Various instruments were used fo promote
and to speed up the "technology transfer” process (El-Sairafy and Ghazi, undated).
Instruments used most frequently were the provision of overt or hidden subsidies,
exhortation, and even the establishment of "technical committees” which were es-
tablished to consider farmers' problems, or what scientists considered were such.

Despite the effort of researchers to get closer to the grass-roots, decisions on meth-
odology, approach, design, and more often than not objectives, even within the
realm of on-farm demonstration, remained in the hands of scientists who were held
to be uniquely qualified to preside over these issues. As a result of the pressure that
arose from the apparent lack of success, these circles were sometimes enlarged
through social scientists, who were hitherto suspected by their agronomic and engi-
neering colleagues of not being qualified to participate in research and technology
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transfer. Despite the association of social scientists, the knowledge gained by farm-
ers through centuries of indigenous research has been left unexploited.

it is now clear that the main bottleneck for growth in smallholder productivity is not
the fransfer process, whether it is in the hands of researchers or of extension work-
ers, but the lack of viable innovations themselves. Innovations are only viable, if they
fit within the very narrow constraints of resource-poor and subsistence farmers. it is
virtually impossible for any outsider, whether or not they are researchers, to develop
the multitude of individual solutions to the problems of all farmers. Individual solu-
tions are always the result of indigenous (farmer) experimentation undertaken on a
trial and error basis. Nevertheless, the mainstream of current thinking still holds that
"scientific” research has to be given priority over "non-scientific" farmers’ experimen-
tation, This distinction, however, is unjustified both from a methodological point of
view and from that of a problem criented development policy.

The most important criteria of science, namely the relevance of the problem and (in-
ter-subjective) falsification, simply apply to different degrees to each of the two inno-
vation approaches. Agricultural research under controlied conditions as any scien-
tific research is generally well documented and liable to falsification, but regrettably,
it has often proved to be irrelevant for resource-poor and small-scale farmers. As-
sisted experimentation by the farmers themselves is highly geared towards solving
their specific problems, but it is often not replicable, i.e. it is impossible to repeat
every step in the experiment. Rather, this kind of research follows a pattern of trial
and error, and is rarely planned in advance and in detail. Its resulis, however, are
generally subject to outside control, and are also accessible to other farmers.

Developing an adequate methodology to make farmers themselves identify highly
differentiated and viable practices {“innovations”) as an answer to new conditions
created by the recent improvements of the hydraulic system in Egypt is a pre-
condition to improving the water use of small-scale farmers in the Old Lands. it is
therefore proposed to concentrate part of the technical assistance to Egypt' on sup-
porting participatory methods of developing such practices by farmers and with
farmers. This, at the same time, would help to overcome the obsolete but conven-
tional division between the state organizations involved in research and extension
and lead to better inter-organizational liaison, co-ordination and communication.

THE NEW DIVISION OF LABOUR BETWEEN AGRICULTURAL |
RESEARCH AND EXTENSION

The suitability of any approach to research and extension depends:
+ Firstly on the significance of the problems to which solutions are to be found. In

our opinion research efforts should focus on urgent problems which have been
identified by prior assessments at the farmers’ level”, and not by deductive iden-

! This is part of the mandate of the advisory project "Water Management in the Egyptian Irrigated Agri-
culture” executed by the Deutsche Gesellschaft fir Technische Zusammenarbeit (GTZ) on behalf of
the German Government

% e.g. using the Parficipatory Rural Appraisal (PRA) method



tification of supposed constraints of farmers. There are still too many research
projects, reports, and dissertations that lack relevance, either because they lack
the minimum of methodological requirements, for example with respect to the
link between problem, goal and the falsification hypotheses, or because they
simply ignore the importance of farmer orientation.

s Secondly, the social organization, values, interests, resources, as well as their
risk-aversion and fears of small-scale farmers are important factors in research
and extension. The institutions mandated with agricultural research and exten-
sion has to be taken into account as well. Their personal and organizational
structures and their specific orientations, interests and resources have to be ar-
ticulated and considered in evaluating the impact of their research proposals and
findings. Finally, the social and economic environment has a definite, but often
unacknowledged, influence on the research orientation.

A farmer oriented approach is likely to be the most promising means of pursuing the
actual mission of agricultural research and extension. In view of past experience
with rather irrelevant agricultural research and demonstration programmes, we may
suppose that adaptation of research results is most effectively achieved by farmers’
experiments and by farmers sharing their findings among themselves. If we admit
this thesis, it means that there is a need to revise the respective roles of agricultural
research and extension organization.

