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Foreword

The Australian Government has supported the
International Agricultural Research Centres (IARCs),
primarily through the Consultative Group on
International Agricultural Research (CGIAR), since
their founding in the early 1970s.

Since 1992, this support has largely been channelled
through the Australian Centre for International
Agricultural Research (ACIAR). For core funding,

the priorities are to foster strong linkages between the
IARCs, ACIAR and Australian research organisations
working together in our partner countries, and to
contribute to strengthening of IARC governance to
ensure that programs focus on rural poverty and
inclusive growth. The priorities for project-specific
funding are to strengthen the links between Australian
research institutions, the National Agricultural Research
Systems (NARS) and the IARCs, and to help focus
IARCs on ACIARS bilateral priorities.

ACIAR focuses its activities within a well-defined set of
mandated regions. When this study was commissioned
in June 2009, these included North Asia, Papua New
Guinea and Pacific island countries, South Asia, South-
East Asia and southern Africa. This study examines, in
very broad terms, evidence of the returns on investment
flowing from research undertaken by the various
CGIAR centres across these regions. The main intention
was to assess the benefits reported in published
economic impact studies in relation to the mandated
regions, and to compare these with the total investment
in the CGIAR since its establishment.

The study adopted a benefit—cost meta-analysis
methodology, which is designed to identify a threshold
level of benefits arising from total project expenditure.
The benefits are aggregated from individual analyses
that meet an established standard for reliability

and rigour. From the 27 studies selected for formal
assessment, the final analyses involved only those that
met the standard of published, reliable and credible
economic impacts.

Thus, the assessors have determined that aggregated
benefits resulting from this selection process, which
represent a lower boundary, constitute a return to
ACIAR’s mandated regions of at least $2.7 million for
every $1 million invested by the CGIAR system. This
value most likely will rise significantly once the whole
range of possible benefits is considered. Also listed in
this report are some of the benefits that have accrued
for Australia. All of these add up to a positive outcome,
and one that gives impetus for Australia to continue
investing, through ACIAR, in the CGIAR system.

Nick Austin
Chief Executive Officer, ACIAR
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Summary

The key objective of this study was to provide evidence
of how effective Consultative Group on International
Agricultural Research (CGIAR) investment in
agricultural research and development (R&D) has
been in terms of achieving economic impacts within
the mandated regions of the Australian Centre for
International Agricultural Research (ACIAR). Thus, this
study complements the ACIAR bilateral assessments
done by Raitzer and Lindner (2005) and builds on

the existing meta-analyses undertaken on CGIAR
investments by Raitzer (2003) and others, but focuses
only on those large-scale, verifiable benefits accruing to
areas within ACIAR’s mandated regions.

A short list of 27 studies was selected for formal
assessment under the credibility assessment framework
that rates studies based on elements of ‘transparency’
and ‘demonstration of causality’. Of the 27 studies,

10 were assessed as having ‘substantially demonstrated’
benefits, 4 were assessed as having ‘plausible’ benefits,
and another 3 were assessed as having ‘potential’
benefits. Ten studies were excluded after further
consideration, for reasons including that their benefits
were not reported as net present values (NPVs) or on an
appropriate regional scale.

The aggregated benefits from this selection process
represent a lower bound of benefits that have been
confidently realised as it comprises only those studies
for which reliable and credible economic impacts have
been published. Although this process will not capture
all the economic benefits arising from investment

in agricultural research in the mandated regions, it
provides a degree of confidence that the benefit:cost
ratio reported is reliable.

After implementing this procedure, we estimated that,
under the most restricted set of assumptions about
credible benefits, every $1 million invested by the
CGIAR system in ACIAR’s mandated regions produces
a return to the developing countries in these regions
of at least $2.7 million. Under a more relaxed set of
assumptions about credible, plausible and potential
benefits the return is up to $3.9 million.

These estimates suggest that continued investment by
donor organisations, such as ACIAR, in the CGIAR
system will produce high pay-offs, and that by
supporting the CGIAR system, some of the benefits
achieved are attributable to ACIAR’ investment.

BENEFIT—COST META-ANALYSIS OF INVESTMENT IN THE INTERNATIONAL AGRICULTURAL RESEARCH CENTRES (IAS 68)
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Introduction

ACIAR and CGIAR investment in agricultural R&D

The Australian Centre for International Agricultural
Research (ACIAR) is an Australian Government
statutory authority that operates within the portfolio
of the Department of Foreign Affairs and Trade. It was
established in 1982 to pursue research into developing
more productive and sustainable agricultural systems
of benefit to both Australia and developing countries.
Given Australia’s geographic location and foreign affairs
and aid priorities, ACIAR focuses its activities within
a well-defined set of mandated regions (primarily
North Asia, Papua New Guinea and Pacific island
countries, South Asia, South-East Asia and southern
Africa).l ACIAR’s primary interest is in bilateral

R&D investments with individual countries within
the mandated regions, where ACIAR commissions
collaborative research between Australian and
developing-country researchers in research areas in
which Australia has acknowledged competence. In
2009-10, about two-thirds of ACIARs research and
development budget was allocated to this area of
bilateral R&D investment (ACIAR 2010).

ACIAR also administers Australia’s contribution to the
International Agricultural Research Centres (IARCs)
(aciar.gov.au/projects/multilateral/2399). The IARCs
that receive ACIAR funding are non-profit institutions,
most of which operate as part of the Consultative Group
on International Agricultural Research (CGIAR). There
are currently 15 IARCs within the CGIAR network,

1 In ACIAR’ 2010-11 annual operational plan these have
been renamed as, respectively, Papua New Guinea and
Pacific island countries; Indonesia, East Timor and the
Philippines; Mekong countries and China; South and West
Asia; and Sub-Saharan Africa.

with a combined annual expenditure of almost US$500
million in recent years (cgiar.org/centres). The missions
of the international centres focus primarily on delivering
agricultural productivity, poverty reduction and
environmental sustainability via a diversity of research
portfolios covering topics ranging from natural resource
management to work on specific crop, livestock and fish
commodities (Renkow and Byerlee 2010). Appendix 1
lists the 15 centres and their areas of operation. Renkow
and Byerlee (2010) provide a comprehensive review of
published CGIAR research impacts and evidence. Their
review highlighted areas of CGIAR research yielding the
strongest positive impact, namely genetic improvement,
pest management and natural resources management
and policy.

ACIARS investment in the CGIAR network supports the
core activities of the CGIAR and provides to individual
centres specific project funding that is consistent with
ACIARS country program strategies. The goal of ACIAR’s
multilateral program is to ensure the effectiveness of,
and benefits to, developing countries and Australia

from agricultural R&D conducted by the IARCs with
funds provided by Australia. In 2009/10 this significant
investment represented approximately one-third of
ACIAR’s budget (ACIAR 2010), or about A$18 million.
The amount is expected to increase in the near future.

The Impact Assessment Program within ACIAR
undertakes and commissions assessments of the pay-off
from Australia’s investment in international agricultural
research. Most of these assessments are of individual
bilateral projects, or of broader areas of research or
policy interest. The results of these assessments are
published on the ACIAR website (aciar.gov.au).

As part of this program of impact assessments, the
study reported here was charged with examining in very
broad terms the return on investment flowing from

10 BENEFIT—COST META-ANALYSIS OF INVESTMENT IN THE INTERNATIONAL AGRICULTURAL RESEARCH CENTRES (IAS 68)



research undertaken by the various CGIAR centres
across ACIAR’s mandated regions. The intention of the
study was to assess the benefits reported in published
CGIAR economic impact assessments in relation to

the mandated regions and to compare these to the total
investment in CGIAR undertakings since establishment.
The methodology used, benefit—cost meta-analysis,
follows that developed by Raitzer (2003).2 Meta-analysis
is used to identify a threshold level of benefits arising
from total project expenditure. The benefits are
aggregated from individual analyses that meet a set
standard for reliability and rigour consistent with that
established by Raitzer (2003).

Obtaining a plausible measure of the benefits from
CGIAR research activities within ACIAR’s mandated
regions provides an indication of the effectiveness of the
CGIAR in improving the wellbeing of the poor in those
regions. By supporting the CGIAR system, it could be
said that some of the benefits achieved are attributable
to ACIAR investment. Comparison of CGIAR
expenditure in the mandated regions with a measure
of reliable benefits for the same areas can be used as

an indication of the value of continued investment by
ACIAR in the CGIAR system.

This approach has also been used by Raitzer and
Lindner (2005) in reviewing the returns from ACIAR’s
bilateral research and development (R&D) investments,
and by Raitzer and colleagues in a suite of subsequent
assessments (Raitzer and Kelley 2008a, b; Raitzer et al.
2010) of returns from CGIAR funding.

Background to the methodology

The first impact assessments undertaken by the
CGIAR were initiated in 1984 (Raitzer and Kelley
2008a) although it was the late 1990s before an Impact
Assessment and Evaluation Group was formed within
the CGIAR. This group was later succeeded by the
Standing Panel on Impact Assessment (SPIA) (Renkow
and Byerlee 2010). More recently, Raitzer (2003)

2 Considerable debate exists about the meaning of the
terms meta-analysis and meta-evaluation (see a review in
Madzivhandila et al. (2010)). Here the term meta-analysis
is used for consistency with earlier studies in this area
of work.

undertook a benefit-cost meta-analysis of investment
in the CGIAR system on the basis of published ex-post
economic impact assessments from CGIAR centres. A
set of principles, criteria and indicators was proposed
for appraising the transparency and analytical rigour
of the benefits reported in individual economic impact
assessments. The intent was to identify a minimum
level of aggregated benefits which the CGIAR could be
confident had been achieved via its research investment.
The benefit thresholds derived were then compared
with total CGIAR expenditure over the life of the
organisation since 1971.

