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1. Research Projects: Monitoring and
Evaluation Characteristics
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1.1 The Comprehensive Project

The comprehensive project consists of three
main projects: the Badia Benchmark Project
in Jordan, which includes two satellite proj-
ects in Saudi Arabia and Libya, the Rainfed
Benchmark Project in Morocco, which
includes three satellite projects in Tunisia,
Algeria and Syria, and Irrigated Benchmark
Project in Egypt, which includes two satellite
projects in Sudan and Iraq.

1.1.1 Purpose of the Monitoring and
Evaluation System in the Project 
The Monitoring and Evaluation (M&E) system
of the project is to be maintained and
strengthened to support: 
• The regular and systematic recording and

reporting of progress against planned
project targets for accountability to
donors, implementing partners, benefici-
aries and other key stakeholders. This will
involve monitoring effectiveness and effi-
ciency of project implementation. This
would, on the one hand, contribute to a
more effective and efficient program and
on the other hand account for project
implementation against planning.

• Increased understanding of the relation
between project strategies and project
impacts on the target group and the
environment; as well as of issues related
to sustainability so as to regularly review
and in monitoring and evaluation in order
to empower them in managing their
development process. 

1.1.2 Objectives and Outputs of the Main
Project
The main long-term development goal of the
project is to achieve sustainable and prof-
itable agricultural production in the dry areas
of WANA based upon the efficient and sus-
tainable management of the scarce water
resources provided from rainfall, groundwater
and surface sources under on-farm condi-
tions.

To reach this goal the project will develop
and test, with community participation, water
management options that increase water
productivity, optimize water use and which
are economically viable, socially acceptable
and environmentally sound.

The research will be concentrated in three
benchmark sites, one in Morocco for rainfed
agriculture, one in Jordan for drier environ-
ments (Badia) and one in Egypt for irrigated
environments. Each of these benchmark sites
will be linked to several NARS satellite sites in
the WANA countries. These satellite NARS sites
were designated, to ensure maximum effec-
tiveness of the project activities. 

Four main outputs will be reached from the
project:
• Strategies and tested technologies for the

optimal conjunctive use of rainwater and
scarce water resources in supplemental
irrigation systems adopted by farming
communities for improved and sustain-
able water productivity in the rainfed
areas of WANA

• Suitable water harvesting techniques to
capture and efficiently utilize rainwater
runoff in more productive and sustainable
agricultural systems integrated and
adopted, by people in the WANA drier
environments.

• Techniques and systems that optimize
water productivity in irrigated systems,
including water management, alternative
crops, use of different water sources and
policy and institutional options.

• Enhanced capabilities of national pro-
grams and the integration of researchers,
extensionists, farmers and decision-makers
in a regional program for sustainable
management of water resources in
WANA.

1.2 M&E in Agricultural Research

There are a number of features specific to
agricultural research that influence the way it
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is monitored and evaluated. These include
agricultural research processes, agricultural
research organizations, types of M&E, evalua-
tion criteria, and techniques for measurement
and attribution to National Research Systems
(NARS). Agricultural research managers who
are aware of these features can be much
more effective in designing and implement-
ing an M&E system. Agricultural research is a
creative, often uncertain activity, where only
a small proportion of the research ever pro-
duces results that find practical application.

Many research activities should be aban-
doned in mid-course, or their goals should be
fundamentally revised. Monitoring of agricul-
tural research should be designed as it is in
the private sector - to support researchers
and managers in a continual learning
process, constantly refining research goals
and processes.

Production systems and technological prob-
lems vary widely from place to place, so agri-
cultural research needs be location-specific
and may be decentralized. It may also take
10 to 15 years between implementation and
impact, making it difficult to produce credi-
ble assessments of results when research is still
underway or only recently completed.

Most agricultural research in developing
countries is carried out by public-sector
organizations that do not sell research out-
puts but provide them free to extension pro-
grams and farmers. The budgets of public
organizations are seldom linked to their per-
formance. In these cases, M&E is generally
conducted to meet routine accountability
requirements and has little application in
management decision making. In contrast,
where agricultural research is carried out by
private firms or farmer-supported commodity
research organizations, M&E tends to be bet-
ter integrated with management decision
making.

Much of the M&E that is now done in devel-
oping-country agricultural research was initi-

ated by external donors to meet their
accountability requirements. Donor organiza-
tions have also supported numerous studies
to demonstrate the economic impact of agri-
cultural research.

However, few national organizations have the
capacity to carry out their own impact stud-
ies. In areas such as personnel planning and
management, most national research organi-
zations have systems for performance assess-
ment, often based on civil-service regulations.
Some larger research organizations have
planning or other units dedicated to M&E. A
few organizations are beginning to manage
their research in projects, and to this end,
they are setting up project databases and
budgeting systems. In most organizations,
however, research monitoring for internal use
tends to be informal.

There are many possible standards, or criteria,
for evaluating a research activity; some, for
example, include professional standards of
research quality, economic efficiency, and
the accomplishment of goals. The most com-
monly used evaluation criteria in agricultural
research are professional standards (especial-
ly related to technical feasibility), which are
evaluated through peer review in project
selection and through internal reviews. In
external reviews, attempts are sometimes
made to assess management procedures
against professional norms and to assess
users’ (extension or farmers’) satisfaction with
research results. Some organizations are
attempting to introduce farmers’ criteria
through farm-level evaluations and external
reviews, but most impact studies use eco-
nomic efficiency as the standard for evalua-
tion. In contrast to the situation in industrial
research and development, profitability is sel-
dom used as a criterion in agricultural
research.

In M&E of agricultural research, inputs are
generally measured in terms of their financial
cost. Publications or technologies (such as
varieties) are sometimes used as indicators of
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research output. More frequently, farm-level
adoption levels or changes in yields, prices, or
other variables are estimated and attributed
to research efforts.

It is seldom easy to measure and attribute
changes to specific research outputs. For
example, measuring trends in yields or
incomes is difficult where year-to-year vari-
ability is high. And once a trend is estab-
lished, it is even more difficult to determine
the contribution of agricultural research vis-à-
vis other influences, such as extension and
credit programs, price changes, or the
weather.

Economic evaluation techniques have been
developed to estimate the benefits of agri-
cultural research and their distribution among
different social groups. Data for these studies
may be gathered through on-farm trials or
surveys. Key variables are often assumed or
obtained from experts, and macroeconomic
impact is derived from farm-level results. Few
assessments of social impact (such as nutri-
tional status or employment rates) or environ-
mental impact have been done.

1.3 Defining the M&E System and
its Goals

In general, M&E is a continuum of observa-
tion, information gathering, analysis, docu-
mentation, supervision, and assessment. More
specifically, monitoring is the observing or
checking of activities and their context,
inputs, processes, and results. It also involves
the communication of these results to the
appropriate level of management and the
storage of this information for future evalua-
tions.

Conventional Progress Monitoring has several
goals:
• To ensure that inputs, activities, and out-

puts (results) proceed according to plan
• To provide a record of inputs, activities,

and outputs

• To warn of deviations from objectives or
goals

• To assist managers in making decisions

Process Monitoring, on the other hand, is a
management tool designed to help “top-
down” organizations become more participa-
tory and demand-responsive. Process
Monitoring is often confused with
Conventional Progress Monitoring.
Conventional progress monitoring focuses on
physical, financial and logistic aspects of proj-
ects, while Process Monitoring deals with criti-
cal processes, which are directly related to
the project’s objectives. For example,
progress monitoring looks at the number of
training sessions held, or the percentage of
work completed on a water supply scheme;
while Process Monitoring evaluates the quality
of training or the level of community involve-
ment in identification, design, site selection,
and supervision of construction. An ideal M&E
system, which will be used here, contains ele-
ments from both progress and process moni-
toring (Hosain et al 1999). 

Process Monitoring helps projects to:
• Become more innovative, flexible, adap-

tive and responsive
• Develop a sense of accountability in proj-

ect staff towards the beneficiaries
• and towards their own development

needs
• Facilitate changes within the project,

local institutions and government
agencies

• Solve problems through better identifica-
tion, analysis and communication of caus-
es and appropriate solutions

• Improve planning and monitoring skills
• Improve effectiveness and sustainability
• Provide continuity of information and

knowledge in situations where high staff
turnover affects institutional memory and
project implementation

• Empower communities by linking the effi-
ciency and appropriateness of the proj-
ect to community needs and demands
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Evaluation places greater emphasis on judg-
ment and appraisal, assessing the worth,
merit, value, or quality of research. It can
occur before (ex-ante), during (ongoing), or
after (ex-post) a research project has been
completed. It is concerned largely with
aspects of relevance, effectiveness, efficien-
cy and impact.

1.4 Process Monitoring 

Some of the main differences between con-
ventional progress monitoring and Process
Monitoring are described in Table 1.1. To
improve coordination, communication and
implementation, it is important that the
Process Monitoring Unit is located within or
closely linked to the Project’s M&E Unit.

1.4.1 Step Approach to Implementing Process
Monitoring:
Process Monitoring is carried out during all
stages in the project cycle. When problems
arise, Process Monitoring investigates to find
causes, and then reports on its findings and
offers recommendations to project manage-

ment. Changes in implementation strategy,
rules or procedures are then made to
improve project implementation. Figure 2
shows the five steps for implementing the
Process Motoring Approach, which starts with:
establishing process monitoring, then situation
review and selection of process, then obser-
vation, then reflections on findings, and then
taking actions.

I. Establishing Process Monitoring Unit
The first step in establishing a Process
Monitoring Unit is to recruit suitable staff. An
ideal staff profile is gender balanced, with dif-
ferent professional backgrounds. Staff should
be experienced in community development
and M&E. It is useful for Process Monitoring to
be both “internal” to the project, but with
“external” linkages and independent report-
ing channels.

It is important that Process Monitoring staff
develop good working relations with staff
from other project units. Once the Process
Monitoring Unit has been established, the Unit
must establish channels and procedures for
information flow to and from the Unit.
Methods of communicating information, such
as meetings, field notes, progress reports,
work review discussions, and working group
meetings should be used. In addition to for-
mal information exchange, Process
Monitoring staff can learn from informal dis-
cussions with project staff. The value of infor-
mal discussions in a friendly environment can
not be overestimated. It is important that
Process Monitoring information is recorded
and shared with key stakeholders, including
communities. Process Monitoring findings
should be shared with project staff through
presentation at working group meetings, proj-
ect planning meetings, or in project progress
reports.