THE NEW ROLE OF AGRICULTURAL RESEARCH

Conventional agricultural research, whether within the research station or on farm-
ers’ land, should acknowledge that its analysis of the problems, as well as solutions
offered, are mainly those of scientists themselves and not those of the farmers. To
use comparative advantage more effectively, scientists’' research should focus on
the development of sustainable strategies, addressing those problems which would
be neglected if one merely attempted to meet short-term individual or group inter-
ests.

On the subject of irrigation improvement in Egypt, the focus should be on developing
appropriate instruments for limiting the water demand, on ecological and social
problems and on trying to find sustainable solutions. One particular example would
be looking at how to maintain and protect the threatened water quality of the Nile-
river system. It is also important for consideration to be given to developing instru-
ments for monitoring and steering water consumption patterns. The problem orien-
tation of such a research approach would have to be reinforced by an institutional-
ized monitoring of cropping patterns and irrigation practices, as well as of urban and
industrial consumption patterns and of ecological developments like water and soil
quality. ‘

The localization of experiments carried out by scientists on farmers' fields (on-farm
research) and the research-driven demonstration plots on farmer land alone can by
no means guarantee that innovations are adapted for different categories of farmers.
The choice between on-station or on-farm research should be a question of suitabil-

ity: it depends on the type of problem, e.g. a technical versus a social orientation, -
and not so much on the degree of target-group orientation. Scientific research staff
should be held fully responsible for observing the rules of scientific research, which
are frequently violated®, for analyzing problems at the farmers' level, and for evaluat-
ing the results. But, in contrast to conventional understanding, it is difficult to see
how scientists could be made responsible for the eventual adoption of innovations.
They should, however, define their findings as the scientists' answers to the scien-
tists' questlons If they are successful, their findings may prove valuable for guiding
farmers in their experimentation.

THE NEW ROLE OF AGRICULTURAL EXTENSION

At the same time we propose restricting conventional extension services acting as
“transfer of technology” units to real advisory services capable of guiding and assist-
ing farmers' experimentation on demand. This will involve completely abandoning
the concept of "technology transfer" with its "demonstration” plots to “convince”
farmers. Farmers' experimentation covers not only the testing of scientists' recom-
mendations, but frequently goes beyond this scope and includes elements of a
genuine search for indigenous and adapted innovations.

Such an understanding of agricultural research and extension fits well into a range
of concepts which were developed to answer the failure of the too expensive and
therefore”obsolete Training & Visiting (T&V) extension approach, which was spe-
cially developed for promoting the agricultural production within irrigation schemes.
These participative concepts are known by different names, the Farmer First Ap-
proach, Low External Input Technology Development, Research-Development, etc.
(Chambers 1989; Haverkort 1989).

Highly staffed and expensive state organizations trying to contact every village and
every "key farmer" in strictly scheduled intervals, as were required for implementing
the T&V approach are no longer needed. These can now be replaced by relatively
few, but well prepared, advisers coming either from governmental or from private
organizations, or even from commercial firms whishing to serve their customers.
These advisers may guide farmer experimentation based on the demand of innova-
tive farmers. They may also be supportive of the idea of guaranteeing the exchange
of new research results and information about expenence gained by promoting
communication amongst farmers.

The approach outlined above, i.e. giving farmers control of developing indigenous
innovations and adapted solutions to external change and helping them to commu-
nicate their experience, is further supported by the fact that, in the past, farmers al-
ways developed their irrigation and farming systems when external change oc-
curred. In Egypt they adapted fo the changes in the hydraulic system of the Nile

® There is evidence that suggests, especially in the field of on-farm research, that the base or reference
values to which different treatments are compared are frequently not clearly defined. This means that
published results of on-farm trials, e.g. of water savings and vield increases which are attributed fo one
factor (improved irrigation management or technology), are often questionable and may be attributed fo
the influence of external (uncontrolled) factors.



such as the building of the Aswan High Dam which made possible the year-round ir-
rigation. Some of them adapted their irrigation and farming practices to the specific
requirements of newly reclaimed land in desert areas with sandy soils. Now, others
in the northern Delta are experimenting on how to adapt their water management to
the actual introduction of a continuous water supply to some branch canals.

And farmers have always managed to find ways to actively spread their experience -
sometimes even contrary to the intentions of central (in former times colonial) gov-
ernment. An important role in this diffusion of new practices and techniques has
been played by traditional indigenous means of communication, usually ignored or
even disqualified by “modern” administrations, as well as by many development
planners.

IMPLEMENTATION OF THE NEW APPROACH

An extension approach, acting on demand as described above, could be used for
improving the agricultural water management in Egypt's Old Lands. Implementation
would be according to the following four steps:

1. Enhancing farmers' analysis of problems: first, on individual farms of farmer in-
novators, identified for each social stratum or production system within a certain
canal command area, and second at community (Water Users Associations) and
higher level (District Water Boards), the latter, since they comprise both, agricul-

~tural and communal water users, focusing particularly organizational and social
problems. What counts most is quality, not quantity and this task would require
few highly motivated and experienced communication specialists, dedicated to
helping the farmers and to living and working with them. The instruments devel-
oped under the well-known heading of Participatory Rural Appraisal (PRA) have
proven their usefulness for enhancing farmers' and groups’ analysis of their
problems. .