The benefit-cost meta-analysis approach is conservative
in that only those benefits valued in economic terms

are included. In addition, not all research investments
undertaken by CGIAR centres have been exposed to a
complete benefit—cost analysis, as there is no ex-post
economic impact information available for many
projects. Even by the most conservative criterion,
overall benefits attributable to CGIAR research were
roughly double the total investment made by the system.
In recognition of the undocumented areas of CGIAR
research success, Raitzer (2003, p. xvi) stated: “The true
value of benefits arising from the CGIAR is probably

in excess of even the upper bounds of the results
demonstrated here, as only a small subset of system
impacts have been assessed’

Maredia and Raitzer (2010) recently applied the same
procedures to CGIAR and partner investments in
agricultural R&D in Sub-Saharan Africa. From an
extensive literature review, 23 studies were identified for
which aggregate rates of return for R&D investments
by the CGIAR and partners had been calculated. These
studies were then appraised against the Raitzer (2003)
framework of principles, criteria and indicators for
study rigour. Subsequently, the economic benefits
reported by studies grouped on the basis of their
analytical rigour were aggregated and set against total
investment by the CGIAR and the National Agricultural
Research Systems (NARS) in this region. The study
found that aggregate investment was justified under a
fairly wide range of assumptions. The total investments
by the CGIAR and partners in the region to date were
estimated to be some US$16.9 billion (compounded

to 2004 US dollars). The documented total benefits
aggregated across all the 23, 19 and 9 studies included
in the ‘potential; ‘plausible’ and ‘substantially
demonstrated’ scenarios, respectively, fully recovered
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this total investment to date when documented benefits
included in the analysis were those both ‘realised’ to
date and those projected into the future. Benefit:cost
ratios ranged from around 1:1 to 1.64:1.

Raitzer et al. (2010) conducted a review of all
documented ex-post impacts of agricultural research in
South-East Asia from all sources of research funding,
including those outside the CGIAR system. All ex-post
impact assessments with South-East Asia coverage
were used to provide evidence of the major impacts

by type of research and commodity. The authors used
this information to explore how the IARCs and the
NARS currently allocate research funds in South-East
Asia, and to identify gaps in the funding of research
areas expected to have high levels of benefits for the
poor and the environment (Raitzer et al. 2010). The
pool of ex-ante studies used was not filtered using

the meta-analysis framework of quality of data and
rigour of analysis, but rather represented the complete
set of documented ex-post impact assessments for
South-East Asia.

Raitzer and Kelley (2008b) investigated how donor
agencies use impact assessment evidence, including
the type of evidence provided by the meta-analyses
described above, to make investment decisions,

and whether the assumptions underpinning the
accountability of impact assessment were valid. Via

a series of surveys and interviews, and by comparing
trends in donor funding against impact assessment
findings, they found that while impact assessment
evidence is not a direct driver of donor decision-
making, the confidence that such assessments deliver to
donors is of substantial importance for their continued
support of the CGIAR system.

Study objective and process

The key objective of the study was to provide an
indicator, based on reported economic impact
assessments, of how effective investment in CGIAR
centres has been in terms of achieving economic
impacts within ACIAR’s mandated regions. A five-step
process was used:

1. 'The principles, criteria and indicators developed
by Raitzer (2003) and others through previous

applications of meta-analysis to the ACIAR and
CGIAR research systems were reviewed.

2. Published economic impact assessments of CGIAR
R&D investments were reviewed and assessed
against the criteria identified in step 1.

3. The total annual investment in CGIAR research
undertakings from establishment to the present in
relation to ACIAR’s mandated regions was derived.

4. 'The benefits from groupings of studies with
different levels of rigour are then reported and
aggregated for comparison with the total investment
from step 3, to derive benefit:cost ratios.

5. Findings in relation to potential threats to validity
previously identified in the meta-analysis literature
are discussed.

Thus, the present report complements the ACIAR
bilateral assessments made by Raitzer and Lindner
(2005) and builds on the existing meta-analyses
undertaken on CGIAR investments by Raitzer (2003)
and others, but focuses only on those large-scale,
verifiable benefits accruing to areas within ACIAR’s
mandated regions. Impact assessments identified in
Raitzer (2003) and meta-analyses with coverage of
CGIAR system investments subsequently published
have been used to avoid duplication of research time
and effort. Reflecting this, emphasis was placed on
identifying ex-post economic impact assessments for the
post-2003 period. Checking for any overlap of reported
benefits between the pre-2003 reports and more recent
impact assessments was also a priority to avoid potential
double-counting of benefits.
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Methods

To assess the effectiveness of CGIAR investment in the
ACIAR regions of interest, the present study gathered
information on the minimum level of benefits achieved
through CGIAR research in ACIAR’s mandated
regions. The information collected related to benefits
about which there was a high degree of confidence.
The benefits were compared with the total research
investment made since 1971 by the CGIAR and its
collaborating partners in the mandated regions.
Demonstration that a minimum level of reliable benefits
exceeds research expenditure is a necessary, if not
sufficient, condition for the continued support of the
CGIAR system by ACIAR.

Credibility assessment framework

Following on from Raitzer (2003), a benefit—cost meta-
analysis approach was applied in this study to examine
the question of benefits realised in ACIAR’s mandated
regions via CGIAR research investments. Benefit-cost
meta-analysis is an approach used to assess individual
economic impact studies comprising an organisation’s
research investment portfolio, the organisation in this
case being the CGIAR. Individual studies selected for
inclusion in the analysis need to meet a set of standards
designed to judge the credibility of the estimated
research impacts. This step is needed before aggregating
the economic benefits for individual projects because
the impact assessments for each .. are based on
heterogeneous methods and different levels of effort’
(Raitzer and Kelley 2008a, p. 109). Two principles were
used by Raitzer (2003) to judge the confidence placed
on individual impact assessment studies: ‘transparency’
and ‘demonstration of causality’ On the basis of

these principles, a set of criteria and indicators was

developed to provide a review framework. The criteria
and indicators used are shown in Figures 1 and 2.

A complete description of the principles, criteria and
indicators can be found in Raitzer (2003).

Based on Raitzer (2003), the individual impact
assessment studies were scored from 0 to 3 for each
indicator shown in Figures 1 and 2, with a score of

3 indicating a high level of satisfaction. From this
scoring process, an average score was derived for each
of the ‘transparency’ and ‘demonstration of causality’
principles. The average score was used to rate the
assessments into one of three basic benefit scenarios
used to aggregate benefits with differing degrees of
reliability (Raitzer 2003; Maredia and Raitzer 2010):
‘substantially demonstrated’ benefits, ‘plausible’ benefits
and ‘potential’ benefits. These principles, criteria,
indicators and scoring methods were accepted on face
value given the need for consistency across studies and
the time and resources available.

Scenario 1: Substantially demonstrated benefits. This
scenario included only the subset of assessments

that achieved an average score of at least 1.5 for both
the “transparency’ and ‘demonstration of causality’
principles. As described in Maredia and Raitzer (2010),
this scenario is used to calculate .. a high-confidence
‘lower bound” measure of economic impacts...
attributed, in this case, to CGIAR investment within
ACIAR’s mandated regions.

Scenario 2: Plausible benefits. This scenario included
the aggregated benefits from those studies that
received a score of at least 1.5 for the indicators under
the ‘transparency’ principle, and an average score

of between 1.0 and 1.5 for the indicators under the
‘demonstration of causality’ principle.

BENEFIT—COST META-ANALYSIS OF INVESTMENT IN THE INTERNATIONAL AGRICULTURAL RESEARCH CENTRES (IAS 68) 13



Scenario 3: Potential benefits. This scenario included

the aggregated benefits from the remaining studies
included in the review that satisfied the overall criteria
for inclusion. There is limited certainty that all these
benefits have been realised. However, their analysis does
provide an indication of the possible level of benefits
documented in the literature relevant to CGIAR system
investment in the mandated regions.

To avoid duplication of previous research efforts,

where ratings were available on assessments included
in previous meta-analysis, those ratings were used.

The ratings applied are subjective in that they imply
judgments against the set of transparency and causality
criteria. To minimise the problem of differing rating
judgments, several impact assessments reviewed by
Raitzer (2003) were independently reviewed and scored

Comprehensive
description of
data sources

Clearly
derived key
assumptions

Transparency

Full
explanation of
data treatment

) . . . Description Explanation Explanation Explanation of
Explicitness || Substantiation Description || Description of . ) Explanation of ) )
. o Description || of adoption- of adoption o of adoption- productivity
of key of key of adoption productivity - productivity -
of price data || related cost data related cost impact
assumptions assumptions data data data treatment
data treatment data treatment valuation

Figure 1. Hierarchical relationship between criteria and indicators for assessing the transparency of the impact
assessment studies reviewed. Source: Raitzer (2003, p.11).

Demonstration of causality

Adequate Plausible Preci
. . . ) recise
Representative Appropriate consideration counterfactual insticutional
daraset utilised disaggregation of mitigating scenario —
attribution
factors developed
L Comprehen- Consumer . . Appropriateness -
Reliability P Disaggregation pprop Explicitness of )
siveness versus and completeness Counterfactual Plausibility of
of dataset by production - counterfactual " .
h of dataset producer of analysis of plausibility attribution
utilised . environment R . scenario
utilised surplus mitigating factors

within the impact assessment studies reviewed. Source: Raitzer (2003, p.12).

Figure 2. Hierarchical relationship between criteria and indicators for assessing the demonstration of causality
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by the authors of this report. The ratings were compared
and differences discussed in an effort to ensure that, as
far as possible, a consistent rating procedure was applied
to the post-2003 studies. The focus of the present study
was therefore to extend previous research efforts rather
than duplicate them.

Several other studies in this area further split the benefit
scenarios into ‘realised” and ‘realised + projected’
subscenarios (Raitzer 2003; Raitzer et al. 2010). That
was not done here given the relatively small number

of studies that have reported time-series data over the
benefit calculation time horizon.

Economic benefits for studies considered in the three
scenarios were then aggregated to provide different
estimates of benefits arising from the total research
portfolio. Next, the aggregated benefits were compared
with the total investment made by the CGIAR system,
to derive different benefit:cost ratios. For example,

the aggregated benefits from this selection process for
scenario 1 represent a lower bound of benefits that
have been confidently realised as it comprises only
those studies for which reliable and credible economic
impacts have been published. Although this process
will not capture all the economic benefits arising from
investment in agricultural research in the mandated
areas, it provides a significant degree of confidence that
the benefit:cost ratio reported. The degree of confidence
in the benefit:cost ratios is less for the groups of studies
included in scenarios 2 and 3.

