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Abstract

The importance of quantifying the economic returns to investments in aquatic resources research together with the social, environ-
mental and institutional impacts of such investments is widely recognized among ICLARM's donors, trustees and beneficiaries. As
~ with other CGIAR centers, ICLARM is being asked to provide specific accounts of the outputs of its research and theirimpact on
farms and on fisheries, including their socioeconomic impact. Such impact information has become a necessary, though not
sufficient, basis for setting priorities and allocating resources for research for the CGIAR centers.
This paper discusses the types and methods of impact assessment relevant to ICLARM's work. A three-pronged assessment
approach is envisaged to capture the full range of impacts: 1) ex anle assessment for research priority setling; 2) assessment prior
to dissemination or adoption along with monitoring and evaluation; and 3) ex post impact assessment. It also discusses the
objectives and scope for operational impact assessment of ICLARM's research.

Introduction

For nearly two decades, ICLARM
has been actively engaged in research
on aquatic resources in developing
countries, often in partnership with
national aquatic research systems
(NARS) and non-governmental or-
ganizations (NGOs). The broad aim
of this research has been to contrib-
ute to achieving economic growth,
reducing poverty, improving food
security and promoting environmen-
tal sustainability in the developing
world. A number of technology,
management and policy options
have emerged from ICLARM'’s past
research endeavors, and extensive
studies have been made of the rel-
evance and usage of its scientific
papers and products (such as soft-
ware) using citation analyses and
other bibliometric methods (Maclean
1988; Maclean et al. 1990; Maclean

and Janagap 1993; Dizon and
Sadorra 1995). However, relatively
little has been done in monitoring
the impact of its work in terms of its
contribution to achieving the main
economic, social and environmen-
tal goals mentioned above.

The importance of quantifying
the economic returns to investments
in aquatic resources research to-
gether with the social, environmen-
tal and institutional impacts of such
investments is being emphasized by
ICLARM's donors, trustees and ben-
eficiaries. As with other CGIAR cen-
ters, ICLARM is being asked to
provide specific accounts of the out-
puts of its research and their impact
on farms and fisheries, including
their socioeconomic impact. This
information has become a necessary,
though not sufficient, basis for set-
ting priorities and allocating re-
sources for research for CGIAR

centers (Bantilan and Ryan 1996).

Regular and systematic assess-
ment of the impact of ICLARM's re-
search along with the identification
of factors that determine the type of
technologies and management solu-
tions demanded by farmers and fish-
ers has become important in
defining and designing ICLARM’s
continued involvement in aquatic re-
sources research. The assessment of
impact can: (a) guide the choice of
research portfolios into areas with
the highest returns; (b) give feedback
to researchers regarding clients’
needs and improve the design of and
set clear targets for research; (c) dem-
onstrate the value of ICLARM's work
in quantitative and qualitative terms;
and (d) demonstrate the value of
aquatic resources research to justify
future investment.

An assessment of the potential
benefits of various research projects

'ICLARM Contribution No. 1444. An earlier version of this paper was presented as a poster at the International Workshop on Assessing
Impact in Natural Resource Management Research, 27 - 29 April 1998, ICRAF Headquarters, Nairobi, Kenya.
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Fig. 1. Impact assessment framework.

is needed for priority setting in the
initial phase of research, as well as
forvalidating and realigning future re-
search priorities. Indeed, there is in-
creasing emphasis on the importance
of ex ante assessments as a primary,
though not sole, basis for deciding
where to invest scarce research re-
sources. Ex post impact assessments
are concerned with whether and to
what extent the research results, tech-
nology or information have been
adopted and, where adopted, what
the impact has been. To create an ex-
plicit linkage between ex ante assess-
ment during priority setting and ex
post impact studies will require con-
sistency in approach, objectivity in
methodology, and compatibility in the
empirical estimation.