II. Situation Review & Selecting Key Project
Processes and Indicators
There are two ways in which key processes
can be selected, first, they should be closely
linked to project objectives and the project

6

Box 1. Example of the Differences between
Conventional Progress Monitoring
and Process Monitoring

A community organization from a project
area complained about delays in project
implementation. A conventional M&E sys-
tem might have reported the delay, and
the Project would have responded by
instructing project staff to speed up imple-
mentation. Process Monitoring, however,
examined the entire process with the com-
munity and project staff and identified the
causes for delays. The main reasons for
delays could be, for example, late dis-
bursement of funds by the project, and
logistical constraints resulting in infrequent
contact between project field staff and
communities.



cycle. Secondly, processes not previously
identified for monitoring, but in which the
project experiences problems and/or bottle-
necks may be added to the key processes
identified earlier. The selection of processes
should take place in consultation with project
management, staff, consultants and benefici-
aries. This will help to ensure ownership of
Process Monitoring activities by key stake-
holders.

III. Observing Key Processes
Who observes, what methods are used and
the best methodology should be identified
and agreed in advance? It is important that
Process Monitoring staff receive appropriate
training before they begin work, since there is

an in-built bias in most people, which pre-
vents them from seeing certain things and
predisposes them to see others. Moreover,
collection and analysis of qualitative informa-
tion also requires relevant skills and experi-
ence. The methods that can be used con-
cerning community processes are: transect
walks, participatory needs assessment, partici-
patory discussions and participatory resource
mapping.

IV. Reflecting on/Analyzing Findings
When observation is completed, it is time to
assess the information collected. Process
Monitoring staff has to answer questions like:
What turned out differently than expected?
Which part of the strategy to gain insights into
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Table 1.1. Comparison of process monitoring and conventional progress monitoring

Process Monitoring Conventional Progress Monitoring

Concerned with key processes for project Primarily concerned with physical inputs and
success outputs
Measures results against project objectives Measures results against project targets
Flexible and adaptive Relatively inflexible
Looks at broader socioeconomic context Focuses on project activities/outcomes
in which the project operates, and which
affects project outcome.
Continuous testing of key processes Indicators are usually identified up front and 

remain relatively static.
Selection of activities and processes to be Monitoring of pre-selected indicators/activities
monitored is iterative, i.e., evolves during
process of investigation
Measures both quantitative and qualitative Measures both quantitative and qualitative indi-
indicators, but main focus is on qualitative tors, but main focus is on quantitative indicators
indicators
A two-way process where information flows A one-way process where information flows in
back and forth between field staff and one direction, from field to management.
management
People (community) interactive Paper-oriented (use of standard formats)
Identifies reasons for problems Tends to focus on effects of problems
Post-active review and follow up No post action review
Includes effectiveness of communication Takes communication between stakeholders for
between stakeholders and different levels granted
as a key indicator
Is self-evaluating and correcting Is not usually self-evaluating and correcting

Source: Hosain et al. 1999
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Figure 1. The process monitoring in the project cycle.

Figure 2. Steps for implementing the process monitoring approach.



the processes produced desired results and
which didn not? Was a cross section of views
sought? With whom do the findings need to
be shared? In what form should these be pre-
sented? Answers to these questions should be
documented and communicated to relevant
project staff and key external stakeholders.

V. Follow-up Actions
From its observations, the Process Monitoring
Unit should make recommendations for
changes to project management. The
Process Monitoring Unit should also identify
what results can be expected from the pro-
posed changes.

1.4.2 Identifying Indicators
The most crucial issue in selecting indicators is
to identify users of the information. Will the
indicator give users information they need to
solve important problems? Since indicators
must communicate, they must be presented
in a language or form that is familiar and
understandable. For any activity, there are
many possible indicators and many ways of

classifying them. For example, indicators can
show changes in:

• The presence of something such as, num-
ber of community organizations or O&M
committees

• The impact of change (such as, are peo-
ple better or worse off since the innova-
tion/service was introduced?)

• Usage (such as, the frequency with which
credit is accessed)

• Extent of coverage (such as, the number
of people actively participating in meet-
ings, or number of households receiving
water regularly)

• Quality of an intervention (such as, do
people feel the training they received is
practical and useful? Do communities see
the Community Action Plan as being use-
ful?)

• How representative are needs (Do project
staff consult a wide range of community
members when carrying out needs assess-
ment?)

Three things make identifying indicators diffi-
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cult. First, as each objective or activity can
be measured by different indicators, it is hard
to choose which indicators best communi-
cate what we want to know and are easy to
observe and collect. This task is further com-
plicated when one has to decide which
aspect(s) of a process one wants to observe,
i.e., actors, rules, or outcomes.

Second, indicators may change over time as
the project’s internal and external environ-
ment changes and as project activities
change. Because of this, indicators need to
be reviewed periodically to insure that they
are still relevant. Third, developing useful indi-
cators is a process of negotiating between
different and sometimes conflicting interests.
Bringing different people together in a partici-
patory process to identify indicators reveals
their different needs and expectations. It also
generates discussion about what each stake-
holder considers ‘relevant’ and ‘trustworthy’
information.

A useful way to make a final selection is to
ask if the indicators are SMART, i.e., Specific,
Measurable, Attainable, Relevant, and
Timely.

1. 5 Impact Assessment

Impact assessment attempts to estimate the
effects that research has had in the past or
that it may have in the future. The main ben-
efits of impact assessment for National
Research projects (NARS) are: 
• Impact studies can motivate researchers

by providing feedback from the farm
community and other research clients on
the use and effects of research results.

• Adoption studies can help researchers
refocus their research efforts by providing
insights into farmers’ assessments of new
technologies (vis-à-vis their current prac-
tices) and into farm-level adoption
processes.

• Ex ante assessments can provide man-
agers with a basis for allocating resources

among competing research demands.
• Ex post studies can provide managers

with evidence of the value of research, to
argue for continued investments.

• Lessons learned from impact assessments
can be used to improve future research
strategies, plans, and management.

• Impact assessments can show how eco-
nomic policies and technology interact in
determining the ultimate benefits of agri-
cultural research. This can be useful for
discussions between research leaders and
policymakers.

In agricultural research, impact assessments
have been used mainly to estimate econom-
ic returns to research investments and the dif-
fusion and adoption of new technologies
should be conducted periodically. The
Internal program reviews are open sessions
where research managers and scientists
review research activities, identify achieve-
ments and deficiencies, and establish direc-
tions for the future. They are usually annual
events at which the research activities of a
research institute, program, or station are
summarized and discussed collectively by sci-
entists in order to improve research perform-
ance and plan for the future. Internal pro-
gram reviews stimulate professional dialogue
and build consensus among an organiza-
tion’s scientists, provide material for annual
reports and work plans, and encourage inter-
nal critical evaluation and a sense of
accountability (Goldsworthy and Gapasin
1997). 

The CGIAR has adopted “impact orientation”
as an approach to evaluate research
impact. “Impact orientation” is primarily con-
cerned with targeting agricultural research
funds at those areas in which the greatest
impact is likely to be achieved. Such “impact
orientation” can be achieved relatively rapid-
ly by using a range of impact evaluation tools
that do not necessarily involve complex
measures of economic returns. The complexi-
ty of the technological change processes
makes impact assessment (IA) of agricultural
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research very difficult. One of IA’s main roles
is to demonstrate to donors that their invest-
ments in agricultural research have been
money well spent and has contributed to the
donors’ own goals. These goals often include
poverty reduction as many donors have
adopted the Millennium’s aim of halving
world poverty by 2015. However, rural poverty
reduction can come about for many reasons,
not just because of agricultural research.
Moreover, even if an agricultural research
project has had some impact that impact will
have been brought about by the efforts and
interactions of many stakeholders, not just the
agricultural researchers. This makes the attri-
bution of impact virtually impossible.

A second role for impact evaluation that
donors are putting increasing emphasis on, is
to help make impact more likely by guiding
the research process. This is because a move
to understanding innovation as a complex,
non-linear and social process implies a move
from on-station research, where researchers
develop technologies by themselves, to on-
farm research where technologies are devel-
oped together with the end-users. On-farm
research needs to be responsive to farmer
perceptions and modifications through good
monitoring and evaluation. Furthermore, a
move from a scientist-led approach to a
more participatory model requires organiza-
tional learning and change within research
centers. This learning also needs to be based
on monitoring and evaluation information.

The evaluation of agricultural research usually
involves measuring the resources used
(inputs) and activities completed (outputs), as
well as assessing the extent to which the out-
side world has adopted outputs and have
produced economic, social, or environmental
effects (i.e., impact). It may also involve
tracking the efficiency with which inputs have
been transformed into outputs and- more dif-
ficult to measure- into outcomes and
impacts. The relevance of the research
should also be addressed, i.e., the extent to
which outputs have been created in fields in

which outcomes and impact are likely to be
greatest.

Organizations aiming to become more
impact oriented can also employ the impact
pathway concept. The purpose of this per-
spective is to re-emphasize the intentions
behind the initial research inputs and to con-
struct a possible sequence of events that will
lead to significant levels of impact. It provides
a way of helping to analyze the various com-
plex interactions involved in creating impact,
including those between investment in
research, research results, adoption of results,
and various peripheral factors such as pro-
duction conditions, markets, culture, behav-
ior, and so on. Although it builds on a set of
logical relationships that are interlinked in a
chainlike manner, it does not imply a linear
cause-and-effect contribution to impact.
Rather, it explicitly acknowledges the feed-
back mechanisms and effects of synergy that
can lead to impact within innovation systems.
Strict application of the impact pathway con-
cept implies that when planning research,
one should take into account the often
uncontrollable factors that determine impact,
for example by consulting widely with farmers
and other possible end-users of the research
to determine if and how the results are likely
to be used.

A generic model of the research impact
pathway is shown in Figure 4, which indicates
the easily observed steps in the impact path-
way (i.e., at the input, output, outcome, and
impact levels). As one proceeds along the
impact pathway, away from the initial
(research) process, the observed changes
become less and less attributable to this initial
process. At the same time, the number and
variety of participants—and hence the prob-
ability of conflict—increases (Hartwich and
Springer-Heinze 2004).

Three processes may be distinguished on the
pathway leading from agricultural research
to impact:
The research process. Research activities
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(which may be conducted in the field, in lab-
oratories, in experimental plots, or in offices),
use various inputs (e.g., information and
human, physical and financial resources) in a
research process that generates outputs in
accordance with set priorities and objectives.
Outputs are the measurable products of the
research process, such as technologies gen-
erated, improved, and adapted; procedures,
methods and patents developed; scientific
papers written; or simply new information
generated. Together, they indicate the pro-
duction of new and more advanced knowl-
edge.