Literature collection, collation and review

Various sources were scanned to develop an initial
listing of potential evaluations and assessments. The
sources included: impact assessment publications
from the CGIAR website (impact.cgiar.org); impact
assessments published by individual CGIAR centres
(listed in Appendix 1); direct contact with impact
assessment staff at CGIAR centres; published book
and journal references; and previously published
meta-analyses, in particular Raitzer et al. (2010),
Raitzer (2003) and Raitzer and Kelley (2008a). All
impact assessment or evaluation studies that attributed
part of their research activities to CGIAR investment
were initially included. Some 400 possibilities were

identified. While even this inventory of studies may

not be a complete listing of all economic assessments of
the impact of agricultural R&D funded by the CGIAR
system, it does represent the broadest set achievable
within the time frames of this analysis.

Several criteria were used to reduce this list to a more
manageable size. First, for the period 1984-2003, only
those studies selected by Raitzer (2003) for the CGIAR
meta-analysis project were included. All other studies
dated earlier than 2003 were excluded. Also excluded
were studies that obviously did not cover ACIAR’s
mandated regions, that did not provide an economic
assessment, that provided only an ex-ante assessment, or
were earlier versions of published studies or summaries
of larger reports. This quickly reduced the list to 66
possibilities, for which reference details are provided
separately in Appendix 2.

These possibilities were then considered in more detail.
Of the impact assessments selected by Raitzer (2003),
12 were shown to have impacts that fell wholly or partly
within ACIAR’s mandated regions: 6 studies had direct
impacts within the mandated regions and another

6 were reported as having impacts with a ‘global’
coverage (Table 1). In the studies reporting global
impacts, where benefits were specifically identified by
region or where sufficient information was provided to
enable relevant regional benefits to be calculated, only
those benefits relevant to ACIAR’s mandated regions
were included. Excluded were studies that did not
specifically disaggregate the global benefits by region
or which provided insufficient information for regional
impacts to be calculated. To the extent that benefits
from these studies will extend into the mandated areas,
the meta-analysis will understate the benefits realised.
Although this will reduce the estimated returns from
investment in CGIAR centres, the omission of benefits
from these studies helps to ensure that the estimate of
benefits reported for the mandated areas is a reliable
minimal value.

Attention was then given to assessments published since
2003, with Maredia and Raitzer (2010) and Raitzer et al.
(2010) being used to help verify the list of post-2003
studies relevant to southern Africa and South-East

Asia, respectively. One issue was that, for some of the
studies identified and included in the Raitzer (2003)
meta-analysis, more recent impact evaluations were
available on similar areas of research. An example is

BENEFIT—COST META-ANALYSIS OF INVESTMENT IN THE INTERNATIONAL AGRICULTURAL RESEARCH CENTRES (IAS 68) 15



Table 1. Studies from Raitzer (2003) relevant to ACIAR’s mandated regions?

Coverage

Study Time span for benefits
Aw-Hassan et al. (2003) 1980-97
Byerlee and Traxler (1995) "1“978—9“6
Heisey et al. (2002) 1997
Johnson et al. (2003a) "1“970—9;%
Johnson et al. (2003b) "1“979—9;
Morris et al. (2003) "1”998
Bantilan and Joshi (1996) 1975-2005
Fuglie et al. (1999) "1“988—2“(320
Hossain (1998) "1”973—9';
Hossain et al. (2003) "1”997
Ryan (1999) 1995-2000
Zeddies et al. (2001) "1“974—2'2)13

. Global

. Global
Clobal
G|Oba|
. GlObal
GIObal
|nd|a
*Shandong province, China|
BangladeSh
ASIa

Vietnam

Africa

3 Full publication details of the studies cited are given in Appendix 2.

the assessment of the returns from international wheat
improvement research. Heisey et al. (2002) and Lantican
et al. (2005) are essentially updates of Byerlee and
Traxler (1995). In addition, the Marasas et al. (2004)
study focused on an area of wheat improvement already
included in those broader studies. The Byerlee and
Traxler (1995) results could be broken down from global
benefits to benefits attributable to ACIAR’s mandated
regions so, to avoid double counting of benefits, the
Heisey et al. (2002) and Lantican et al. (2005) studies
could not be included in the final assessment for

this report.

Project assessments that were purely ex ante were
excluded from the study. This meant that a number

of projects with the potential to be already realising
significant benefits were not represented in the meta-
analysis because they were still awaiting ex-post impact
assessment. The research conducted on genetically
improved farmed tilapia (Dey 2000) is an example of a
project likely to be yielding considerable benefits, but
which could not be included in the present study. The
net present value (NPV) for this project over the period
1988-2010 was estimated to be US$368 million in 2001
dollars (ADB 2005). Similarly, Raitzer et al. (2010)

note that the absence of a traditional ex-post impact
assessment since 1999 for the continued uptake of

modern rice varieties in South-East Asia means that the
true extent of the benefits realised from genetic research
to improve rice productivity remains unknown and
likely understated.

Studies that reported only per hectare or per household
impacts were not included in the analysis as there were
no data provided in these studies on which to scale-up
the per unit information to determine reliable region-
level impacts.

In some impact assessments, the NPV of the research
was not reported. However, where estimates of

the cash flow of benefits, costs or net benefits were
provided, these were converted to present value

(PV) estimates using a discount rate of 5%. This is
consistent with Raitzer et al. (2010, p. 88) who identify
5% as the discount rate commonly applied to ex-post
impact assessments.

Finally, several published ACIAR studies that

were jointly funded under ACIAR bilateral and
multilateral funding arrangements were excluded to
avoid any possible double counting with the Raitzer
and Lindner (2005) assessment of bilateral ACIAR
investment. Therefore, the basis for the screening of
impact assessments undertaken for this study can be
summarised as follows:
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i. an economic focus

ii. published post-2003 impact assessments—to avoid
duplicating previous studies

iii. impact assessments relevant to ACIAR’s mandated
regions only

iv. ex-post impact assessments

v. assessments reporting NPVs or time series of
benefits and costs.

Appendix 2 lists all 66 studies initially considered in
detail. The first part of the list gives the 27 that were
selected to warrant formal examination under the
credibility assessment framework. The remaining
39 were excluded on the basis of one or more of the
abovementioned criteria.

Deflating and discounting

The base currency for all costs and benefits included in
the present analysis is 2008 US dollars, with the final
results also reported in Australian dollar equivalents.

Initially, the strategy was to attempt to collect and
collate a set of nominal US$ benefit streams for each
study. The nominal benefits reported for each study
would then be aggregated to produce total annual
benefit streams for each benefit scenario (i.e. plausible
etc.), then converted to 2008 US$ using the US producer
price index (PPI) (Raitzer 2003) to determine real
values. The real annual stream of total benefits in 2008
US$ would then be discounted using a 5% real discount
rate. Sensitivity testing would be undertaken using 0%
and 10% rates, as these span the recommended discount
rate of 5% for ACIAR’s individual impact assessments
(Raitzer and Lindner 2005). According to Raitzer et al.
(2010, p. 18), this range also reflects .. a realistic
range of potential returns to long-term private-sector
alternative investments’

Where individual studies provided benefit streams in
real US$ values only, nominal values could be obtained
by rebasing the PPI series to the appropriate year.

The benefit—cost analysis of aggregate costs and benefits
can be expressed algebraically as follows (Raitzer et al.
2010):

L33 G w

1=s

L G+N,

"Xy @
BCR, = IV, 3)
wey, =3 PR @

- (I+R)

where

TV = total value of benefits assessed

u = scenario under which estimate is generated

t = year

T = 2008 (the base year of the study)

s = start year of benefit period

n = end year of benefit period

i = particular study included

z = total number of studies reporting benefits/
costs for a given scenario

B = Dbenefit value of a study (in 2008 US$)

B, = Dbenefit value across all the studies in time
period ¢
= discount rate
R = internal rate of return (i.e. the discount rate
for which NPV = 0)

TC = total costs of CGIAR and partner investment

f = first year of the cost series (1972)

j = most recent year of CGIAR investment
(2007)

G = expenditures by the CGIAR system

N = costs by research partner

BCR = benefit:cost ratio

NPV = net present value.

On completion of these calculations, the summary
statistics were converted into A$ values using

the average US$/A$ exchange rate for 2008
(A$1.00 = US$0.8632).
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Limitations of the analysis

Several limitations of the analysis have already been
mentioned. The present study includes the benefits
from any impact studies that attributed part of their
research activities to the CGIAR. As such, it is the
aggregate benefit of research undertaken by the CGIAR
and its collaborators that is reflected in the numerator.
Attribution of a portion of benefits to the CGIAR
alone, based on investment made in proportion with
collaborators, has not been undertaken (although in
some other studies this has been done by using crude
approximations, such as 50:50).

The reasons for exclusion of studies that reported only
per hectare or per household impacts have already
been given. Where only global-level benefits were
reported, efforts were made to extract only regional
benefits related to ACIAR's mandated regions. For
example, information contained in Byerlee and Traxler
(1995, p. 276) was used to apportion the global benefits
calculated in that study to just the ACIAR mandated
region of interest. Again, information in the study
relating to shares of output was used to apportion the
whole-of-Africa benefits reported in Zeddies et al.
(2001) to just southern Africa.

In some studies it was not possible to extract regional
information on benefits associated with the geographic
focus of this study. A possible option would have been
to apportion the benefits on a share-of-production basis
but, for many of the commodities involved, production
shares have been quite volatile and, given the focus on
the time patterns of costs and benefits, it was decided
not to introduce this potential source of error. To

that extent, some of the benefits from CGIAR system
research that have made a significant contribution
within ACIAR’s mandated areas are not included in this
analysis. An example of a major set of such benefits on
this criterion is covered by Gollin (2006).

A further limitation relates to the extent to which

the preferred benefit-calculation strategy could be
followed. Unfortunately, time-series data on either
nominal or real benefit streams were available for only
five studies. Authors of a number of other studies were
contacted in an attempt to obtain further details on
the stream of benefits to enable their inclusion in this

study. Unfortunately, the information required was not
forthcoming. David Raitzer was also contacted to source
the stream of benefits collected directly from authors of
studies included in his 2003 report, but that information
was no longer available.