Given the importance of know-
ing and demonstrating the impact
of ICLARM's work over the long
term (ex post), and obtaining esti-
mates of it in advance (ex ante) for
more objective planning,
ICLARM's framework for impact
assessment will form an essential
part of priority setting and should
be able to provide measures for
key indicators of impact and their
dimensions. However, in develop-
ing a‘framework for impact assess-
ment, we should not under-
estimate the difficulty of attribut-
ing impact in cases where several
organizations and groups have
been involved in the process and
where the baseline and impact data
are scarce and imprecise.
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Framework and
Guidelines

The impact assessment frame-
work being adopted by ICLARM is
based on the research and develop-
ment (R&D) continuum, i.e., the con-
tinuum from selecting and
performing research through to
adoption and the impact of adoption
(Fig. 1). Impact assessment is not a
one-off exercise. To be effective, it
must be conducted at various stages
of the research-adoption-impact
continuum. This means that the re-
search process should begin with a
clear projection of research oppor-
tunities and potential for impact
and these be continuously moni-
tored, evaluated and refined using
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Fig. 2. Methods and materials/data needed at different stages of impact assessment.

milestones laid out in the proposals
(Ahmed et al. 1997). A proposal
should indicate the target beneficia-
ries, i.e., who the research aims to
impact, what the adoption pathways
are most likely to be, how that im-
pact might be measured, and what
product or output will come out of
the research.

The aim is to develop a framework
which ensures that data for impact
assessment are collected as part of the
research process of projects. A num-
ber of ICLARM projects have already
established built-in mechanisms for
undertaking impact assessment work
at the early stages of the research-
adoption-impact continuum. Since
much of ICLARM'’s research effort
goes into producing broad-based re-
sults (i.e., intermediate products)
rather than final products suitable to
all local aquatic and socioeconomic

6

environments, greater collaboration is
needed with the NARS partner insti-
tutes in assessing the impact. Fig. 2
provides a schematic description of
methods and materials that will be
needed for a three-pronged assess-
ment approach to capture the full
range of impact of ICLARM’s work.

Ex Ante Impact Assessment
and Priority Setting

This is ex ante assessment of a
new research undertaking on gen-
eration of technology, knowledge
or management models. It requires
information on both the supply
and demand aspects of research.
Parameters for assessment of the
supply aspects (potential out-
comes) of new research need to be
based on the experience and sci-
entific judgment of well informed

sources. Experts in the area with
particular interest in the results and
outcomes of the research will define
and provide the first estimates of the
parameters. However, biases inher-
ent in these judgements and esti-
mates will need to be taken into
consideration. Benchmark infor-
mation reflecting historical trends
(e.g., yield, technological, social,
demographic, economic, institu-
tional and environmental) in the
area of research concern will serve
as a reference point in deriving
and analyzing the ex ante poten-
tial. Data on the current and fu-
ture needs of existing and potential
beneficiaries will provide informa-
tion on the demand aspects of re-
search.

A priority setting working group
consisting of experts from wider in-
terest groups will review the initial
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estimates and assumptions about the
parameters in the light of the bench-
mark information. Finally, there will
be a client review under which the
working group will present its assess-
ment on the potential for generation
and adoption of technologies, policy
and management options to the larger
group of major stakeholders, includ-
ing farmers, fishers, processing in-
dustry and consumers. They will
review and modify the estimates and
assumptions about the potential ben-
efits, if necessary. The ex ante assess-
ment will serve as a useful tool for
prioritizing research projects.

Anexample of this type of exante
assessment can be found in the carp
genetic improvement project being
carried out in selected Asian coun-
tries, funded by the Asian Develop-
ment Bank (ICLARM 1996). The
major objectives of this project are
to: (i) develop criteria for prioritiz-
ing carp genetic research; (ii) iden-
tify priorities for research with
specified focus on choice of species,
farming system and traits (e.g.,
growth, survival and meat quality);
and (iii) initiate and conduct research
based on identified research priori-
ties. The project has relied on
knowledgeable researchers in the
participating countries for assessing
the potential for improving produc-
tivity of various species of carp
through research. On the other
hand, the project is conducting sur-
veys of producers and consumers
and using secondary data for ana-
lyzing demand for research in terms
of species, farming systems and
traits. This information has been
used to identify research areas for
improving productivity and output.
Genetic research has been started
after selecting species, farming sys-
tems, traits and breeding goals with
maximum potential pay-off and in
consideration of equity issues.