The innovation process. Once outputs have
been generated by the research process, the
innovation process becomes important, i.e.,
the dissemination of information and the
application of the research outputs. The out-
come of this process is the adoption of tech-
nologies or the acquisition of knowledge by
new users. Outcomes can usually be meas-
ured in terms of increases in yield, productivi-
ty, and/or production.

Agricultural development process. The agri-
cultural development process determines if,
after adoption of an innovation, impacts
were achieved. The impacts could be:
increased farm income, increased food secu-
rity, increased environmental sustainability or
increased welfare are realized. Whether or
not such impacts are achieved will depend
very much on the condition of the rural econ-
omy and the prevailing social context.

1.6 Information Gathering and
Organization 

Monitoring of impact indicators presented in
the logframe will involve: 
• Direct measuring of specific parameters

or factors such as Percentage increase in
agricultural yields and production by the
poor small farmers.

• Undertaking comprehensive surveys,
structured interviews and qualitative

approaches to determine change in spe-
cific factors such as Diversification of
sources of income were reached and of
percentage of target farmers and villages
with increased adoption of research
practices and participating in community-
based planning to maintain or restore
ecosystems services while improving their
livelihoods

The M&E system will cover both, the monitor-
ing and evaluation activities. The Monitoring
activities will cover the Management
Information System (MIS), monitoring the day-
to-day activities of the project based on the
selection of indicators and methodologies for
the different project dimensions (socioeco-
nomic and environmental) providing periodic
reports; and monitoring project impacts to
demonstrate trends in land degradation over
the life of project, including environmental,
socio-economic, community involvement
and behavior change indicators. Evaluation
activities on the other hand, will complement
the monitoring activities by measuring the
effectiveness of actual impact, hence provid-
ing feedback and helping improve the effec-
tiveness of the project. 

Monitoring and evaluation (M&E) have long
been important for funding agencies to
assess actual change against stated objec-
tives, and thus to judge whether develop-
ment assistance has been successful or not.
This has usually involved external experts eval-
uating against indicators that have been
determined externally or through rigid,
imposed monitoring procedures. Yet changes
are afoot and organizations are increasingly
using M&E for internal learning and continual
improvement to their work. They also increas-
ingly realize that this needs to happen with a
wide range of stakeholders, thus making M&E
more participatory.

Participatory Monitoring and Evaluation
(PM&E), which should be implemented in this
project, involves the assessment of change
through processes that involve many people

12



or groups, each of whom is
affecting or affected by the
impacts being assessed.
Negotiation leads to agree-
ment on how progress should
be measured and the findings
acted upon. It is a challenging
process for all concerned as
different stakeholders must
examine their assumptions
about what constitutes
progress – and together deal
with the contradictions and
conflicts that can emerge.

The information gathering and
organization for the main goal
are: 
•Baseline surveys undertaken

at onset of implementation
conducted by PMU techni-
cal staff, since M&E by defi-
nition compare changes
over time, or ‘before and
after’/ ‘with and without-
project’ situations.

•Representative household sur-
veys at mid-term and proj-
ect completion (gender-dis-
aggregated) conducted
by Project Managemant
Unit (PMU) & CSC technical
staff.

The main tool that could be
used for collecting data and
information is the PRA. The PRA
sequence with key feedback
sessions are as follows (IFAD)
•Review of secondary data:

Desk review (literature
review, in-country sources
and grey literature)

•Primary data gathering Key
informant interviews and
focus groups
(structured/semi-structured)
– at the project area (gov-
ernment, primary and other
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stakeholders) levels
• Resource mapping
• Transect walks (local level)
• Data collation and analysis
• Initial feedback Graphic: trends, maps,

pie diagrams and such with field staff
(extension agents, M&E unit, etc.) and pri-
mary and other stakeholders

• Quantitative survey: Questionnaires, bio-
physical measurements during a transect,
group discussions, etc. to gather informa-
tion to cover unanswered questions, fill
gaps in the data and substantiate contro-
versial findings

• Final feedback At the national (project
management, relevant ministries, donors
(IFAD, etc.) and local (primary stakehold-
ers) levels, and inter-organizational semi-
nars (to check validity and pertinence of
results pertaining to project goals, activi-
ties, ongoing efforts)

1.7 Communication and Reporting 

Defining appropriate communication mecha-
nisms should be based on the identified infor-
mation needs of different stakeholders as well

as a good understanding of which media
would be most appropriate for each of the
different target groups. It is good practice to
discuss draft M&E findings with implementing
partners and primary stakeholders in order to
get feedback on accuracy, reach joint con-
clusions and agree on next steps. Once the
M&E findings are agreed upon, these can be
communicated to funding agencies, cooper-
ating institutions, government departments
and other projects. This second set of final
findings will fulfill accountability needs but
can also serve for advocacy purposes.

Monitoring involves the appraisal of projects
during their implementation. The appraisal is
done annually and is carried out in the entire
system. There are six mechanisms used for
monitoring the progress of ongoing projects,
namely:
• Field evaluation, it consists of visits to proj-

ect sites at specific dates during project
implementation.

• PMU in-house review, it is an annual
review of ongoing and completed proj-
ects

• Regional coordinated review of ongoing
and completed projects;
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Table 1.2. Flow of monitoring reports

Person responsible Report Sent to whom

Accountant Monthly or quarterly budgetary statement - Research/project leader
- Chief accountant

Researcher - Periodic progress report includes financial - Project leader
summary

- Annual/final research report - Station head
Project leader - Summary of progress reports Program leader

- Annual project summary
Program leader - Summary or progress reports Research director

- Annual program meeting minutes and report
Station head Summary of station data on resources used Directorate officers in    

needed charge of funds, supplies, 
and facilities

Research director Annual report - Technical, planning and 
financial ministries

- Donors

Source: ISNAR. Planning, Monitoring, and Evaluation of Research Projects: A Training Module. 1997



• Regional symposium on R&D highlights.
The objectives of the regional symposium
are to: 1)  present and obtain feedback
from users and others on the feasibility
and appropriateness of technologies
being generated and tested in the sys-
tem; 2) facilitate dissemination of tech-
nologies to users and information for poli-
cymaking; 3) formulate an action plan to
utilize the identified technologies and
information; and 4) assess accomplish-
ment of the past action plan.

• Semi-annual and annual technical and
financial reporting. Researchers are
required to submit periodic progress
reports on the technical and financial
aspects of their projects. The annual
report is the same report that is presented
during the annual program review at the
agency level.

• Seminars to discuss research results.
Special workshops, seminars, and scientif-
ic or policy conferences are periodically
conducted to serve as venues for
researchers to present their research find-
ings for dissemination to policymakers,
special client groups, politicians, scientists,
and others.

These mechanisms, while having their own
specific objectives, are generally aimed at:

• determining progress and attainment of
objectives;

• identifying the status of technologies or
information generated or verified so far;

• assessing the appropriateness of the
methodology;

• determining the efficiency of the use of
resources (budget, scientists’ time);

• identifying problems in implementation
and recommend solutions;

• identifying new research areas or possible
spin-off projects.

Table 1.3 shows the different documents nec-
essary for reporting. They cover the project
impact, human resources, financial situation,
and inputs such equipments raw materials
and machinery.

1.8 Proposed Physical and
Financial Resource Requirements

Once the M&E implementation plan has
been finalized, physical and financial
resource requirements will need to be clearly
defined and sources identified to ensure that
the M&E activities and processes identified
are feasible and planned for (Table 1.4).
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Table 1.3 Documents needed for reporting

Monitoring Fields Planning and Implementation What to be Monitored?

Documents
Project impact Logframe, Impact Pathway Matrix, M&E General project impact, the 

Matrix, Implementation Plan, and impact of research methods,
Achievement Reports and models. 

Human resources Number and quality of employees and Performance efficiency 
labor, principles of hiring, level of training, (quantity, quality and time
level of efficiency, and Promotion system. effectiveness)

Financial situation Budget (annual, semi-annual, and monthly) Expenditure and distribution 
and accounting procedures system, and balance sheets 

and audits
Equipment, Purchasing system, purchasing plan, and Inventory monitoring, mainte
raw materials the definition of quality of inputs nance procedures, inventory
& machinery book keeping



1.9 Necessary Conditions and
Capacities

Adequate institutional arrangements and
institutional and human capacity are essen-
tial for any M&E project, including functioning
of MIS. The level of skills required depends on
the complexity of the project. Competitive
Research Grant Projects and projects using
contracting and involvement of a wide range

of stakeholders across several R&E subpro-
jects are demanding in M&E capacity. The
implantation of a well-functioning M&E sys-
tem both at the subproject and the overall
program level can be a major challenge.

The following features are recommended for
developing institutional arrangements for
M&E of research projects:
• Establish a centralized M&E unit. For com-
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Table 1.4 Examples of physical and financial resource requirements

Category Specific items

Meetings & Stakeholder meeting to develop the M&E matrix
Events Community meetings to develop community based M&E

Establishment and regular meetings of the Learning and Empowerment 
Facilitation Team
Regular review & planning meetings
Annual Review and Planning Meeting

Technical  Support to development of component logframes
expertise
Training costs Training of staff on basic principles of M&E, in accordance with requirements of

M&E plan
Training of staff in facilitation & participatory techniques
Training of key staff in data collection, analysis and interpretation
Training of key staff on the project MIS
Training in Participatory Impact Assessments
Promoting exchange of experiences with other projects and/or stakeholder 
groups
Training of communities and other key stakeholders in PM&E (e.g. training of 
CSC and Community Facilitators)

Physical non- Monitoring equipment (such as data collection protocols and other tools)
contractual Redesign of project database
investment costs Establishing a LAN/WAN to network project implementation units

Publication materials & costs related to other appropriate communication 
media (posters, brochures, radio etc) 
Appropriate venues for communities to participate in PM&E processes; and for 
information storage and display to enable access to a wider group of benefi
ciaries

Project staff and Participation in development of M&E matrix
implementing Participation in the Learning & Empowerment Facilitation Team
partners (includ- Participation in regular review & planning meetings
ing communities) Data collection

Data analysis and report writing
Support to community based M&E processes



plex Research projects, it is recommend-
ed that a centralized M&E unit be estab-
lished within the main implementing insti-
tution.