Limitations affecting the methodology of the present
study and of ex-post benefit-cost analysis more

broadly are the absence of non-monetary impacts and
unquantified negative impacts. Kelley et al. (2008,

p- 210) raise the need for ex-post impact assessments

to identify °... indicators of impact not amenable to
monetary valuation such as biodiversity, social gains,
environmental protection and strengthened institutions.
Within the scope of this study it has not been possible
to account for the adverse or negative economic impacts
of CGIAR research over time. In their benefit-cost
meta-analysis of investment in CGIAR IARCs, Raitzer
and Kelley (2008a, p.114) describe the assumption

that CGIAR research has not resulted in any ‘poisoned
wells as ‘speculative. The same limitation applies to the
present study. Raitzer and Kelley (2008a) further note
that there has been

... no systematic quantitative effort to-date ... to
analyse the impacts of unintended or inappropriate
outputs within the CGIAR (such as accidental pest
introductions), and it is likely that if such mistakes were
indeed made, they would be very difficult to accurately
attribute to specific actions or actors.

Of the net benefits reported here, the distribution of
benefits and costs within the economy will vary. There
will be some groups that benefit, but others may incur
an economic loss, and the distribution of such impacts
is unknown.
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Results

CGIAR investment in ACIAR’s mandated regions,
1972-2008

To complete the cost side of the analysis, an estimate is
required of the cost of the CGIAR system in ACIAR’s
mandated regions for 1972-2008.

At the time of finalising this report, time-series data

on the cost of the CGIAR system were available by
individual centre but, unfortunately, not by geographic
location. These data are shown in Appendix 3.
Excluding the African Rice Centre whose R&D
activities lie completely outside of the mandated regions
for ACIAR investment, the total investment by the
remaining 14 CGIAR centres totalled US$7.5 billion in
nominal terms over the period 1972-2007.

The use of total CGIAR investment expenditure as

the denominator in the meta-analysis will be an
overestimate of the actual CGIAR system expenditure in
the mandated regions relevant to the present study. For
example, Raitzer et al. (2010) estimated the proportion
of the budgets of IARC:s attributable to South-East Asia
in 2008 to be US$63.1 million or 12% of total IARC
expenditure across the 14 centres (Table 2). To have
information like this across all ACIAR's mandated
regions would be ideal.

A possible option would be to calculate cost shares
based on production of the major commodities by
centre, but again these shares have been quite volatile in
the past and significant errors could be introduced.

Credibility assessment framework

From the revised list of possible inclusions

(Appendix 2), 27 studies were selected for formal
assessment under the credibility framework. After closer
examination, however, 10 of them were excluded. The
main reason was either that only global benefits were
stated and it was not possible, with any credibility, to
disaggregate by mandated region, or that the benefits
were very small. Thus, 17 studies were subsequently
subjected to the study’s rigorous scoring procedure.
Some of these studies had already been scored during
previous analyses (Raitzer 2003; Maredia and Raitzer
2010; Raitzer et al. 2010). Where this was the case, the
earlier scores were applied directly. Where there were no
previous scores, the studies were scored independently
by the authors then crosschecked for consistency. An
option would have been to re-score all studies and
compare the assessments across the different groups of
evaluators, but since the focus was on consistency with
previous work that course was not followed.

Of the 17 studies, 10 were assessed as having
‘substantially demonstrated’ benefits: that is, each of
them received average scores of 1.5 or greater for both
the ‘transparency’ and ‘demonstration of causality’
principles. These 10 studies are listed in Appendix 4,
together with some details of their benefit values.

Another four studies were assessed as having ‘plausible’
benefits: that is, each of them received an average score
of at least 1.5 for the indicators under the ‘transparency’
principle, and an average score of 1.0 or greater for

the indicators under the ‘demonstration of causality’
principle. These four studies are listed in Appendix 5.
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Table 2. Estimated International Agricultural Research Centre expenditure in South-East Asia, 2008

International Agricultural Research Centre Total South-East Asia Share
(US$ million) (US$ million) (%)
WorldFish Center 2038 99 48
Center for International Forestry Research 206 69 34
International Rice Research Institute 414 137 33
World Agroforestry Centre 283 75 27
International Food Policy Research Institute 483 6.4 13
International Water Management Institute 252 32 13
Bioversity International 379 38 10
International Potato Center 276 23 8
International Livestock Research Institute 426 3.1 7
International Center for Tropical Agriculture 473 20 4
International Maize and Wheat Improvement Center 417 1.8 4
International Institute for Tropical Agriculture 51.0 - 0
International Crops Research Institute for the Semi-Arid Tropics 479 - 0
International Center for Agricultural Research in the Dry Areas 320 - 0
TOTAL 512.6 60.6 12

Source: Raitzer et al. (2010, p. 17)

The final three studies were assessed as having ‘potential’
benefits: that is, they each received an average score of
less than 1.5 for the indicators under the ‘transparency’
principle, and/or an average score of less than 1.0 for

the indicators under the ‘demonstration of causality’
principle. These three studies are listed in Appendix 6.

Some broad characteristics of the 17 studies assessed are
given in Table 3.

Aggregated credible benefits, 1972-2018

The economic benefits from each of the three sets
of studies as defined in Appendixes 4, 5 and 6 were
collated. This was done using two different methods.

Substantially demonstrated benefits—time-series data

As noted above, time-series data on either nominal or
real benefit streams were available for only five studies:

Fan et al. (2006), Hossain (1998), Raitzer (2008),
Templeton and Jamora (2008) and Zeddies et al. (2001).
Fortunately, the benefits from each of these studies were
assessed as substantially demonstrated.

The aggregated benefit data from these five studies are
presented in Table 4, along with the cost data described
above, in both nominal and real terms. At this stage, no
discounting is applied. Based only on the five studies
that have been assessed as substantially demonstrated,
we can say that we have a high degree of confidence that
CGIAR investment within ACIAR’s mandated regions
has produced benefits in the order of US$20 billion in
the dollar values of the years in which the benefits were
accrued, or in the order of US$30 billion if the benefit
stream is expressed in 2008 US dollars.

Total expenditure by the CGIAR system (excluding only
the African Rice Centre) totalled some US$7.5 billion in
the dollar values of the years in which these costs were
incurred, or in the order of US$11 billion if the cost

stream is expressed in 2008 US dollars.
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Table 3. Broad characteristics of the studies assessed

Study CGIAR Commodity Country/region Benefit
centre? (net present
value, 2008
USS$ million)
Substantially demonstrated
Bantilan and Joshi (1996) CRISAT  Pigeon pea nda 27
Byerlee and Traxler (1995) OMMYT  Wheat SharetoSouthAsa 0429
Fanetal (2008) CRRI Rice ndiaand China 218
Fuglie et al. (1999) cp Sweetpotato Shandong province, China 372
Mossain (1998) ORI Rice Bangladesh 8603
Ra|tzer 008 CIFOR Pulp and paper Iur;a‘onesia """"""""""""""""""""""""""" 26 .........
Rohrbachetal (1999) ACRISAT  Pearl mille
Ran(999) PRI Rice
m%ér%pleton anéimjamora (2008) IRRI Rice
mééédies etal. ébm) """" IITA Cassava
Plausible
Aw-Hassan et al. (2003) ICRISAT Lentil
Mossainetal. 2003) R Rice
Johnsoneal. (2003) oA Cassaa
Morisetal 2003) OMMYT Maize
Potential
Ajayiand Place (2006) ICRAF Tree forage
Deyeral(207) Worldrish  Aquaculure
Shresthaeral (2006) R Rice

3 |CRISAT = International Crops Research Institute for the Semi-Arid Tropics; CIMMYT = International Maize and Wheat Improvement

Center; IRRI = International Rice Research Institute; CIP = International Potato Center; CIFOR = Center for International Forestry Research;

IFPRI = International Food Policy Research Institute; IITA = International Institute for Tropical Agriculture; CIAT = International Center for

Tropical Agriculture; ICRAF = World Agroforestry Center

Comparing the total benefits from the five studies and
the total costs of the CGIAR (excluding the African
Rice Centre) indicates a surplus of benefits over costs of
some US$12.5 billion in nominal values or some US$19
billion in 2008 US dollars. This produces a benefit:cost
ratio of around 2.7:1. Based only on the data for the five
studies provided in Table 4, every million US dollars
invested by the CGIAR system in ACIAR’s mandated
regions produces a return of around US$2.7 million to
the developing countries in these regions.

As noted above, this level of return should be considered
to be very much a lower-bound, conservative estimate.
For a start, almost the whole costs of the CGIAR system
have been included, rather than just those expended

in ACIAR’s mandated regions. At this stage we do not
have a good grasp of what might be the split between
mandated and non-mandated regions, but it could

well be that the costs used to date are overestimates by
a factor of two or more. Second, the benefit stream is
based on just the five studies about which we are most
confident. There are at least another 12 studies from the
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Table 4. Aggregated real costs and benefits, five ‘substantially demonstrated’ studies only?, 1972-2018 (US$ million)

Year Nominal Nominal costs Nominal net US PPIb Real benefitsc Real costs¢
benefits cash flow
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Table 4. (continued)

Nominal
benefits

Year

Nominal costs

Nominal net
cash flow

UsS PPIb

Real benefits¢

Real costs¢

29300 3864

30562 3894

30.807 4340
29.488 -

29.770 -

2010 27744 -

2011 27993 -

2012 27.250 -

2013 24076 -

2014 15284 -

2015 14.547 -
2016 13.843 -

2017 13.173 -

2018 11290 -

2020 - - -

20,061 7,557

Total :

357100
R
e

29.488
S
27250
————bo
o
S

2019 - - -

12,504

0879 33341 439692

0905 33785 430463

0.940 32770 461.651

1.000 29.488 -

1.025 29.044 -

1.051 : 26408

1.077 25994 -
1.104 24,687 -

1131 21.280 -

1160 : 13180

1.189 12237 -

1312 - -

1.345 - -

29,832

3 Hossain (1998); Zeddies et al. (2001); Fan et al. (2006); Raitzer (2008); Templeton and Jamora (2008)

b Producer price index, 2008 base year
¢ 2008 US dollars

CGIAR centres that have been assessed as producing
benefits to ACIAR’s mandated regions.

The temporal pattern of benefits and costs is also of
interest. In real terms, aggregate costs grew steadily to
around US$300 million in 1987, and since then have
fluctuated in a fairly narrow band between US$360 and
US$460 million per annum. Aggregate benefits, on the
other hand, greatly exceeded costs during the 1980s
and 1990s, but have fallen away rapidly during the last
decade. This is of course a function of the particular
studies included and their individual time frames.

Because the time pattern of costs and benefits is so
different, different discount rates may have an influence
on the summary statistics of aggregate benefits and
costs. Some sensitivity analyses of different discount
rates are reported in Table 5.