Ex ante assessment for priority
setting must, however, take into ac-
count the: (i) current stock of knowl-
edge. advances in science, and
changes in policy and infrastruc-
ture; (ii) negative and positive con-
sequences of not undertaking the

research; (iii) possibility of failure of
research by using some measure of
probabilities of success; and (iv)
trade-offs between equity,
sustainability and profit.

Monitoring and Evaluation

Monitoring and evaluation meth-
ods will be used to examine the po-
tential impact of a research outcome,
for instance a newly generated tech-
nology considered ready for dis-
semination. Assessment at this stage
will be more rigorous than the pre-
vious one as it involves the impact
of a known technology or research
outcome. However, methods to be
used, parameters to be estimated
and sources of data will be different
for different types of research out-
comes. For some technologies impact
parameters and indicators can be
estimated from assessment at the
household, farm and community
levels, while for others it may be
necessary to obtain information at
national or global levels.

An example of monitoring and
evaluation for ex ante assessment at
ICLARM is the DEGITA (Dissemi-
nation and Evaluation of Genetically
Improved Tilapia in Aquaculture)
project. Under the DEGITA project,
evaluation of genetically improved
farmed Nile tilapia (Oreocromis
niloticus) was made to determine the
potential impact of the improved ti-
lapia breeds in terms of yield im-
provement, cost reduction, quality
improvement and profit enhance-
ment at the level of the producers,
and in terms of supply and price
changes at the level of consumers.
The study utilized results of on-farm
production trials of different tilapia
breeds along with results of house-
hold and market surveys in five
Asian countries (Bangladesh, China,
Philippines, Thailand and Vietnam)
where the dissemination of the im-
proved Nile tilapia breed (GIFT
strain) was made through the project
(ICLARM 1998).

Two other examples of projects
or activities that are seeking to de-
termine measurable indicators, to
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provide a more comprehensive ex
ante evaluation using data from trial
and pilot farmers, fishers and their
communities are: (i) Increasing and
Sustaining the Productivity of Fish
and Rice in the Flood-prone Ecosys-
tem in South and Southeast Asia;
and (ii) Impact of Giant Clam Pro-
ductivity Improvement Research.
The first project has generated
baseline information on rice field
production systems and their links
to fisheries and the people involved.
This was followed by experiments
on integrated rice-fish farming. The
second project has developed bio-
economic models of giant clam pro-
duction which, together with an
analysis of product and market de-
velopments, can be utilized for pro-
jections of the potential impact of
productivity enhancement research
on giant clams (Hean and Cacho
1997a, 1997b).

Ex post Impact Assessment

A full analysis of the impact of
ICLARM research will only be avail-
able with ex post assessment of the
adoption or dissemination of the
research outcomes or technologies.
Ex post assessment of research ben-
efits will demonstrate, in both quan-
titative and qualitative terms,
whether investment in aquatic re-
sources research indeed does im-
prove aquatic productivity, protects
the environment and provides ben-
efits to both producers and consum-
ers in the developing countries. Ex
post impact assessment will also gen-
erate information for scientists and
research managers for setting direc-
tions and priorities and in allocat-
ing resources for further research.

Ex post assessment will require
both primary and secondary data to
capture information on the percep-
tions of beneficiaries of production
constraints and resource manage-
ment practices. Field surveys and
secondary information supplied by
NARS partners will be an essential
source of data to make ex post as-
sessment, and compare ex post real-
ization with ex ante estimates. The
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rate and extent of adoption of tech-
nologies, policy and management
options can provide measures for
gaps between ex ante estimates and
ex post realization.

Assessment of market structures,
including external trade scenarios,
will also be relevant for ex post as-
sessment of many technologies af-
fecting the quantity, quality and
periodicity of production. Changes
in market structure have important
implications for the magnitude and
distribution of research benefits be-
tween producers and consumers.

Ex post assessment will also re-
quire mechanisms for monitoring the
application and adaptation of tech-
nologies in the post-adoption phase.
Field data from NARS and network-
ing with the NARS at the transfer
and dissemination stage will provide
the information for ex post impact
assessment. However, it should be
noted that ex post impact will never
be a complete measure nor will the
impact be limited to a fixed time
period. The impact of a certain tech-
nology can go beyond the time frame
of the analysis and provide spillover
benefits for a wider area than ini-
tially expected.