• Link the centralized M&E unit to subunits.
The centralized unit should collaborate
with M&E units in other co-implementing
institutions (e.g., extension agencies,
research centers, private sector imple-
menters, enterprise development centers)
and in decentralized regions (e.g.,
province, district, and county level cen-
ters) where project activities take place or
have influence.

These first two steps aim to guarantee that all
project components will (a) provide sufficient
project and program level M&E links and a
scope for effective communication between
and within projects; (b) ensure adequate
reporting at the national or program level,
and pinpoint any gaps or shortfalls that may
not be detected by the M&E system of a sin-
gle project; and (c) provide an avenue for
various project teams or Team Leaders with
designated projects under the implementing
institution (NCARE in BBP, INRA in RBP, and
ARC in IBP) to collaborate, share lessons, and
ensure desired results.

Given that many private researchers are not
under the umbrella of any research or edu-
cational institution, tracking and eventual
assessment of grant operation and research
results may be very difficult. t is recommend-
ed that such individual researchers be moni-
tored by focal M&E persons under the pro-
ject’s technical and supervisory institutions.
This would ensure proper administration of the
grant and generation of the expected
research results.

• Consider institutionalizing an M&E system
within implementing institutions. NCARTT in
BBP, INRA in RBP, and ARC in IBP will be
institutions to supervise the projects, this will
provide a permanent M&E system beyond
the life of the project as well as meet
donors needs. 

• Allocate sufficient time and resources to
guarantee adequate capacity. Adequate
institutional and human capacity is impera-
tive for effective functioning of M&E frame-
works within implementing institutions.

1.10 Monitoring and Evaluation
System Structure

The M&E system for Benchmarks is intended in
the first instance to help stakeholders at all
levels routinely track the progress and per-
formance of project components and activi-
ties, including quantity, quality, timeliness,
and cost effectiveness of outputs delivered. It
will also provide a systematic means for peri-
odic assessment of the relevance, adequacy,
equity and sustainability of resultant out-
comes and impacts.

In the design of M&E System, recognition is
given to the project strategy of empowering
local communities and individuals in manag-
ing their own development, which calls for
making informed decisions about the deploy-
ment and use of resources in areas that
affect their livelihoods. Figure 3 shows a pro-
posed M&E unit in the project; Moreover,
Annex 1 shows the roles and responsibilities of
the M&E key staff.

17
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2. Monitoring and Evaluation System of Badia
Benchmark Project
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2.1 Project Objectives of the Badia
Benchmark

The project’s objective is rehabilitating and
protection of the degraded rangeland
through the implementation of technical
interventions using water harvesting suitable
techniques to capture and efficiently utilize
rainwater runoff in more productive and sus-
tainable systems for shrub and crop planta-
tions, based on land use potential and proper
grazing management, with full participation
of local communities. The Badia Benchmark
Project (BBP) research results will be trans-
ferred to other similar areas. Two areas were
chosen: Saudi Arabia Satellite Site (SA-SS),
and Libya Satellite Site (L-SS).

The main objectives of the SA-SS are:
• Development and distribution of water

harvesting in each site (Wadi) 
• Increase fodder production of range

shrubs for livestock in the area 
• Combat desertification and promote soil

conservation through erosion control 
• Develop and improve the area for recre-

ation purposes (using both resource ori-
ented and area oriented multiple use
management

The main objectives of the L-SS are:
• Testing of a selected set of WH tech-

niques in order to establish their long-term
validity and usefulness to the targeted
areas.

• Introducing, adopting and transferring of
tested WH techniques to farmers then
convincing pilot demonstration models
that enhance their adoption.

• Building and improvement of the techni-
cal and organizational capacities of the
national research institutes and programs
of the participating countries in the proj-
ect.

• Enhancement of training programs and
collaborations with international institu-
tions like ICARDA.

2.2 The Impact Pathway of the BBP

Figure 6 shows the impact pathway of the
BBP, which includes the main components:
inputs, research, outputs, innovation process,
outcomes rural development and goal.

The flow of information and impact analysis
for the BBP will be as follows (Impact Pathway
Model):

2.2.1 Project Inputs
The results of the benchmark research site
established in the Jordan Badia are planned
to be transferred to other similar areas. The
integrated watershed management
approach was adopted in the research. A
typical watershed of suitable size was selected
based on agreed criteria. A research program
was designed involving local communities
and institutions in a participatory approach.

2.2.2 Research Process and Activities (Natural
Resource Management, NRM)
The project approach emphasizes community
participation, watershed management and
multi-institutions and multi-disciplinary teams,
with the involvement of the private sector
and relevant NGOs. For successful technical
intervention, the project will address range
land use and land tenure policies and the
institution that deal with rangeland manage-
ment

The activities conducted by this project
include:
• Develop methods for the identification of

potential sites and suitable techniques for
water harvesting using remote sensing,
GIS and ground data.

• Develop methodologies for the charac-
terization of rainfall, catchment potential
and optimal water harvesting develop-
ment, while minimizing soil losses through
erosion, from these catchments.

• Develop guidelines for a socially accept-
able and efficient collection, allocation
and use of runoff water within an integrat-
ed watershed system. 
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• Analyze water harvesting costs and bene-
fits (direct and indirect) and based on this
analysis identify optimal production sys-
tems for maximizing benefits.

• Identify potential institutional constraints
to the management of large catchments
(common property management) and
assess the options for relieving these con-
straints, including the sustainable commu-
nity resource- management options, legis-
lation, policy measures, etc.

• Conduct analysis of the existing policies
regarding the badia areas and develop
recommendations for policy measures
that support better management of those
areas. 

2.2.3 Outputs of the Project
The expected outputs of the project are: 

1. Improved methodologies for the identifica-
tion of water-harvesting sites and methods of
high potential for various conditions.

Output targets for 2004
• Documents are reviewed: Review and

collection of natural and human
resources data and database establish-
ment; review socioeconomic studies,
review of previous projects

• Site selection: a three phase stages were
adopted in site selection
Phase 1: In this phase criteria for water-
shed selection were developed by inter-
disciplinary team
Phase 2: A more detailed specifications
were set
Phase 3: During this phase and after the
field visits the following was conducted
and achieved: Rapid environmental
impact assessment, Rapid hydrological
impact assessment, RRA on the six select-
ed watersheds.

Output targets for 2005
• Negotiations with targeted communities:

comprehensive local needs assessment in
which communities analyzed local
resources and developed plans

(Negotiated Community Action Plans) for
future resource conservation and sustain-
able use.

• Technical research intervention with com-
munity participation: (i) Water harvesting
techniques for shrub and barley planta-
tion to demonstrate to the community the
benefits of water-harvesting for improving
forage resources in the Badia and (ii) To
improve livestock production and associ-
ated grazing practices in the Badia.

• Water harvesting complementary site at
JUST: site selection and water harvesting
experimentation. 

• Human resource capacity building
(regional training, workshops, traveling,
seminars and meetings)

Output targets for 2006
• Water harvesting experimentation, exten-

sion and evaluation 
• Human resource capacity building

(regional training, workshops, traveling,
seminars and meetings)

2. Methodologies for the characterization of
catchments potential and optimal use of har-
vested water in these catchments.

Output targets for 2005: Biophysical charac-
terization of selected watersheds
• Data collection: data from the Royal

Jordanian Geographic Center (RJGC),
Data derived from topographic informa-
tion, data from the Department of Land
and Surveying (DLS), and field data col-
lection.

• Suitability for water harvesting interven-
tions

• Hydrological study

Output targets for 2005: Socioeconomic char-
acterization of selected watersheds
• Primary data was collected from the proj-

ect site related to socio-economic char-
acteristics of the selected community
using: (i) Rapid Rural appraisal; (ii) Formal
interviews with selected stakeholders and
players in the selected communities
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• Secondary data will be collected from
available published and unpublished
sources

Output targets for 2006
• Establishment of communal nurseries for

fodder shrub seedlings production

3. Analysis of potential economic and institu-
tional constraints and recommended policy
measures to support the integration of water
harvesting in agricultural systems.

Output targets for 2005
• Conduct analysis of the existing policies

regarding the badia areas and develop
recommendations for policy measures
that support better management of those
areas 

• Institutional characteristics, and market
reforms

Output targets for 2006
• Estimating the performance indicators
• Monitoring technology transfer
• Economic evaluation of developed tech-

nologies- water harvesting cost-benefit
analysis

Output targets for 2007
• Soil and water conservation activities: (i)

Implementing the planned interventions
that were not executed during the 2005-
2006 season: Wadi stabilizing only for the
Hafaier site, cisterns, check dams, micro-
catchments for an additional area of
about 100 ha, pond (hafaier), barley con-
tour strips with atriplex and/or salsola
shrubs planted to mark the contour lines,
and contour ridges (modified) to be
planted with barley. (ii) mapping and
general characterization. (iii) monitoring:
weather and rainfall data, and soil data.
(iv) maintenance for implemented inter-
ventions

• Improvement and management of vege-
tation cover

• Establishment of communal nurseries for
fodder shrub seedlings production

• Shrub mechanized transplanting experi-
ment

• Water harvesting demonstrations for fruit
trees at Al-Manshia Village 

• Human resource capacity building
(regional training, workshops, traveling,
seminars and meetings)

Output targets for 2008
• Soil and water conservation activities: (i)

implementing the planned interventions
that were not executed during the 2006-
2007 season: wadi stabilizing only for the
hafaier site, cisterns, check dams, micro-
catchments for an additional area of
about 100 hectare, pond (hafaier), barley
contour strips with atriplex and/or salsola
shrubs planted to mark the contour lines,
and contour ridges (modified) to be
planted with barley. (ii) mapping and
general characterization. (iii) monitoring:
weather and rainfall data, and Soil data.
(iv) maintenance for implemented inter-
ventions

• Start implementing the new technologies
in fields outside the project area

4. Techniques for providing sustainable sup-
plies of water from rainfall run-off for econom-
ic production from rangeland, field crops and
fruit trees and methodologies for designing
and implementing such techniques at the
field and watershed levels.

Output targets for 2006
• Analysis and documentation of current

technical, institutional and organizational
constraints hindering the adoption of effi-
cient water use options

• Water harvesting experimentation and
evaluation 

• Community participation in technology
dissemination and project sustainability 

• Public awareness program

Output targets for 2007
• Water harvesting demonstrations for fruit

trees at Al-Manshia Village 
• Implement several activities with full par-



ticipation of Mhareb and Al Majedeyaa
communities to enhance technology
adoption by farmers in the two communi-
ties and other communities in the area. 