As shown in Table 5, the different discount rates scale
the present values but do not alter the benefit:cost ratio
to any significant degree. Thus, based on just the five
studies about which we are most confident, we calculate
that the CGIAR investment within ACIAR’s mandated
regions has produced net benefits in the order of
US$31.9 billion in real 2008 US dollars when discounted
at 5%. Every million US$ dollars invested by the CGIAR
system in ACIAR’s mandated regions produces a return
of at least US$2.8 million to the developing countries in
these regions.

Substantially demonstrated benefits—aggregate data

Another way to look at the benefits from CGIAR
investments in ACIAR’s mandated regions is to examine
the data reported in Appendixes 4, 5 and 6.
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Table 5. Sensitivity of real ‘substantially demonstrated’ benefits and real costs to different discount rates (2008 US$ million)

Discount Present value of Present value of costs Net present value Benefit:cost ratio
rate (%) benefits
0 29,832 10,976 18,912 2.72:1
""""" 5 49268 17397 31870 s
"""""" 10 """"23,845 8,951 1 4,894 N 2661 -

In Table 3 and Appendix 4 the five studies included

in Tables 4 and 5 above report an aggregate NPV of
benefits of $32.9 billion in real 2008 US dollars, very
close to the figure of US$31.9 billion calculated by a
different method and given in Tables 4 and 5. Table 3
and Appendix 4 include another five studies assessed
as substantially demonstrated, in addition to those
included in Table 4 (although only three of the studies
described in this table contribute more than 90% of
the impact). Here, just NPV are reported, so we have
to assume that each study has used approximately the
same discount rate (taken as 5%). After we re-base

the reported benefits to 2008 values and make any
adjustments needed to account for benefits accruing
outside the mandated regions, we calculate aggregate
discounted real net benefits of some US$43.4 billion.
Most of this benefit additional to that already counted
in Table 4 is due to the results of the Byerlee and Traxler
(1995) study of the benefits of international wheat
breeding research. With total costs of US$17.4 billion at
a 5% discount rate, these additional net benefit values
push the aggregate discounted real gross benefits up to
US$60.8 billion or the benefit:cost ratio to 3.5:1. Under
these assumptions, every million US dollars invested
by the CGIAR system in ACIAR’s mandated regions
produces a return of around US$3.5 million to the
developing countries in these regions.

Plausible benefits—aggregate data

In Table 3 and Appendix 5 there are four studies
assessed as plausible, although just one of them
(Hossain et al. 2003) contributes more than 90% of the
impact. Again, just NPVs are reported here, so we have
to assume that each study has used approximately the
same discount rate (5%). After we re-base the reported
benefit values to 2008 values and make any adjustments
necessary to account for benefits accruing outside of
the mandated regions, we calculate aggregate real net
benefits of some US$6.4 billion.

These plausible benefit values added to those calculated
under the substantially demonstrated scenario increase
the aggregate real gross benefit to US$67.2 billion
which, when compared to the aggregate real costs

of US$17.4 billion, results in a benefit:cost ratio of
3.9:1. Under these more relaxed assumptions about

the credibility of the benefit estimates, every million
US dollars invested by the CGIAR system in ACIAR’s
mandated regions produces a return of around US$4
million to the developing countries in these regions.

Potential benefits—aggregate data

Finally, in Table 3 and Appendix 6 there are three
studies assessed as potential. The benefit values
attributed to these studies are quite small in relation to
the values in Appendixes 4 and 5. After going through
the same procedure as for Appendix 5, we calculate
aggregate real benefits of only US$100 million, which
does not change either the aggregate benefits or the
benefit:cost ratio to any appreciable extent.
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Discussion and conclusion

Based on only the five studies that have been assessed as
substantially demonstrated, and where annual benefit
streams were available, we can say that we have a high
degree of confidence that the CGIAR investment within
ACIAR’s mandated regions has produced undiscounted
benefits in the order of US$30 billion over the period
1972-2018 when the benefit stream is expressed in 2008
US dollars ($35 billion in 2008 Australian dollars).

Undiscounted total expenditure by the CGIAR system
(excluding only the African Rice Centre) over the
period 1972-2007 aggregates to some US$11 billion
when the cost stream is expressed in 2008 US dollars
(A$13 billion).

Comparing the total undiscounted benefits and total
undiscounted costs indicates a surplus of benefits

over costs of some US$19 billion in 2008 US dollars
(A$22 billion). This produces a benefit:cost ratio of
around 2.7:1. Every million dollars invested by the
CGIAR system in ACIAR’s mandated regions produces
areturn of around $2.7 million to the developing
countries in these regions. When the benefit and cost
streams are discounted at a rate of 5%, the benefits and
costs are much larger in terms of 2008 values since the
great majority of the benefits and costs have occurred
in the past and are therefore compounded forward to
2008 values. Nevertheless, the benefit:cost ratio for

the discounted benefits and costs remains about the
same at 2.8:1.

As noted earlier, this level of return should be considered
to be very much a lower-bound, conservative estimate.
For a start, almost the whole costs of the CGIAR

system have been included, rather than just those costs
expended in ACIAR’s mandated regions. At this stage we
do not have a good grasp of the split between mandated
and non-mandated regions, but it could well be that the
costs used to date are overestimates by a factor of two

or more. Second, the benefit stream is based on just the
five studies in which we have most confidence. There
are at least another 12 studies that have been assessed
as producing benefits to ACIAR’s mandated regions.
When these additional benefits are added, and both
costs and benefits are discounted at 5%, the aggregate
discounted real benefit increases to over US$67 billion
(A$78 billion), which results in a benefit:cost ratio of
3.9:1. Under these more relaxed assumptions about the
credibility of the benefit estimates, every million dollars
invested by the CGIAR system in ACIARs mandated
regions produces a return of around $4 million to the
developing countries in these regions.

In summary, we have estimated that every $1 million
invested by the CGIAR system in ACIAR’s mandated
regions produces a return to the developing countries
in these regions of at least $2.7 million under the
most restricted set of assumptions about credible
benefits, and up to $4 million under a more relaxed
set of assumptions about credible, plausible and
potential benefits.

Given the very conservative approach adopted in this
report, in terms of which studies to include and in
valuing only those benefits that are credible, the estimate
of a benefit:cost ratio ranging between 2.7:1 and 3.9:1
sits comfortably with the statement in a recent release
from the CGIAR that: ‘For every $1 invested in CGIAR
research, $9 worth of additional food is produced

in developing countries, where it is needed most’
(cgiar.org/who/index.html). Comparing our results
with those of other studies, we note that Raitzer (2003)
found a benefit:cost ratio of around 2:1 for expected
benefits from the whole CGIAR system, Maredia and
Raitzer (2010) found benefit:cost ratios for Sub-Saharan
Africa to be less than 2:1 and Hazell (2009) found a
benefit:cost ratio of around 15:1 for CGIAR investments
in South Asia.
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There are several data problems constraining a more
comprehensive assessment.

First, we have not been able to disaggregate expenditure
by the individual CGIAR centres into investments inside
or outside ACIAR’s mandated regions.

Second, at the time of writing, time-series data on
either nominal or real benefit streams were available
for only five studies. Fortunately, each of these studies
was assessed as substantially demonstrated, so proper
discounting of the various benefit and cost streams
could be undertaken with the most rigorous set of
benefit estimates. The same degree of rigour could not
be applied to the plausible and potential benefit studies.

Third, there are 10 studies that were initially considered
to be potential inclusions but which have currently been
excluded for various reasons. Some of them could be
included if we had more information on the regional
distribution of the benefits. Further examination

is therefore warranted for this group of studies,

with special attention to a detailed investigation of
production shares of the major commodities supplied
from inside ACIAR’s mandated regions.

Fourth, the analysis has been constrained to benefits
accruing in the specified ACIAR mandated regions.
However, ACIAR is expected to generate benefits to
Australian primary production sectors as well as those
in the mandated regions. Some prominent examples of
studies that have examined these R&D spill-in issues
from the CGIAR system are those conducted by John
Brennan and colleagues in the grains area. Brennan and
Bantilan (1999), for example, calculated the spillovers
into the Australian grain sorghum and chickpea
industries from the results of ICRISAT research. They
found that ICRISAT varieties would likely result in a
cost reduction for sorghum of A$4.02 per tonne and,
for chickpeas, A$39.18 per tonne in Western Australia
and A$8.78 per tonne in the rest of Australia. This was
calculated to result in an aggregate discounted benefit of
some A$36 million over the period 1999-2022, or about
A$1.5 million per annum. Similarly, Brennan et al.
(2002) found that the spillovers from ICARDA results
into the Australian cereal grain and pulse industries
would likely result in a total discounted benefit to
Australia of some A$13.7 million per annum over the
period 2001-22. Finally, Brennan and Quade (2004)
found that the Australian wheat industry has been
affected in two ways by CIMMY T’s wheat-breeding

program. First, Australia’s wheat yields increased by an
average of 4.6% up to 2001. On the downside, however,
CIMMYT’s global success has resulted in 7.4% lower
world prices for wheat, including that from Australia.
The estimated net effect over the period 1965 to 2020
is a net loss of welfare of A$673 million, which is
equivalent to a loss to the Australian wheat industry of
A$12 million per annum.3

Thus, the developing countries in ACIAR’s mandated
regions benefit from ACIAR’s investment in the
CGIAR system, and Australia is affected as well, from
spillover benefits (and costs) into Australian primary
production industries.

Notwithstanding the evidence of strong positive
impact shown in this and other studies, Renkow and
Byerlee (2010, p. 24) identify a need for evaluation
work to demonstrate stronger ‘links between CGIAR
investments and development goals of reducing
poverty and hunger, promoting gender equality, and
enhancing environmental sustainability. What need
to be developed are impact assessment systems that
encourage evaluators to report time series of benefit
and cost calculations as well as the broad summary
measures. How to disaggregate costs and benefits across
the range of social and market groups that are the
stakeholders should also be investigated.

In summary, these estimates suggest that continued
investment in the CGIAR system will produce high
pay-offs. Moreover, given ACIAR invests in the CGIAR
system, through both project-specific and unrestricted
funds, then it could be argued that a proportion, even if
not readily quantifiable, of the benefits is attributable to
ACIAR’s investment.