Operational Impact
Assessment of
ICLARM’s Research

A framework for the evaluation
of ICLARM'’s research undertakings
or projects and for the assessment
of their impacts, covering the eco-
nomic, social, environmental and
institutional dimensions, is given
below. The methodology described
is one of “operational impact assess-
ment” involving both ex ante and ex
post elements in research and devel-
opments based on the results of the
research. It will initially be applied
to the assessment of completed re-
search projects. More importantly,
it will serve as a basis for the devel-
opment of an internal mechanism to
include ex ante impact assessment
in every major research initiative in
the future.

Objectives

* To determine the dimensions and
indicators of impacl and provide
estimates of these indicators for
ICLARM research projects.

* To develop and adapt methodolo-
gies and databases for research
impact assessment and provide
inputs into research priority set-
ting for ICLARM.

* To assess the contribution of
ICLARM research results in
NARS, NGO and public and pri-
vale sector programs.

* To provide quantitative esti-
mates of benefits from
ICLARM’s research and re-
search-related activities.

* To integrate impacl assessment
into the research process in all
major ICLARM projects.

* To involve NARS partners in the
research evaluation process and
provide them with he necessary
methaodology and training support.

Scope

Institutionalization and integra-
tion of research evaluation into the
research process at ICLARM. This
will allow a cost-effective integration
of information on early adoption of
research outputs generated by
ICLARM and its partners, diagno-
sis of problem areas in ongoing re-
search, and feedback of information
to refine research strategies and pri-
orities within projects.

Validation of ex ante estimates
through ex post studies. Estimates of
the economic returns from research
are often made for certain assumed
level-of-adoption ceilings and re-
search-adoption lags. Validation of ex
ante estimates through ex post impact
studies will increase the reliability of
future ex ante priority assessments.
For this, the research project should
include: (i) experimental design to
measure direct and indirect changes
or to compare before and after situa-
tions; and (ii) a logical framework
analysis that will link project inputs
with outputs (Ahmed et al. 1997).

Developing mechanisms for a svs-
tematic and comprehensive impact
assessment of technologies. manage-
ment options. software, knowledge
and/or information resources gener-
ated by ICLARM and its partner in-
stitutions, NARS and NGOs. In this
regard, ICLARM will initially con-
duct impact studies for a number of
its key projects that have operated
for some time. Most of ICLARM’s
research outputs are intermediate in
nature, and it is more difficult to
assess the ultimate value of interme-
diate products than to assess the
impact of final products.

Interaction with NARS and
other sibling CGIAR centers. Con-
tinued exchange of information on
approaches and methodologies
will help achieve the objectives.
Involving ICLARM and NARS bio-
logical and social scientists jointly
in both ex post and ex ante stud-
ies can serve to institutionalize the
process and work to the mutual
advantage of the partners.

Develop an impact database
that will allow storage. retrieval,
and integration of primary and sec-
ondary impact data. Primary data
will include results of adoption
and information on adoption vari-
ables from formal and informal
surveys at the levels of farm and
fisher households and the commu-
nity. Secondary data will be based
on documentation and review re-
ports, and will include variables
pertaining to resources and habi-
tat (e.g., reef health), the products
and benefits from the resources,
and the state and dynamics of so-
cioeconomic conditions. Primary
data will provide a comparison for
the projections made during ex
ante priorily setting. Primary data
from farm and fisher surveys can
also confirm the exlent of adoption
of research outpults across wider
groups. Research and adoption
lags assumed during the ex ante
assessment can be verified from
results of ex post assessment based
on field data.
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Dimensions and Indicators
of Impact

The focus of most of the cur-
rent ICLARM research projects is
toward improving productivity,
protecting the environment, saving
biodiversity, improving policies
and strengthening national pro-
grams. The choice of methods of
assessment and indicators of im-
pact will differ according to the
focus of each project or program.
Methods of assessment, data, and
information required will also vary
(Fig. 2). It will, therefore, be diffi-
cult to follow a generic method for
assessing the impact of various
projects and their outcomes at each
stage of evaluation.