Output targets for 2008
• Human resource capacity building

(regional training, workshops, traveling,
seminars and meetings)

• Assessing the impact of project interven-
tions on efficiency and sustainable utiliza-
tion of natural resources

Output targets for 2009
• Scaling-up project achievements

(Methodologies, approaches, technical
interventions) at the national level.

• Policy modifications will be integrated
with the technologies and tested with the
communities as a technical policy level
and institutional options

• Evaluation of the national level impact

2.2.4 Innovation Process and Other Factors
The dissemination of information and the
application of the research outputs on: 
• Effort, time and cost of planning water

harvesting systems are reduced by utiliz-
ing improved packages of site and meth-
ods selection.

• At pilot demonstration sites greater part of
rain is captured and utilized at improved
water use efficiency for crop.

• Information on the socioeconomic con-
straints and potential policies and actions
to overcome them are accessible to
decision-makers.

• Improved water harvesting techniques
are adopted by communities in their fields
in the pilot site.

2.2.5 Outcomes
• Improved technologies, methodologies,

and recommendations are available to
national programs. Guidelines and rec-
ommendations are adopted and imple-
mented by the target communities

• Effort, time and cost of planning water
harvesting systems are reduced by utiliz-

ing improved packages of site and meth-
ods selection.

• At pilot demonstration sites, greater part
of rain is captured and utilized at
improved water use efficiency for crop.

• Information on the socioeconomic con-
straints and potential policies and actions
to overcome them are accessible to
decision-makers.

• Improved water harvesting techniques
are adopted by communities in their fields
in the pilot site.

2.2.6 Process of Rural Development and Other
Factors 
• Farmers in the different agricultural pro-

duction systems use water more efficiently
in agriculture.

• WH in various agricultural systems adopt-
ed and tested economically viable,
socially acceptable technologies that sus-
tainably improve and ensure environmen-
tal viability.

• Guidelines for optimal irrigation schedul-
ing that maximize agricultural returns from
the irrigation water used.

• Policies required for implementing more
efficient water management practices
including water valuation, farmer’s institu-
tional setups for participatory manage-
ment of water under scarcity. 

• NARS personnel’s capability of conduct-
ing research on water management
issues and application of results
increased.

• NARS research quality in supplemental irri-
gation and water harvesting manage-
ment problems improved.

• Community leaders capacity in participa-
tion in research and technology transfer
improved.

2.2.7 Impact
As mentioned earlier, Internal Program
Reviews (IPR) should be conducted periodi-
cally, thus research impact will be evaluated
at each stage, i.e. ex-ante evaluation. 
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2.2.8 Priorities
Since there is always feedback at each stage
when using IPE methodology, the priorities
should be evaluated and changed if neces-
sary.

2.3 Performance Questions,
Indicators and Information Needs

Annex 2 summarizes the performance ques-
tions, indicators and information needs for
BBP. The key questions for the main objective
are: 
• To what extent has the project con-

tributed to implement suitable water har-
vesting techniques? Why? Why not? 

• To what extent have the people in badia
adopted suitable water harvesting tech-
niques? Why or why not?

• To what extent did the people in badia
utilize efficiently rainwater runoff? Why?
Why not?

• To what extent did the people in Badia
use harvesting techniques in more pro-
ductive and sustainable systems?

The indicators for these questions are:
• Improved packages and methods selec-

tion were utilized to reduce effort time
and cost of planning water harvesting sys-
tems.

• At pilot demonstration sites greater part of
rain is captured and utilized at improved
water use efficiency for crop

The baseline information requirements for the
questions are:
• The level of Water harvesting in the area
• Area served with water harvesting tech-

niques
• Number of people benefiting with ongo-

ing water harvesting
• Area and location of productive and sus-

tainable systems
• A review of the previous experience of

Jordan in Badia research and develop-
ment approaches, achievements, con-

straints, and lessons learned that could be
utilized by the present project.

The data gathering methods for the above
question are: 
• Baseline surveys undertaken at the onset

of implementation
• Representative household surveys at mid-

term and project completion (gender-dis-
aggregated) conducted by PMU & tech-
nical staff

• GIS, RS maps 
• Reports and documents
• Electronic database 

2.4 Information Gathering and
Organization 

Three types of expected outputs are identi-
fied, which are productivity-enhancing envi-
ronmental, and social outputs. Identification
of these outputs and their related indicators
will facilitate the process of assessing eco-
nomic, environmental, and social impacts.
The data and information needed for the BBP
could be summarized according to expected
outputs as follows:

Productivity Enhancing Outputs include:
Water Quality, Barley Production, Forage
Biomass, and Selling Water. The data and
information for these outputs are: yields
(kg/ha), water productivity (kg/m3), gross
margin ($/ha), profitability ($/m3), feeding
cost ($/head), livestock watering ($/head),
financial analysis (B/C ratio and IRR), and %
increase in family farm income.

Environment Outputs include: Biodiversity con-
servation, decrease soil erosion, soil fertility,
and sustainable ground table level. The data
and information for these outputs are: top-soil
loss (USLE), Carbon content, organic matter,
plant species reserved, and monitoring the
depth of groundwater table levels.
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Social Outputs include: settlement levels,
migration and back-migration levels, and
new labor opportunities. The data and infor-
mation for these outputs are: collecting infor-
mation on qualitative description to what
happened before and after and number of
male/female workers (before and after).

2.5 Baseline and Livelihood
Characterization 

The data in Jordan Badia was collected
through a questionnaire which was devel-

oped and pre-tested. A sample of 134 house-
holds randomly selected from Mhareb & Falej
(54), and 80 members from Um Enam & El
Shargieh. The Descriptive statistics were used
to analyze part of the data including means,
medians, percentages and frequencies. In
the satellite farm in SA, soil data, climate data
and vegetative cover data of the site were
collected through survey works. According to
soil and climate data collection in SA, two
representative soil profiles to characterize the
soil of the site were investigated, For veg-
etable data collection in SA, an investigation
survey was conducted in Wadi beds and

27

Table 2.1 Stakeholders Information Flows in the BBP

Stakeholders Type of Information Source of Information

Project Manager-ICARDA - Work Plan - Regional Steering Committee:
- Progress Report - PMU

Regional Steering Committee: - Work Plan - Regional Technical Committee
-IFAD, AFSED, OPEC Fund, DGs - Progress Report - National Steering Committee
of NARS - PMU
- National Coordinators (observers)
Regional Technical Committee-Work Plan PMU

- Progress Report
National Steering Committee -Work Plan - PMU

- Progress Report - National Technical Committee
National Technical Committee- Progress Reports
Project Management Unit (PMU) National Steering Committee
-MIS Unit - National Technical Committee
-GIS unit - Research Centers
- M&E unit - Government and NGOs

- Beneficiaries and communities
Research centers - Work Plan - PMU
NCARTT, - Technology -Beneficiaries and communities
UOJ, JUST, implementation feedback -National Technical Committee
MOTA Univ,
Government and NGOs: Project reports PMU
-MOA
- Badia Research Development
Project (BRDP)
- Queen Rania Organization for
Technology Transfer.
Beneficiaries and communities Work Plan, Progress - PMU

Reports, Technology - Research Centers



found that they were trees and shrubs in limit-
ed numbers grown in it.

2.6 Communication and Reporting 

Defining appropriate communication mecha-
nisms should be based on the identified infor-
mation needs of different stakeholders as well
as a good understanding of which media
would be most appropriate for each of the
different target groups. The main stakeholders
of the BBP are listed in Table 2.1, which also
shows the type of information needed by
each stakeholders group, the source of infor-
mation. Annex 6 summarizes The Badia
Benchmark Project Impact pathway.

2.7 Reflection Processes and
Events

Table 2.2 summarizes The Annual Work Plan of
the Jordanian Badia Benchmark Project
During the Period (2004-2007). 
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Table 2.2. Annual work plan of the Jordanian Badia benchmark project during the period (2004-
2007).

Activities Indicators Year
1 2 3 4

Past experience of the work in badia will be assessed
and evaluated, lessons learned will be identified and
utilized in project implementation

Review documents on policy, institutions, land tenure, 
tribal system and community approach will be comp-
leted by end of March 2004
Previous and on-going projects reviewed and lessons
learned from these projects identified by the end of 

Review of documents March 2004

Natural and human resource data collected and
entered into the computer to establish the project 
database ready .
Around 20 potential Watersheds will be identified and 
mapped 
Characterization of the watersheds (technical and  

Identification & socio-economic) will be completed 
characterization of Final selection of the project watershed(s) will be 
watershed sites and completed.
communities Sites for interventions will be identified and mapped.

Identification of M&E Appropriate and measurable indicators are identified
performance Indicators
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Table 2.2. (continued)

Activities Indicators Year
1 2 3 4

Develop of methodolo- Water harvesting structures will be established.
gies for identification of 
potential water harvest-
ing sites using GIS + RS

Develop methodologies Introduced technologies will be finalized by technical
for characterization of  staff in cooperation with the community .
catchments and optimal Implementations of interventions will be completed 
( resource sustainable) 
water harvesting

Technical research Sites will be selected and interventions for each site 
interventions with will be identified and mapped 
community participation

Identify institutional Review and analysis of the current policies is and
constraints for man- institutions will be completed 

agement of common Policy and institutional options will be developed by
property and ways the end of the project
to review them

A set of policy and institutional options that support 
the sustainable use of water in badia will be 
developed and presented to decision makers
Review and analysis of the current policies is and

Analysis of existing institutions will be completed 
policies and Review and analysis of the current policies is and 
recommendations for institutions will be completed 
policy to support Policy and institutional options will be developed by 
these areas the end of the project

Cost-benefits analysis for water harvesting and other 
Water harvesting interventions will be established. 
cost-benefits Ex-post economic analysis will be performed for the
(direct & indirect) interventions.