3 However, if Australia did not invest in CIMMYT via its
overall investment in the CGIAR system, and therefore did
not have ready access to the new varieties, the loss would
have been even greater. So the investment in CIMMYT
actually resulted in a net benefit.
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Appendix 1 Active CGIAR centres4

Centre Headquarters Mandated regions

International Center for Tropical Agriculture (CIAT) Cali, Columbia Latin America and Caribbean, Africa and Asia

Center for International Forestry Research (CIFOR) ¢ Bogor, Indonesia ¢ Latin America, Africa and Asia

International Maize and Wheat Improvement El Batan, Mexico Clobal

Center (CIMMYT)

International Potato Center (CIP) Lima, Peru South and South-East Asia and the Pacific, Latin
America and the Caribbean, Southwest and Central
Asia, Sub-Saharan Africa

International Center for Agricultural Research in the : Allepo, Syria North Africa, Nile Valley and Sub-Saharan Africa, West

Dry Areas (ICARDA) Asia, Arabian Peninsula, The Highlands, Latin America

WorldFish Center (formerly International Center for | Penang, Malaysia Asia, Africa, South Pacific

Living Aquatic Resources Management, ICLARM)

World Agroforestry Centre (formerly International Nairobi, Kenya South-East Asia, Eastern Africa, Latin America,

Center for Research in Agroforestry, ICRAF)

Southern Africa, West and Central Africa, South Asia

International Crops Research Institute for the Semi- : Hyderabad, India West and Central Africa, Eastern and Southern Africa,

Arid Tropics (ICRISAT) Asia

International Food Policy Research Institute (IFPRI) Washington, DC, Sub-Saharan Africa, North Africa, Middle East and
United States Western Asia, South Asia and Central Asia, East Asia

and South-East Asia, Latin America and the Caribbean

East, Southern and West Africa, Central, South and

Sub-Saharan Africa

Sub-Saharan Africa, South Asia

Bioversity International

¢ Rome, Italy . Global

International Rice Research Institute (IRRI)

¢ Los Barios, Philippines i Global, in particular Asia and Africa

Africa Rice Centre (West African Rice Development Bouake, Cote d'lvoire,

¢ West, Central, East and North African regions

Association ) (WARDA) and Cotonouy, Benin

In 1994, the International Livestock Centre for Africa
(ILCA) and the International Laboratory for Research
on Animal Diseases (ILRAD) merged to form ILRI. In
1994, the International Network for the Improvement

of Banana and Plantain (INIBAP) became a program of

Bioversity International. In 2004, the International Service

for National Agricultural Research was dissolved and the

main programs moved to IFPRIL.
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Appendix 2 List of case studies
considered for inclusion

Studies warranting formal assessment

Ajayi O. and Place F. 2006. Fertilizer trees—their development,

socioeconomic and ecological impacts in southern Africa.
In “The impact of natural resource management research:

lessons from the CGIAR; ed. by D. Zilberman and H Waibel.

CAB International: Wallingford, UK.

Aw-Hassan A.A., Regassa S., Shafiqul Islam Q.M. and

Sarker A. 2009. The impact of lentil improvement research:
the case of Bangladesh and Ethiopia. Pp. 425-457 in ‘“The
lentil: botany, production and uses), ed. by W. Erskine,

E Muehlbauer, A. Sarker and B. Sharma. CAB International:
Wallingford, UK.

Aw-Hassan A.A., Shideed K., Ceccarelly S., Erskine W,,

Grando S. and Tutwiler R. 2003. The impact of international
and national investment in barley germplasm improvement
in the developing countries. In ‘Crop variety improvement
and its effect on productivity. The impact of international
agricultural research; ed. by R.E. Evenson and D. Gollin.
CAB International: Wallingford, UK.

Bantilan M.C.S. and Joshi PK. 1996. Returns to research

and diffusion investments on wilt resistance in pigeonpea.
Impact Series No. 1. International Crops Research Institute
for the Semi-Arid Tropics: Patancheru, Andhra Pradesh,
India.

Byerlee D. and Traxler G. 1995. National and international

wheat improvement research in the postgreen revolution
period: evolution and impact. American Journal of
Agricultural Economics 77, 268-278.

Dalton T, Lilja N., Johnson N. and Howeler R. 2005. Impact

of participatory natural resource management research in
cassava-based cropping systems in Vietnam and Thailand.
In “The impact of natural resource management research in
the CGIAR ed. by H. Waibel and D. Zilberman. FAO: Rome
and CAB International: Wallingford, UK.

Dey M.M., Kambewa P., Prein M., Jamu D., Paraguas EJ.,
Pemsl D.E. and Briones R.M. 2007. WorldFish Center.
Impact of the development and dissemination of integrated
aquaculture-agriculture technologies in Malawi. In “The
impact of natural resource management research in the
CGIAR; ed. by H. Waibel and D. Zilberman. FAO: Rome
and CAB International: Wallingford, UK.

Erenstein O., Farooq U,, Sharif M. and Malik R.K. 2007.

Adoption and impacts of zero tillage as resource
conserving technology in the irrigated plains of South
Asia. Comprehensive Assessment of Water Management
in Agriculture Research Report 19. International Water
Management Institute: Battaramulla, Sri Lanka.

Fan S., Chan-Kang C., Qian K. and Krishnaiah K. 2006.
National and international agricultural research and rural
poverty: the case of rice research in India and China.

Pp. 285-308 in ‘Agricultural research, livelihoods, and
poverty studies of economic and social impacts in six
countries, ed. by M. Adato and R. Meinzen-Dick. Johns
Hopkins University Press: Baltimore and International Food
Policy Research Institute: Washington, DC.

Fuglie K.O., Zhang L., Salazar L.F. and Walker T.S. 1999.

Economic impact of virus-free sweetpotato planting
material in Shandong province, China. International Potato
Center: Lima, Peru.

Gollin D. 2006. Impacts of international research on

intertemporal yield stability in wheat and maize: an
economic assessment. International Maize and Wheat
Improvement Center: Mexico City.

Heisey PW., Lantican M.A. and Dubin H.J. 2002. Impacts

of international wheat breeding research in developing
countries, 1966-97. International Maize and Wheat
Improvement Center: Mexico City.
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Hossain M. 1998. Rice research, technical progress and
the impact on the rural economy: the Bangladesh case.
In Tmpact of rice research; ed. by P.L. Pingali and M.
Hossain. International Rice Research Institute: Los Bafos,
Philippines.

Hossain M., Gollin D., Cabanilla E., Johnson N., Khush
G.S. and McLaren G. 2003. International research and
genetic improvement in rice: evidence from Asia and
Latin America. In ‘Crop variety improvement and its
effect on productivity. The impact of international
agricultural research; ed. by R.E. Evenson and D. Gollin.
CAB International: Wallingford, UK.

HuR,, CaoJ., Huang J., Peng S., Huang J., Zhong X., Zou Y.,
Yang J. and Buresh R.J. 2007. Farm participatory testing of
standard and modified site-specific nitrogen management
for irrigated rice in China. Agricultural Systems 94(2),
331-340.

Johnson N.L., Manyong V.M., Dixon A.G.O. and Pachio D.
2003. The impact of IARC genetic improvement programs
on cassava. In ‘Crop variety improvement and its effect
on productivity. The impact of international agricultural
research; ed. by R.E. Evenson and D. Gollin. CAB
International: Wallingford, UK.

Lantican M.A., Dubin H.J. and Morris M.L 2005. Impacts of
international wheat breeding research in the developing
world, 1988-2002. International Maize and Wheat
Improvement Center: Mexico City.

La Rovere R., Mathema S., Dixon J., Aquino Mercado P. and
Gurung K. 2009. Assessing impacts of maize research
through a livelihood lens: findings and lessons from the
hill regions of Mexico and Nepal. Impact Assessment and
Project Appraisal 27(3), 233-245.

Laxmi V., Erenstein O. and Gupta R.K. 2007. Impact of zero
tillage in India’s rice-wheat systems. International Maize
and Wheat Improvement Center: Mexico City.

Marasas C.N., Smale M. and Singh R.P. 2004. The economic
impact in developing countries of leaf rust resistance
breeding in CIMMY T-related spring bread wheat.
Economics Program Paper 04-01. International Maize and
Wheat Improvement Center: Mexico City.

Morris M.L., Mekuria M. and Gerpacio R. 2003. Impacts
of CIMMYT maize breeding research. In ‘Crop variety
improvement and its effect on productivity. The impact of
international agricultural research; ed. by R.E. Evenson and
D. Gollin. CAB International: Wallingford, UK.

Raitzer D.A. 2008. Assessing the impact of CIFOR’s influence
on policy and practice in the Indonesian pulp and paper
sector. Impact Assessment Paper. Center for International
Forestry Research: Bogor, Indonesia.

Rohrbach D.D., Lechner E.R., Ininge S.A. and Monyo E.S.
1999. Impact from investments in crop breeding: the case of
Okashana 1 in Namibia. Impact Series No. 4. International
Crops Research Institute for the Semi-Arid Tropics:
Patancheru, Andhra Pradesh, India.

Ryan J.G. 1999. Assessing the impact of rice policy changes
in Vietnam and the contribution of policy research. Impact
Assessment Discussion Paper No. 8. International Food
Policy Research Institute: Washington, DC.

Shrestha S., Boupha T. and Khamphoukeo K. 2006. Sowing
seeds in lab and field: socioeconomic impact of the Lao—
IRRI Rice Research and Training Project. International Rice
Research Institute: Los Bafios, Philippines.

Templeton D.J. and Jamora N. 2008. An impact assessment
of IRRT’s policy-oriented research into the private health
costs of pesticide use in rice farming in the Philippines.
IRRI Impact Assessment Report No 1. International Rice
Research Institute: Los Baios, Philippines.

Zeddies J., Schaab R.P,, Neuenschwander P. and Herren H.R.
2001. Economics of biological control of cassava mealybug
in Africa. Agricultural Economics 24, 209-219.

Studies excluded from formal assessment

Aazher S.A., Dewan S., Whab M.A., Habib M.A.B. and
Mustafa M.G. 2007. Impacts of fish sanctuaries on
production and biodiversity of fish and prawn in Dopi
beel, Joanshahi haor, Kishoregonj. Bangladesh Journal of
Fisheries 30, 23-36.