It can be argued that research
in CGIAR centers, such as
ICLARM, is an economic activity
that involves investment of scarce
resources in the production of
knowledge. This is done with a
view to increasing and maintain-
ing aquatic productivity and
thereby contributing to a range of
economic (e.g., efficiency), social
(e.g., equity) and environmental
(e.g., sustainability) objectives.
Relevant indicators or indices will
include:

Efficiency - growth rate, in-
creased productivity, cost reduction/
saving, multiple cropping/harvest-
ing, risk reduction and reduced rate
of degradation;

Equity - income, employment,
food security, poverty reduction,
participation and empowerment in
relation to both general beneficiaries
(e.g., poorer households) and spe-
cific target groups (e.g., women);

Sustainability - habitat protec-
tion or rehabilitation, erosion and
pollution control, waste manage-
ment, recycling and integration,
and protection/improvement of
biodiversity.

Not all of the dimensions and
indicators noted above are relevant
to the whole range of research pro-
grams undertaken by ICLARM.
Broadly, the research programs fall
into three main categories: (i) re-

source management and environ-
mental research (e.g., aquatic habi-
tats, fish stocks, and biodiversity);
(ii) fish breeding and integrated
fish farming; and (iii) policy and
information. While standard effi-
ciency and equity indices can be
used for assessing the impact of
the second category of research
(Alston et al. 1995), it is difficult
to define and measure these for the
other two categories, particularly
for resource management and en-
vironmental research. The benefits
of natural resources management
and environmental research are
often not expressed through the
market mechanism and there is a
wide divergence between social
and private benefits and costs.

Due to the low state of knowl-
edge of how aquatic resource sys-
tems behave, the R&D process is
often caught in a dilemma between
creating a body of knowledge and
the production of a usable ‘technol-
ogy’. In the case of resource man-
agement and environmental research,
the impacts will be measured
through key indicators referring to:
(i) the resource itself, such as bio-
mass, relative abundance, average
trophic level of the stocks, year-to-
year variation, water quality and
biodiversity; (ii) products of the re-
source, such as catch and catch per
unit effort; and (iii) economic and
sacial benefits, such as employment,
income, health, nutrition, services,
community harmony and equity (in-
cluding gender benefits).

Quantitative data on many of
these key indicators is not avail-
able at the scale or precision re-
quired for impact studies. Many
natural resource management
questions require fundamental,
often location specific, knowledge.
Generating such knowledge will
create no immediate impact and yet
without the knowledge little
progress can be made. Trial-and-
error management approaches are
usually high risk. Valuation and
bioeconomic modeling can be used
to provide such measures for natu-
ral resources.
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Concluding Remarks

Investment in impact assessment
activities will not only generate in-
formation on the indicators or mea-
surements of impact, but will also
contribute to ICLARM's natural re-
sources research program in general.

It should be noted that the im-
pact of research depends on various
exogenous factors beyond the pur-
view of the research process itself.
There could be a divergence between
the actual and potential impact of
research outcomes. For instance,
when a ‘technology’ package is ad-
vised for management and policy
formulation, many variants of the
package and the strength or com-
pleteness of its adoption are pos-
sible. Researchers can have some
impact on this process by learning
how to better package their advice
in useable forms for management but
they ultimately have little control
over whether and how it is adopted.
This suggests that qualitative assess-
ments of the technology transfer step
should be used in addition to quan-
titative methods.

Finally, existing natural re-
sources and governance regimes will
have a strong influence on the utili-
zation of research knowledge and
technology, and much of the research
knowledge and technology produced
may require changes in the institu-
tional and policy environments.
There will often be considerable lags
in adoption, making the time-frame
for full ex post impact assessment
very long and highly variable accord-
ing to the nature of the product pro-
vided and the type of resources and
governance involved.
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Fig. 5. Catch by fishing gear/group In Karnataka State during
the periods 1980-1984 and 1990-1995 (MAG: mechanized
artisanal gears; NMAG: non-mechanized artlsanal gears).

1985

Fig. 7. Catch of selected (A) pelagic and (8) demersal groups in
Karnataka State (1975-1993),

In the article “Length-weight relationships of demersal fishes from the Gulf of Salamanca, Colombia"
published in the July-September 1998 issue (Vol. 21, No.3, p. 30 and 32), the author's name should
read “L.O. Duarte” instead of “J.O. Duarte” and the authors are from INVEMAR, not INVEMER.
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