Water allocation model for the project watershed(s)
will be developed.
Decision support system for water distribution within

Develop caluden lines on water shed areas and communities will be 
allocation and use of developed and presented to decision-makers.
runoff water with Adoption rate and intensity of introduced technolo-
watershed monitoring gies and their impact on farmers' income and
technology transfer livelihood. 

and adoption Adoption and adoption constrain analysis will be 
conducted and impact studies. 
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Table 2.2. (continued)

Activities Indicators Year
1 2 3 4

NARS personnel's capability of conducting research 
on water management issues and application of 
results increased.
NARS research quality in water harvesting  
management problems improved.
Community leaders capacity in participation in  
research and technology transfer improved.
Degree and non-degree training for the project staff. 
At the end of the project 4 MSc and PhD will be 
graduated and trained in the project. Two short-term 

Human resource training courses will be annually implemented
(capacity building, Workshops and traveling workshops for researchers, 
regional training, extension workers, officials, and farmers will be  
forms of workshops, conducted annually, locally and at the regional level.
traveling, seminars Seminars and specialized meetings with 
& meeting) decision-makers will be organized

Project database & Management information system and knowledge
management management and dissemination is established
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3. The Rainfed Benchmark - Morocco (RBP)
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3.1 Project Objectives

The Project’s objective is helping the farming
communities to adopt farming strategies and
tested technologies for the optimal conjunc-
tive use of rainwater and scarce water
resources in supplemental irrigation systems
for improved and sustainable water produc-
tivity in rainfed areas (Annex 4). A typical
water basin will be chosen based on agreed
criteria between all involved stakeholders. An
integrated research program will be designed
and implemented involving local communi-
ties, institutions and decision makers. Field tri-
als, farmers’ demonstrations, etc., will be
implemented by NARS with support from
ICARDA.

3.2 Impact Pathway of the RBP

Figure 7 shows the impact pathway of the
RBP, which includes the main components:
inputs, research, outputs, innovation process,
outcomes rural development and goal. The
flow of information and impact analysis for
the RBP will be as follows (Impact Pathway
Model).

3.2.1 Project Inputs
The results of the benchmark research site
established in the Rainfed benchmark in
Morocco are planned to be transferred to
other similar areas (Tunisia and Algeria). The
integrated watershed management
approach was adopted in the research. A
typical watershed of suitable size was select-
ed based on agreed criteria. A research pro-
gram was designed involving local communi-
ties and institutions in a participatory
approach.

3.2.2 Research Process and Activities (Natural
Resource Management NRM)
The project approach emphasizes community
participation, watershed management and
multi-institutions and multi-disciplinary teams,
with the involvement of the private sector
and relevant NGOs. For successful technical

intervention, the project will address land use
and land tenure policies and the institution
that deal with land and water management

Activities under this project include:
1. Select and characterize the site and

communities;
2. Identify and analyze possible constraints

to the adoption by farmers of efficient
water use options;

3. Assess ex-ante impact of new options of
supplemental irrigation system;

4. Analyze existing policies and institutional
setups regarding improving water use effi-
ciency and develop recommendations
for improvement;

5. Develop, test and promote production
techniques, alternative innovative
approaches and practical tools such as
models and decision support systems giv-
ing enhanced output per unit of water;

6. Evaluate, together with the stakeholders,
potential strategies that match water
requirements with water supply and opti-
mize the use of water within the biophysi-
cal and socio-economic environment of
the target areas; 

7. Develop guidelines, packages and tech-
nological, institutional and policy options
for improving water managements in the
targeted areas

For communities’ selection within the select-
ed site, the following aspects were taken into
considerations:
1. Communities should be representative for

most conditions on the benchmark site;
2. Willingness of beneficiaries, particularly

farmers, to participate in project activities
and continue beyond project period;

3. Presence of Water Users Association
and/or other local institutions;

4. Significant income from agriculture;
5. On good terms with ORMVAT, DPA;
6. Land ownership should be mainly private;
7. Farm size varies from small to large farms;
8. Diverse cropping systems;
9. Water resources (groundwater, surface

water, used water, purely rainfed) are
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scarce, but available;
10. Presence of stakeholders (extension,

research);
11. Different agro-ecological conditions.

3.2.2 Expected outputs
1. Recommendations for appropriate irriga-
tion systems and schedules to ensure optimal
water productivity and net benefits to the
rainfed resource users;

Output targets for 2004
• Characterization of the two communities

in terms of basic monographic informa-
tion with specific attention to water
resources and allocation, water use poli-
cy, irrigation management, cropping sys-
tems and practices and water productivi-
ty;

• Analysis and documentation of current
technical, institutional and organizational
constraints hindering the adoption of effi-
cient water use options;

• Strengthening of links between communi-
ty members and project team to insure
community participation to the project
activities

Output targets for 2005
• The development of a policy and an insti-

tutional framework for the implementation
of appropriate water use strategies in low
rainfall areas that will reduce poverty and
improve crops productivity. The specific
objective is the establishment of the key
policy and institutional options to improve
water use efficiency.

• Sustainable improvement of supplemental
irrigation water productivity under condi-
tions of scarce water resources at the
farm level.

• Optimization of the use of water within
the biophysical and socio-economic envi-
ronment of Tadla perimeter.

Output targets for 2006
• Economic assessment of the impact of

new irrigation systems options.

Output targets for 2007
• Economic assessment of the impact of

new irrigation systems options.
• The development of a policy and an insti-

tutional framework for the implementation
of appropriate water use strategies in low
rainfall areas that will reduce poverty and
improve crops productivity. The specific
objective is the establishment of the key
policy and institutional options to improve
water use efficiency.

• Sustainable improvement of supplemental
irrigation water productivity under condi-
tions of scarce water resources at the
farm level.

• Optimization of the use of water within
the biophysical and socio-economic envi-
ronment of Tadla perimeter.

2. Strategies for conjunctively utilizing rainwa-
ter and other scarce water resources in com-
bination to maximize the benefits from each
of them and to increase agricultural produc-
tion in a sustainable way;
Output targets for 2005
• Assess ex-ante impact of new options of

supplemental irrigation systems 
• Field trials (preliminary results), 

3. Effective methodologies to tailor produc-
tion systems, cropping patterns, and cultivars
to match water requirements for agricultural
production with sustainable water supply in
accordance with the socio-economic envi-
ronment;

Output targets for 2005
• Develop, test and promote production

techniques, alternative innovative
approaches and practical tools such as
models and decision support systems giv-
ing enhanced output per unit of water

• Economic assessment of the impact of
new irrigation systems options.

Output targets for 2006
• Develop, test and promote production

techniques, alternative innovative
approaches and practical tools such as
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models and decision support systems giv-
ing enhanced output per unit of water

• Economic assessment of the impact of
new irrigation systems options.

• Assess ex-ante impact of new options of
supplemental irrigation systems 

• Field trials (preliminary results)

Output targets for 2007
• Develop, test and promote production

techniques, alternative innovative
approaches and practical tools such as
models and decision support systems giv-
ing enhanced output per unit of water

• Economic assessment of the impact of
new irrigation systems options.

• Recommendations for operational guide-
lines to deal with the trade-off between
water use efficiency and net benefits
under different socio-economic condi-
tions.

Output targets for 2006
• Evaluate, together with the stakeholders,

potential strategies that match water
requirements with water supply and opti-
mize the use of water within the biophysi-
cal and socio-economic environment of
the target areas

Output targets for 2007
• Develop guidelines, packages and tech-

nological, institutional and policy options
for improving water managements in the
targeted areas

• Collection of information, test and valida-
tion of the model

3.3 Performance Questions,
Indicators and Information Needs

Annex 5 summarizes the performance ques-
tion, indicators and information needs for RBP.
The main key questions for the main objective
are: Did the farming communities adopt
strategies and tested technologies for the
optimal conjunctive use of rainwater and

scarce water resources in supplemental irriga-
tion systems for improved and sustainable
water productivity in rainfed areas? Why?
Why not? 

The indicators for this question are:
• A set of improved technologies, method-

ologies were implemented.
• Recommendations for optimizing water

productivity in irrigated systems, including
water management, alternative crops,
use of different water resources, and poli-
cy and institutional options were pro-
posed and tested.

The baseline information requirements for the
above question are:
• Identify and analyze possible constraints

to the adoption by farmers of efficient
water use options;

• Analyze existing policies and institutional
setups regarding improving water use effi-
ciency and develop recommendations
for improvement;

The data gathering methods for the above
question is: 
• Conduct Field trials at selected locations

and farmers’ fields to generate data
required for modeling water productivity
(WP) and sustainability and fill the gaps in
the available information necessary for
improving

3.4 Information Gathering and
Organization

The data and information needed for the RBP
could be summarized according to expected
outputs as follows:

Productivity Enhancing Outputs include: pro-
duction and water productivity (WP),
farm/crop water use, share of irrigation in
total cost, efficient gap, technological/yield
gap, and yield/production stability. The data
and information for these outputs are: Net
income ($/m3), WP (kg/m3) at farm level,
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share of water cost/ha, Profit($/ha) at crop
level, Water cost ($/m3), amount of water per
farm/crop, productivity share of water cost
per farm.

Environment Outputs include Groundwater
(GW) depletion, change in water quality, soil
salinity, sustainable GW use, and pollution
control. The data and information for these
outputs are: Change of water table, Salinity,
and Water quality

Social Outputs include Labor force, vulnera-
bility, World Poverty Index (WPI), and commu-
nity organization. The data and information
for these outputs are: Poverty Gap, % of peo-
ple below poverty line, livelihood analysis.

3.5 Baseline and Livelihood
Characterization

The information in Morocco was collected
through a participative community workshop
that was organized on 12-13 April 2004 in
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Table 3.1 Stakeholders information flows in the RBP 

Stakeholders Type of information Source of information

Project Manager-ICARDA - Work plan - Regional Steering Committee:
- Progress report - PMU

Regional Steering Committee: - Work plan - Regional Technical Committee
-IFAD, AFSED, OPEC Fund, DGs of NARS - Progress report - The National Steering Committee
- National Coordinators (observers) - PMU

Regional Technical Committee - Work plan PMU
- Progress report

The National Steering Committee - Work plan - PMU
- Progress reports - National Technical Committee

National Technical Committee - Progress reports

Project Management Unit (PMU) - National Steering Committee
- MIS Unit - National Technical Committee
- GIS unit - Research Centers
- M&E unit - Government and NGOs

- Beneficiaries and communities

Research Centers - Work Plan - PMU
- INRA, - Technology - Beneficiaries and communities
- Direction of the Regional Large Scale implementation - National Technical Committee
Irrigation Perimeter of Tadla (ORMVAT)     feedback

- the irrigation research unit of the
Administration of Rural Engineering

(SEEN-DDGI)

Government and NGOs: Project reports PMU
- The Ministry of Agriculture and Rural
Development (MADR),
Provincial Direction of Agriculture (DPA)

Beneficiaries and communities Work Plan, Progress - PMU
Reports, Technology - Research Centers
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Table 3.2. Timetable and milestones for the RBP