Ajayi O., Akinnifesi E, Mullila-Mitti J., DeWolf J., Matakala P.
and Kwesiga F. 2008. Adoption, profitability, impacts, and
scaling up of agroforestry technologies in southern Africa
countries. Pp. 344-357 in ‘Ecological basis of agroforestry,
ed. by D. Batish, R. Kohlj, S. Jose and H. Singh. CRC Press:
Boca Raton, FL.

Alene A.D. and Coulibaly O. 2009. The impact of agricultural
research on productivity and poverty in Sub-Saharan Africa.
Food Policy 34(2), 198-209.

Alene A.D., Manyong V.M. and Coulibaly O. 2006.
Responding to food supply shocks through global
partnerships in technology development and transfer: the
case of the IITA-led biological control of cassava mealybug
in Sub-Saharan Africa. Outlook on Agriculture 34, No. 4
(December).
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Alene A.D., Neuenschwander P, Manyong V.M., Coulibaly O.
and Hanna R. no date. The impact of IITA-led biological
control of major pests in Sub-Saharan African agriculture:
a synthesis of milestones and empirical results. At <iita.org/
cms/details/impact/impact_major-pest.pdf>, accessed 22
July 2010.

Amegbeto K.N., van Gastel A.G. and Shamsuddin S. 2006.
Impacts of emergency seed and fertilizer aid in Afghanistan.
Policy Brief. International Center for Agricultural Research
in the Dry Areas: Aleppo, Syria.

Azad M.A.S. and Hossain M. 2006. Double transplanting:
economic assessment of an indigenous technology for
submergence avoidance in the flood-prone rice environment
in Bangladesh. Contributed paper prepared for presentation
at the International Association of Agricultural Economists
Conference, Gold Coast, Australia, 12-18 August 2006.

Babu S. 2000. Impact of IFPRI’s policy research on resource
allocation and food security in Bangladesh. Impact
Assessment Discussion Paper No. 25. International Food
Policy Research Institute: Washington, DC.

Bantilan M.C.S., Anupama K.V. and Joshi PK. 2005. Assessing
economic and environmental impacts of NRM technologies:
an empirical application using economic surplus
approach. Pp. 245-268 in ‘Natural resource management
in agriculture: methods for assessing economic and
environmental impacts, ed. by B. Shiferaw, H.A. Freeman
and S.M. Swinton. CAB International: Wallingford, UK.

Chianu J., Huising J., Danso S. Okoth, P. and Sanginga, N.
2007. Economic evaluation of the contribution of below
ground biodiversity: case study of biological nitrogen
fixation by rhizobia. In ‘Proceedings of the international
conference on innovations as key to the green revolution
in Africa: exploring the scientific facts, Arusha, Tanzania,
17-21 September.

Deb UK, Bantilan M.C.S., Bantilan ET. and Gowda C.L.L.
2007. Spillover impacts of sorghum research. Pp. 237-260
in ‘Sorghum genetic enhancement: research process,
dissemination and impacts, ed. by M.C.S. Bantilan,

UK. Deb, C.L.L. Gowda, B.V.S. Reddy, A.B. Obilana and
R.E. Evenson. International Crops Research Institute for the
Semi-Arid Tropics: Patancheru, India.

Deb UK. and Dey M.M. 2004. The history and impacts of the
Genetic Improvement of Farmed Tilapia (GIFT) project and
the Dissemination and Evaluation of Genetically Improved
Tilapia (DEGITA) project. WorldFish Report 3, May 2004.

Dey M.M. 2000. The impact of genetically improved
farmed Nile tilapia in Asia. Aquaculture Economics and
Management 4(1), 107-124.

Diagne A. 2006. The diffusion and adoption of NERICA rice
varieties in Cote d’Ivoire. The Developing Economies 44(2),
208-231.

Dixon J., Nalley L., Kosina P., La Rovere R., Hellin J. and
Aquino P. 2006. Adoption and economic impact of
improved wheat varieties in the developing world, centenary
review. Journal of Agricultural Science 144, 489-502.

English J. and Renkow M. 2007. The impacts of IFPRI’s global
research program on the sustainable development of less
favored areas (LFAs). Impact Assessment Discussion Paper
No. 26. IFPRI: Washington, DC.

Espaldon M.V.O., Tapia M.U., Villanueva ].D. and Jaranilla-
Sanchez P. 2006. Philippine landcare after nine years: a study
on the impacts of agroforestry on communities, farming
households, and the local environment in Mindanao.
ICRAF Occasional Paper 04. International Centre for
Research in Agroforestry, now the World Agroforestry
Centre: Nairobi, Kenya.

Halls A.S. and Mustafa M.G. 2006. Final assessment of the
impact of the CBFM project on community-managed
fisheries in Bangladesh. Working Paper. The WorldFish
Center: Bangladesh and South Asia Office: Dhaka.

Hewitt J. 2008. Impact evaluation of research by the
International Food Policy Research Institute on agricultural
trade liberalization, developing countries, and WTO’s Doha
negotiations. IFPRI: Washington, DC.

Hossain M., Bose M.L. and Mustafi B.A.A. 2006. Adoption and
productivity impact of modern rice varieties in Bangladesh.
Developing Economies 44(2), 149-166.

Hossain M., Lewis D., Bose M.L. and Chowdhury A. 2007. Rice
research, technological progress and impacts on the poor:
the Bangladesh case. In ‘Agricultural research, livelihoods,
and poverty, ed. by M. Adato and R.S. Meinzen-Dick. Johns
Hopkins University Press: Baltimore and International Food
Policy Research Institute: Washington, DC.

Huelgas Z.M. and Templeton D.J. 2008. Adoption of crop
management technology and cost efficiency impacts: the
case of three reductions, three gains. Paper presented at
the IRRC Workshop on Research to Impact: Case Studies
for Natural Resources Management of Irrigated Rice in
Asia, 23-24 September, Philippine Rice Research Institute,
Muioz, Nueva Ecija, Philippines.

Islam Z., Bagchi B. and Hossain M. 2007. Adoption of leaf
color chart for nitrogen use efficiency in rice: impact
assessment of a farmer-participatory experiment in West
Bengal, India. Field Crops Research 103(1), 70-75.

Jahan K.M., Beveridge M.C.M. and Brooks A.C. 2007.
Impact of long-term training support on small-scale carp
polyculture farms of Bangladesh. Journal of the World
Aquaculture Society 39(4), 441-453.

Janaiah A., Hossain M. and Otsuka K. 2006. Productivity
impact of the modern varieties of rice in India. The
Developing Economies 44(2), 190-207.
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Johnson N.L. Pachico D. and Wortmann C.S. 2003. The impact
of CIAT’s genetic improvement research on beans. In ‘Crop
variety improvement and its effect on productivity. The
impact of international agricultural research; ed. by R.E.
Evenson and D. Gollin. CAB International: Wallingford, UK.

Joshi PK., Jha A.K., Wani S.P, Joshi L. and Shiyani R.L. 2005.
Meta-analysis to assess impact of watershed program
and people’s participation. Comprehensive Assessment
of Water Management in Agriculture Research Report 8.
International Water Management Institute: Battaramulla,
Sri Lanka.

Joshi PK,, Jha A.K., Wani S.P, Sreedevi T.K. and Shaheen
FA. 2008. Impact of watershed program and conditions
for success: a meta-analysis approach. Global Theme
on Agroecosystems Report No. 46. International Crops
Research Institute for the Semi-Arid Tropics: Patancheru,
Andhra Pradesh, India.

Khush G.S. and Virk P.S. 2005. IR varieties and their
impact. International Rice Research Institute: Los Baios,
Philippines.

Launio C.C., Redondo G.O., Beltran J.C. and Morooka Y. 2008.
Adoption and spatial diversity of later generation modern
rice varieties in the Philippines. Agronomy Journal 100(5),
1,380-1,389.

Montes N.D., Zapata N.R. Jr, Alo A.M.P. and Mullen J.D.
2008. Management of internal parasites in goats in the
Philippines. ACIAR Impact Assessment Series Report
No. 57. Australian Centre for International Agricultural
Research: Canberra.

Moya P, Hong L., Dawe D. and Chongde C. 2004. The impact
of on-farm water saving irrigation techniques on rice
productivity and profitability in Zhanghe Irrigation System,
Hubei, China. Paddy and Water Environment 2, 207-215.

Pampolino M.E, Manguiat I.]., Ramanathan S., Gines H.C,,
Tan PS., Chi T.T.N,, Rajendran R. and Buresh R.J. 2006.
Environmental impact and economic benefits of site-specific
nutrient management (SSNM) in irrigated rice systems.
Agricultural Systems 93, 1-24.

Paris T, Singh A., Delos Reyes A. and Singh V.N. 2007.
Assessing the impact of participatory research in rice
breeding on women farmers: a case study in eastern Uttar
Pradesh, India. Experimental Agriculture 44, 1-16.

Pemsl D.E.,, Seidel-Lass L., White J.L. and Ahmed M.M.
2008. Community-based fisheries management project in
Bangladesh. Pp. 73-82 in ‘Impact assessment of policy-
oriented research in the CGIAR: evidence and insights from
case studies’ A study commissioned by the Science Council
Standing Panel on Impact Assessment. CGIAR Science
Council Secretariat: Rome, Italy.

Ryan J.G. and Meng X. 2004. The contribution of IFPRI
research and the impact of the food for education program
in Bangladesh on schooling outcomes and earnings. Impact
Assessment Discussion Paper No. 22. International Food
Policy Research Institute: Washington, DC.

Shah T., Bhatt S., Shah R.K. and Talati J. 2008. Groundwater
governance through electricity supply management:
assessing an innovative intervention in Gujarat, western
India. Agricultural Water Management 95(11), 1,233-1,242.

Sreedevi T.K., Wani S.P.,, Raghavendra S., Harshavardhan
K., Deshmukh Singh S.N. and D’Souza M. 2008. Impact
of watershed development in low rainfall region of
Maharashtra—a case study of Shekta watershed. Global
Theme on Agroecosystems Report No. 49. International
Crops Research Institute for the Semi-Arid Tropics:
Patancheru, Andhra Pradesh, India.