2. Assisting farmers to obtain access to general technical information, and to prob-
lem-related findings of (a) scientific agricultural research on mostly technology-
related topics, and (b) of other farmers' experiences with this technology, where
it has already been introduced. In order to reach as many farmers as possible,
the use of modern media like TV, radio, extension leaflets and newspapers can
be of great help. Complementary to the latter, one might organize visits to re-
search stations and agricultural fairs. Focusing on the individual problem solving
strategies, visits to innovative farmers on different canals and in different regions
may be helpful.

3. Assisting farmers and farmers' groups® who are willing to perform their own ex-
periments on adapting agronomic, hydraulic and social innovations. Farmer ex-
perimentation may be assisted through competent advise, and eventually in re-
ducing experimentation-related risks, but not in giving overt or hidden subsidies.
This assistance to farmer experimentation shall fully substitute all externally

* In Egypt : Marwa Committees, Sagia Rings, Water Users Associations at tertiary and secondary Ca-
nals, and District Water Boards

A

managed and therefore costly on-farm activities {(adaptive research and demon-
stration) of scientists and researchers.

4. Helping farmers and farmers’ groups to document positive or negative results of
their experimentation in order to be taken as suggestions for further scientific re-
search and for designing or re-designing development projects, as well as to fa-
cilitate passing experience to other farmers and farmers’ groups.

ADVANTAGES OF THE 4 STEP ARPROACH

It is obvious that such a participatory approach requires a revision of the conven-
tional goals and objectives of extension structures and of development projects in
the sense of enhancing self-help capacity, rather than concentrating on growth of
production. Considering the dramatic growth of population in Egypt, political leaders
and economists could maintain that the latter objective will still play an important
role, and therefore, the conventional roles of agricultural research and extension still
need to be maintained.

This would, however, greatly under-estimate the effectiveness of participatory ap-
proaches. We might even go further and say that such a statement would testify to
an error of judgment regarding the impact of the classical research and extension
approach of technology transfer on production in general and on land and water pro-
ductivity in particular:

Evaluation of extension projects (for instance Anderson and Feder 2002, Ayeh
1990; Durand 1989) has shown that increases in agricultural production (if any)
have been due primarily to improved input supplies, credit facilities and better mar-
keting conditions, with state-backed research and extension of new technologies in
agriculture being of minor importance. This matter of fact also applies to the situa-
tion in Egypt. It is interesting to note that the failure of the conventional research and
extension approach becomes apparent only when economic conditions are in de-
cline, while the inefficiency of the classical approach is rarely mentioned in a pros-
perous economic climate, which allows for (subsidized) input supply, credit and
marketing facilities.

Production and productivity promoting inputs and services do not have to be pro-
vided by organizations which are in charge of agricultural extension. It would be bet-
ter to completely separate short-term production promotion from long-term efforts to
improve farming systems or agricuftural water use and to preserve natural re-
sources. Such long-term efforts need to be undertaken at grassroots level and
should not be left to short-sighted economic policy.

In Egypt, improving the agricultural water use on the fertile soils of the Old Lands is
a pre-requisite to sustainably secure one of the eldest and most productive agricul-
tural production systems in the world. In addition, preserving the quality of the Nile
water as Egypt's most valuable natural resource should be another important topic
of the participatory extension approach.



.Adopting the described concept provides two major benefits: a considerable de-
crease in the high level of overstaffing in state institutions and a reduction in the role
of the state to its genuine tasks of policy making and of promoting a favorable envi-
ronment for private initiative.

In this respect, the proposed approach, i.e. giving farmers control of development of
indigenous innovations and of adapted solutions to external change, and helping
them fo communicate their experience, fits well into the on-going structural pro-
gramme of liberalizing the Egyptian economy, and it can save huge amounts of oth-
erwise wasted funds for research-driven efforts to “convince” farmers and to “trans-
fer technology” to them. The proposed approach has therefore been made the core
element of the advisory project “Water Management in Egyptian Irrigated Agricul-
ture”,

CONCLUSION

A new approach to agricultural research and extension with special regard to im-
proving the farmers’ water management in Egypt's irrigated agriculture is being pro-
posed. The single steps of this approach are deducted from theoretical considera-
tions on the respective roles of agricultural research and extension, and from practi-
cal experience of the author with farmer experimentation in smallholder irrigation
schemes. This approach could become the base of a unified methodology which
might be used by the research and extension setvices of the ministries of agriculture
and of irrigation.
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