Activity Period Reports to be delivered

Select and characterize the site and April-June 04 Report on secondary data analysis,
communities Sep-Dec 04 to be used project team and for site 

characterization
Community workshop reports and 
RRA survey:
Participatory site characterization
Project team workshop 

Identify and analyze possible constraints April-June 04 Diagnostic, planning and evaluation
to the adoption by farmers of efficient Sep-Dec 04 Workshops reports
water use options

Assess ex-ante impact of new options Sep-Dec 04 Participatory approach course
of supplemental irrigation system; May -Dec 06 Cost-benefits analysis reports

May-Dec 07 Cost-benefits analysis reports

Analyze existing policies and  institutional April-Dec 04 Policy and institutional measures
setups regarding improving water use Sep-Dec 04 review reports
efficiency and develop recommenda- May-Dec 07 Appropriate policy and institutional
tions for improvement instruments recommended reports

Develop, test and promote production April-June 04 Database
techniques, alternative innovative 
approaches and practical tools such as 
models and decision support systems gi- 
ving enhanced output per unit of water:
Data collection and acquisition Sep-Dec 04 Models, maps, report
Data processing and elaboration, April-June 04 Report
development of tools and Sep-Dec 04
Characterization of selected farms
Collection of the documentation, 
review and synthesis
Evaluation of potential technologies for April-June 04 Report
production with the farmer at the farm and Sep- Database
level (trials) Dec 04 Report
Economic evaluation of the new techno- Sep 04-Sep 07
logies
Collect agronomic, soil, climatic and Technologies, report
hydrodynamic data
Training on the " Expert System " Sep-Dec 05, 06
Organization of two field days per site  and 07 Report
each year for farmers June 04-May 07 Database
Organization of three training sessions 04 and 05 Knowledge
for the technicians and engineers of 
the ORMVAT
Organization of a visit of farmers of Jan and March Knowledge



Ouled Zmam and Bradia communities,
respectively. Moreover, monograph of the
project zone was analyzed to investigate the
possibility of improvement in the selected
areas. For the farmer survey, a one-week
planning session was held from 17–25
November 2004 with scientists involved in this
project. During the session, questionnaire was
finalized and pre-tested, and enumerators
were trained to use questionnaire.

The methodology for Syria as being one of
the satellite sites of the project included non-
repetition of any activities conducted in
either of benchmark site or other satellite
sites. The trend represented by no more
research on supplemental irrigation, but there
is an urgent necessity to go through social
and economic aspects encountering tech-
nology transfer and the adoption of SI tech-
nologies in wheat production by farmers. For
this purpose, rapid rural appraisal covered
both 1st and 2nd agro-ecological zones in
the three targeted provinces.

Based on RRA results, and considering objec-
tives of the project, the project team mem-
bers and the supervisors have designed a
questionnaire for data collection. The ques-
tionnaire included all needed variables to
investigate the feasibility of supplemental irri-
gation, and the impact of supplemental irri-
gation on water resources sustainability.

In Algeria, site and wastewater were charac-
terized and preliminary experiments on SI
using treated wastewater were initiated.

In Tunisia, a crop model for simulating wheat
yields and SI at different scales has been vali-
dated.

3.6 Communication and Reporting

The main stakeholders of the RBP are listed in
Table 3.1, which also shows the type of infor-
mation needed by each stakeholders group
and the source of information: 
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Table 3.2. (continued)

Activity Period Reports to be delivered

ORMVAT to the ORMVA of Moulouya of 05, 06 and 07
Production of technical guides, Sep-Oct 04 Knowledge, courses documents
pamphlets and audio-visual material 
for extension purposes March 05 Knowledge

Jan-Dec 07 Guides, pamphlets, audio-visual
materials

Evaluate, together with the stakeholders, Jan 05-Dec 06 Database
potential strategies that match water
requirements with water supply and 
optimize water use inf the target areas;
Collection of information Jan 06-Oct 07
Test and validation of the model 

Database
A model

Develop guidelines, packages and Dec 07 Final project report
technological, institutional and policy
options for improving water manage-
ments in the targeted areas



3.7 Refection Processes and Events

Table 3.2 summarizes the timetable and mile-
stones for the RBP.

The summary of activities and schedules is
also presented in a chart (Table 3.3)
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Table 3.3. Summary of activities and schedules during the RBP 4-year period

Activities Year 1 Year 2 Year 3 Year 4

1. Socioeconomics 
1.1 Inventory
1.2 Site characterization
1.3 Review of literature
1.4 Evaluation of results
1.5 Performance indicators
2. Model simulation to assess water use efficiency
2.1 Review and selection 
of the simulation models
2.2 Use the selected models
2.3 Production functions
2.4 Develop technology 
adoption indicator
2.5 Model application and
scenario development
3. Field trials
4. Policies and institutional 
setups
5. Guidelines development
5.1 Collection of previous 
data
5.2 Analysis of results and 
development general 
guidelines
5.3 Select and refine the 
best technologies
5.4 Development of 
improved policies and 
institutional setups



4. The Irrigation Benchmark- Egypt (IBP)
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4.1 Project Objectives and
Outcomes

The Project’s objective is to help the farmers
to develop and adopt techniques and sys-
tems that optimize water productivity in irri-
gated systems, including water manage-
ment, alternative crops, use of different water
sources and policy and institutional options
(Annex 7).

A common research task was designed to
develop and integrate techniques and tech-
nologies with full community participation for
the acquisition and supply of water to agri-
culture and for the efficient utilization of all
sources of water. The expected outputs for
the objective are:

• Information on how sustainable and effi-
cient farmers in the different agricultural
production systems use water in agricul-
ture and on the sources of inefficiency.

• Adopted and tested economically viable,
socially acceptable technologies that sus-
tainably improve WP in various agricultural
systems and ensure environmental viabili-
ty. 

• Guidelines for optimal irrigation schedul-
ing that maximize agricultural returns from
the irrigation water used.

• Policies required for implementing more
efficient water management practices
including water valuation,

• Farmer’s institutional arrangements for
participatory management of water
under scarcity. 

4.2 Impact Pathway for IBP

Figure 8 shows the impact pathway of the
RBP, which includes the main components:
inputs, research, outputs, innovation process,
outcomes rural development and goal. The
flow of information and impact analysis for
the RBP will be as follows (Impact Pathway
Model).

4.2.1 Project Inputs
The results of the benchmark research site
established in the Irrigated benchmark in
Egypt are planned to be transferred to other
similar areas (Sudan and Iraq). The integrated
watershed management approach was
adopted in the research. Typical sites of suit-
able size were selected based on agreed cri-
teria. A research program was designed
involving local communities and institutions in
a participatory approach.

4.2.2 Research Process and Activities (Natural
Resource Management NRM)
The project approach emphasizes community
participation, irrigated water management
and multi-institutions and multi-disciplinary
teams, with the involvement of the private
sector and relevant NGOs. For successful
technical intervention, the project will address
range land use and land tenure policies and
the institution that deal with irrigated land
management

Activities under this project include:
1. Farm survey and analyses to assess the

actual water productivity (WP) for multi-
cropping systems and to determine the
source of inefficiency in water use in tar-
get areas.

2. Model simulations to assess water use effi-
ciency and environmental effects of dif-
ferent potential technologies in the differ-
ent production systems under considera-
tion.

3. Field trials at selected locations and farm-
ers’ fields to generate data required for
modeling water productivity (WP) and
sustainability and fill the gaps in the avail-
able information necessary for improving
water management.

4. Analysis of the existing policies and institu-
tional setups regarding improving water
productivity (WP) and develop recom-
mendations for improvement.

5. Development of guidelines, packages,
technologies, policies and recommenda-
tions for improving water productivity
(WP) in those areas.
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To achieve these outputs, multidisciplinary
and multi-institutional teams were established
and discussed, in a national workshop, the
project document and framework for imple-
menting it. Agreement on the activities that
will be implemented during the four years of
the project was reached. Around 50
researchers representing 6 institutions in Egypt
with representatives from Sudan and Iraq in
addition to ICARDA scientists have participat-
ed in the workshop. The activities that will be
implemented in Egypt benchmark site have
the following components:
Component 1: Review Studies
Component 2: Site Selections and
Characterization
Component 3: Socioeconomics studies
Component 4: Technical and Socioeconomic
Interventions
Component 5: Human Capacity Building and
dissemination of the results

Since the project is a community-based and
of integrated nature, the communities partici-
pated in the design and implementation of its
activities. Watercourses were the unit sites in
the project where all farmers are participat-
ing in using the same source of irrigation
water. Selected sites considered the most
common farm sizes in Egypt, representation
of old lands, new lands and marginal soil
lands. The selected canals already having
farmer’s organizations at both canal and
Mesqa levels. The project aims to benefit from
the presence of these organizations in project
design and implementation. 

4.2.3 Expected outputs
1. Farm surveys and analyses to assess the
actual water productivity (WP) for multi-crop-
ping systems and to determine the source of
inefficiency in water use in target areas.

Output targets 2004
• Inventory studies
• Full characterization of sites and associat-

ed problems.
• Review of available information on water

use efficiency.

• Evaluation, monitoring and assessment of
the adoption and impact of potential
options/interventions

Output targets 2007
• Evaluation, monitoring and assessment of

the adoption and impact of Potential
Options/interventions

2. Model simulations will be carried out to
assess water use efficiency and environmen-
tal effects of different potential technologies
in the different production systems under con-
sideration.

Output targets 2004
• Select the proper simulation models that

will be used for monitoring and assessing
the impact of project activities on pro-
duction and environment, and identify
the data sets needed to run the selected
ones

• Assess the impact of deficit irrigation
under different water qualities and envi-
ronmental conditions.

• Assess the impact of irrigation manage-
ment on crop-water productivity.

• Assess the impact of different irrigation
management on production function of
some crops.

• Evaluating developed irrigation expert sys-
tems combined with crop simulation mod-
els

• Training on how to develop new irrigation
systems

Output targets 2005
• Assess the impact of deficit irrigation

under different water qualities and envi-
ronmental conditions.

• Assess the impact of irrigation manage-
ment on crop-water productivity.

• Assess the impact of different irrigation
management on production function of
some crops.

• Quantify the status and intensity of tech-
nology adoption and identify major con-
straints affecting the adoption process.

• Evaluating developed irrigation expert sys-
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tems combined with crop simulation mod-
els,

• Training on how to develop new irrigation
systems

Output targets 2006
• Assess the impact of deficit irrigation

under different water qualities and envi-
ronmental conditions.

• Assess the impact of irrigation manage-
ment on crop-water productivity.

• Quantify the status and intensity of tech-
nology adoption and identify major con-
straints affecting the adoption process.

• Evaluating developed irrigation expert sys-
tems combined with crop simulation mod-
els,

• Training on how to develop new irrigation
systems

Output targets 2007
• Assess the impact of deficit irrigation

under different water qualities and envi-
ronmental conditions.

• Assess the impact of irrigation manage-
ment on crop-water productivity.

• Evaluating developed irrigation expert sys-
tems combined with crop simulation mod-
els,

• Training on how to develop new irrigation
systems

3. Field trials at selected locations and farm-
ers’ fields to generate data required for mod-
eling water productivity (WP) and sustainabili-
ty and fill the gaps in the available informa-
tion necessary for improving water manage-
ment.

Output targets 2004
• Establish field trials at farmers’ fields and

research stations to generate data
required for modeling water productivity
(WP) and sustainability to fill the gaps in
the available information necessary for
improving water management

Output targets 2005
• Establish field trials at farmers’ fields and

research stations to generate data

required for modeling water productivity
(WP) and sustainability to fill the gaps in
the available information necessary for
improving water management.

Output targets 2006
• Establish field trials at farmers’ fields and

research stations to generate data
required for modeling water productivity
(WP) and sustainability to fill the gaps in
the available information necessary for
improving water management.

4. Conduct analysis of the existing policies
and institutional setups regarding improving
water productivity (WP) and develop recom-
mendations for improvement.

Output targets 2004
• Review the existing water policies and

setups locally, regionally and worldwide
and to come up with the best model that
suits the local conditions

Output targets 2005
• The research aims at the development of

water valuation and the assessment of
demand management alternatives and
options. 

Output targets 2006
• The assessment of the consequences of

alternative policies shall be carried out.

5. Develop guidelines, packages, technolo-
gies, policies and recommendations for
improving water productivity (WP) in irrigated
areas.

Output targets 2007
• Assure that each of the previous activities

produces an outcome of clear recom-
mendation, package or policies related
to improving water productivity
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4.3 Performance Questions,
Indicators and Information Needs

Annex 8 summarizes the performance ques-
tions, indicators and information needs for IBP.
The main key questions for the main objective
are: 
• To what extent has the project con-

tributed to implement suitable irrigation
systems and methods to maximize irriga-
tion water productivity in more productive
and sustainable irrigated agricultural
cropping systems? Why? Why not? 

• To what extent do the farmers adopt and
implement the proposed irrigation prac-
tices? Why? Why not?

• Did the farmers get higher water and
yield productivities? Why? Why not?

The main indicator for these questions is: a set
of improved technologies, methodologies,
and recommendations for optimizing water
productivity in irrigated systems, including
water management, alternative crops, use of
different water resources, and policy and
institutional options.

The baseline information requirements for the
above questions are:
• Review type and levels of applied tech-

nologies. Past experience of the work in
the irrigated old land will be assessed, les-
son learned, will be identified and utilized
in project implementation

• Establish a base line for the selected com-
munities to be used in monitoring and
evaluating the project.

• Identify potential options/interventions for
water use efficiency.

• Develop performance indicators for:
I Water productivity in irrigation system
II Water management practices
III Alternative crops
IV Use of different water resources; and 
V Policy and institutional options.

The indicators for the above questions are:
• Documents and publications
• Baseline Surveys

• Household surveys
• PRA
• Workshops and field days

4.4 Information Gathering and
Organization

The data and information needed for the IBP
could be summarized according to expected
outputs as follows:

Productivity Enhancing Outputs include:
Cropping, Drainage System, Scheduling,
Germplasm, Crop management, Irrigation
system and water allocation. The data and
information for these outputs are: yields
(kg/ha), water productivity (WP) (kg/m3),
gross margin (GM) ($/ha), net income at farm
level, Area under irrigation, and higher mar-
ket prices. 

Environment Outputs include: (i) Positive
impact: improve soil fertility of saline area in
new lands, prevent salinity in old lands, and
control water table. (ii) negative externality:
drainage water quality (salinity). The data
and information for these outputs are: pollu-
tion (water quality), soil fertility, soil salinity, sus-
tainable groundwater, and Drainage water
quality

1. Social Outputs include: settlement of farm-
ers (new lands and saline areas), Equity issues,
Labor force and World Poverty Index (WPI) -
% of farmers bellow poverty line and poverty
gap. The data and information for these out-
puts are: upstream-downstream conflicts,
poverty gap, % of people bellow poverty line,
health, income distribution, and access to
water resources.

4.5 Baseline and Livelihood
Characterization 

In Egypt, A multidiscipline research team is
established at each location. Each team
includes a socio-economist and water, soil,



and plant nutrition specialists from ARC, in
addition to members of the farming commu-
nity, local extension offices and/or agricultur-
al cooperatives. An initial pre-test is conduct-
ed, during which the objectives, methods
and activities of survey are explained to the
farmers and local teams in each area.

To achieve the objectives of the project three
methods of information collection have been
applied in three selected sites (New lands,
Old Land and Salt-affected /Marginal Lands),
which were selected across three canals’

communities (El-Bustan, Alatf and El-Shoka
and El-Serw main drain) via three types of
preparatory study:
• Inventory studies and Secondary data: to

summarize all available information on
past and ongoing research and develop-
ment activities related to issues of natural
resource management with emphasize
on water resource management

• Participatory Rural Appraisal (PRA): to
identify the main water resource man-
agement problems and constraints at the
farm level; and
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Table 4.1 Stakeholders information flows in the IBP 

Stakeholders Type of Information Source of information

Project Manager-ICARDA -Work Plan - Regional Steering Committee:
- Progress Report - PMU

Regional Steering Committee: -Work Plan - Regional Technical Committee
-IFAD, AFSED, OPEC Fund, DGs of NARS - Progress Report - National Steering Committee
- National Coordinators (Observers) - PMU
Regional Technical Committee - Work Plan PMU

- Progress Report
National Steering Committee - Work Plan - PMU

- Progress Report - National Technical Committee
National Technical Committee - Progress Reports
Project Management Unit (PMU) National Steering Committee
- MIS Unit National Technical Committee
- GIS unit - Research Centers
- M&E unit - Government and NGOs

- Beneficiaries and communities
Research Centers - Work Plan - PMU
-- Agricultural Research Center - Technology - Beneficiaries and communities
(ARC, MALR) implementation - National Technical Committee
-- Research Institutes, National feedback
-- Water Research Center 
(NWRC, MWRI), 
-- Desert Research Center (DRC), 
-- National Research Center (NRC),
-- Ain Shams University and Cairo
University

Government and NGOs: Project reports PMU
- MOA
Beneficiaries and communities Work Plan, Progress - PMU

Reports, Technology - Research Centers



• Multidisciplinary Surveys (MDS): to fill gaps
in the information gathered through the
PRA

In the first phase of Sudanese satellite site, the
main activities were concentrated on identifi-
cation and characterization of the selected
sites, the community (Gezira, Rahad and
Essuki), reviewing the existing studies and col-
lecting data on the following aspects: i)
Biophysical aspects which include soil, water,
productivity, cropping patterns, water use,
and irrigation practices, technology use; and

ii) Socioeconomics aspects which include
sources of livelihoods, resources endowments
(natural, human, social, financial, and physi-
cal capital assets).

4.6 Communication and Reporting 

The main stakeholders of the IBP are listed in
Table 4.1, which also shows the type of infor-
mation needed by each stakeholders group,
the source of information. The primary benefi-
ciaries will be the rural poor who depend on

49

Table 4.2 Summary of activities and schedule during the RBP 4-year period
Activities
1. Socioeconomics
1.1 Inventory
1.2 Site characterization
1.3 Review of literature
1.4 Evaluation of results
1.5 Performance
indicators
2. Model simulation to assess water use efficiency
2.1 Review and selection 
of the simulation models
2.2 Use the selected 
models
2.3 Production functions
2.4 Develop technology 
adoption indicator
2.5 Model application and 
scenario development
3. Field trials
4. Policies and institutional 
setups
5. Guidelines development
5.1 Collect previous data
5.2 Analyse results, 
develop general 
guidelines
5.3 Select and refine the 
best technologies
5.4 Develop improved
policies and
institutional setups
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rainfed, rangeland areas and irrigated agri-
culture for their livelihoods and, ultimately, all
consumers of water. This may be achieved by
direct involvement of the communities in the
target environments but also through national
researchers, who will acquire experience and
skills in advanced research methodologies as
well as a range of improved water manage-
ment practices and options. Also users
include national policy makers who will
receive information on both the technical
and socioeconomic aspects of water man-
agement that will assist in formulating nation-
al policies to support the adoption of rational
water use and management. 

4.7 Reflection Processes and
Events

Table 4.2 summarizes the Timetable and
Milestones for the IBP
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About ICARDA and the CGIAR

Established in 1977, the International Center for Agricultural

Research in the Dry Areas (ICARDA) is one of 15 centers sup-

ported by the CGIAR. ICARDA’s mission is to improve the

welfare of poor people through research and training in dry

areas of the developing world, by increasing the produc-

tion, productivity and nutritional quality of food, while pre-

serving and enhancing the natural resource base.

ICARDA serves the entire developing world for the improvement

of lentil, barley and faba bean; all dry-area developing countries for

the improvement of on-farm water-use efficiency, rangeland and

small-ruminant production; and the Central and West Asia and North

Africa (CWANA) region for the improvement of bread and durum

wheats, chickpea, pasture and forage legumes, and farming systems.

ICARDA’s research provides global benefits of poverty alleviation

through productivity improvements integrated with sustainable natural-

resource management practices. ICARDA meets this challenge

through research, training, and dissemination of information in partner-

ship with the national, regional and international agricultural research

and development systems.

The Consultative Group on International Agricultural

Research (CGIAR) is a strategic alliance of countries, inter-

national and regional organizations, and private founda-

tions supporting 15 international agricultural Centers that

work with national agricultural research systems and civil

society organizations including the private sector. The

alliance mobilizes agricultural science to reduce poverty, foster human

well being, promote agricultural growth and protect the environment.

The CGIAR generates global public goods that are available to all. 

The World Bank, the Food and Agriculture Organization of the

United Nations (FAO), the United Nations Development Programme

(UNDP), and the International Fund for Agricultural Development (IFAD)

are cosponsors of the CGIAR. The World Bank provides the CGIAR with

a System Office in Washington, DC. A Science Council, with its

Secretariat at FAO in Rome, assists the System in the development of its

research program.
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