Thompson P.M., Sultana P. and Fiorz Khan A.K.M. no date.
Aquaculture extension impacts in Bangladesh: a case study
from Kapasia, Gazipur. Technical Report 63. WorldFish
Center: Penang, Malaysia.
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Appendix 3 Total expenditure by
the CGIAR network, 1972-2007
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Appendix 3 (continued)

CIAT = International Center for Tropical Agriculture; IFPRI = International Food Policy Research Institute; CIMMYT = International Maize
and Wheat Improvement Center; ILRI = International Livestock Research Institute; ICRISAT = International Crops Research Institute for the
Semi-Arid Tropics; IRRI = International Rice Research Institute; ICARDA = International Center for Agricultural Research in the Dry Areas;
CIP = International Potato Center; IWMI = International Water Management Institute; CIFOR = Center for International Forestry Research;
ISNAR = International Service for National Agricultural Research

Data sources:

1972-97 Tables [-2, CGIAR contributions to the agreed research agenda by centre, 1972-1997 (millions). Figures shown for 1972—-1980
are total expenditures (operations/capital) and may be higher or lower than the contributions for that year (because of the
accounting convention followed in the 1970s).
worldbank.org/html/cgiar/publications/finance/cg97fin.pdf

1998-2000  Table A1.2, CGIAR contributions to the research agenda by centre, 1972-2001
worldbank.org/html/cgiar/publications/annreps/cgar01/cgfinrep2001.pdf

2001-05 2005 financial report, Table A3.1, CGIAR expenditure by centre, 2001-2005
cgiarorg/pdf/cgiar_finreport_2005.pdf

2006-07 2007 financial report, Table 3, financial results by centre (expenditure)
cgiarorg/publications/annual/pub_ar2007/pdf/08 CGIARFullFinRprt_june13.pdf

Excludes African Rice Centre as completely outside ACIAR's mandated regions
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Appendix 4 Benefits from studies
assessed as substantially demonstrated

Time
period of
benefitsb

Study? Base year

and units

Total
benefitsed

us
producer
price
index
inflating
factore

Totalf

Adjustment
for
mandated
regionsg

Totalf

Bantilan and Joshi (1996) § 1975-2005

1978-1990

1981-2000

1988-2020

1973-1993

. 1998-2017

1991-1995

USS$ 1995 m

1995-2000

- 1989-2018

Zeddies et al. (2001)

US$1990m
uss1090m
Uss2000m
USS$ 1990 m

USS$ 1990 m

USS 2006 m
USS 2004 m

- US$2007m |

| 1974-2013  US$ 1994 m

45

261

9372

220
e
18056

250

5,782

3
231

0.672

0.722

0.940

0672
0.672
0.779

0672

0905
0,838

0.708

327
372

8,604

278

13237

2%
276

62

1.0

1.0

1.0

1.0

1.0

0.0632

0.65
1.0

1.0

10 :

327
9,430
23,178

372

8,604

25
276
62

278

837

a  Full reference details are provided in Appendix 2.
b Asreported in study

¢ Toend of study period

d " In dollar values for year of calculation

€ 2008 base

£ 2008 dollar values

g Authors’ adjustments based where possible on data contained in the original studies
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Appendix 5 Benefits from studies
assessed as plausible

Study? Time Base year Total us Totalf | Adjustment | Total after
period of | and units | benefits¢d | producer for adjustmentf
benefitsb price index mandated

inflating regions8
factore

Aw-Hassan et al. 1980- US$1990m 330 0.672 491 0.5 246

(2003) 1997 :

Hossain et al. (2003) 1997 US$1990m 4,310 0672 6,413 09 5772

Johnson et al. (2003) 1998 Uss$1990m 100.78 0.737 137 1.0 137

Morriseral.(2003) 1998 US$1990m | 440 0672 655 03 197

b Asreported in study

€ 2008 base
2008 dollar values

To end of study period

In dollar values for year of calculation

Full reference details are provided in Appendix 2.

Authors’ adjustments based where possible on data contained in the original studies
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Appendix 6 Benefits from studies
assessed as potential

Study? Time Base year Total US producer | Totalf | Adjustment | Total after
period of | and units | benefits¢d | price index for adjustmentf
benefitsb inflating mandated

factore regions8

Ajayi et al. (2006) 2004 US$199%m 21 . 0905 24 . 10 24

Deyetal (2007) = 1994-2016 = US$1990m 3 079 4 10 § 4

Shresthaetal. | 1990-2020 @ US$1990m = 60 10 72

(2006)

0838 . 72

€ 2008 base
2008 dollar values

As reported in study

To end of study period
In dollar values for year of calculation

Full reference details are provided in Appendix 2.

Authors’ adjustments based where possible on data contained in the original studies
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Appendix 7 Sample of studies
excluded

Study? Time Base year | Benefits© Reason for exclusion
period of | and units
benefitsb
Aw-Hassan et al. (2009) : 1999-2013 Only average annual benefit figures are provided.

Time series or stream of net benefits reported
¢ not available.

Dalton et al. (2005) 1994-2003 : 2003 USS$ $2.5m Benefits very small

Erenstein et al. (2007) 2003-04  : 2003 USS $23.9m per . Extrapolates benefits for case study region
5 5 - annum - to one-third of wheat-rice area of India

¢ and Pakistan, but also provides evidence of
¢ substantial disadoption of the technology, which
i suggests scaling up is not realistic.

Gollin (2006) . 1960-2000

¢ $143m per ¢ Global benefits only—paper does not separate
annum for benefits by region

wheat, $149m

per annum for

: . maize
Heisey et al. (2002) 1997 : $880m ¢ Global benefits reported. Unable to identify
f : benefits within mandated regions.
Hu et al. (2007) i 2006 USS i $067 billion i Ex-ante analysis. Village level per hectare fertiliser
per annum savings are extrapolated to national figure to
i suggest potential whole-of-country savings.
Lantican et al. (2005) 2002 2002 USS i $0.5-39 billion : Benefits reported at only a global scale
: : ¢ per annum :
depending
on yield and
¢ artribution :
: : ¢ assumptions
La Rovere et al. (2009) 2002-06 Ex-ante analysis and benefits not within ACIAR
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Appendix 7 (continued)

Study?

Time
period of
benefitsb

Base year
and units

Benefits¢

Reason for exclusion

Laxmi et al. (2007)

Marasas et al. (2004)

© 1973-2007 2004 USS i $536 billion
into ‘mega-environments’ based on CIMMYT
classification. Potential overlap of benefits with

¢ spring wheat in Byerlee and Traxler (1995) study.
No time series of benefits are available.

¢ Ex-ante impact assessment

a  Full reference details are provided in Appendix 2.

b Asreported in study
¢ Where reported
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IMPACT ASSESSMENT SERIES

No. Author(s) and year of publication  Title ACIAR project numbers
1 Centre for International Control of Newcastle disease in village chickens AS1/1983/034, AS1/1987/017
Economics 1998. and AS1/1993/222
2 George PS. 1998. Increased efficiency of straw utilisation by cattle AS1/1982/003, AS2/1986/001
and buffalo and AS2/1988/017
3 Centre for International Establishment of a protected area in Vanuatu ANRE/1990/020

Economics 1998.

4 Watson A.S. 1998. Raw wool production and marketing in China ADP/1988/011
5 CollinsD).and CollinsBA. 1998, Fruic flyin Malaysia and Thailand 19851993 C52/1983/043 and C52/1989/019
6 Ryan J.G. 1998. Pigeonpea improvement CS1/1982/001 and CS1/1985/067
7 Centre for International Reducing fish losses due to epizootic ulcerative FIS/1991/030

Economics 1998. syndrome—an ex ante evaluation
8§ MckenneyDw.ioos Australian tree species selection in China FST/1984/057 and FST/1988/048.
9 ACLConsuling1998. - Sulfur test KCL-40 and growth of the Australian  PN/1983/028 and PN/1988/004

canola industry

Postharvest R&D concerning tropical fruits PHT/1983/056 and
PHT/1988/044

Waterhouse D., Dillon B. and Biological control of the banana skipper in Papua CS2/1988/002-C
Vincent D. 1999. New Guinea

14 Mcleod R, Isvilanonda S. and Improved drying of high moisture grains PHT/1983/008, PHT/1986/008
Wattanutchariya S. 1999. and PHT/1990/008
15 Chudleigh P. 1999. Use and management of grain protectants in China PHT/1990/035

and Australia

18  Vincent D. and Quirke D. 2002. Controlling Phalaris minor in the Indian CS1/1996/013
rice—wheat belt

19 Pearce D.2002. Measuring the poverty impact of ACIAR projects—
a broad framework

20  Warner R. and Bauer M. 2002. Mama Lus Frut scheme: an assessment of poverty
reduction

21 Mcleod R. 2003. Improved methods in diagnosis, epidemiology, and AS1/1983/067, AS1/1988/035,
information management of foot-and-mouth disease ~ AS1/1992/004 and AS1/1994/038
in Southeast Asia

22 Bauer M, Pearce D. and Vincent D.  Saving a staple crop: impact of biological control of CS2/1988/002-C

2003. the banana skipper on poverty reduction in Papua
New Guinea

23 Mcleod R. 2003. Improved methods for the diagnosis and control AS1/1984/055, AS2/1990/011
of bluetongue in small ruminants in Asia and the and AS2/1993/001
epidemiology and control of bovine ephemeral fever
in China

24 Palis FG, Sumalde Z.M. and Assessment of the rodent control projects in Vietnam ~ AS1/1998/036

Hossain M. 2004. funded by ACIAR and AUSAID: adoption and impact



No. Author(s) and year of publication  Title ACIAR project numbers
25 Brennan J.P. and Quade K.J. 2004. Genetics of and breeding for rust resistance in wheat CS1/1983/037 and CS1/1988/014
in India and Pakistan
26 Mullen ).D. 2004. Impact assessment of ACIAR-funded projects on ANRE1/1992/028 and
grain-market reform in China ADP/1997/021
27 van Bueren M. 2004. Acacia hybrids in Vietnam FST/1986/030
28  Harris D. 2004. Water and nitrogen management in wheat—maize LWR1/1996/164
production on the North China Plain
29  Lindner R.2004. Impact assessment of research on the biology and FIS/1983/081
management of coconut crabs on Vanuatu
30  van Bueren M. 2004. Eucalypt tree improvement in China FST/1990/044, FST/1994/025,
FST/1984/057, FST/1988/048,
FST/1987/036, FST/1996/125 and
FST/1997/077
31 Pearce D. 2005. Review of ACIAR's research on agricultural policy
32 Tingsong Jiang and Pearce D.2005.  Shelf-life extension of leafy vegetables—evaluating PHT/1994/016
the impacts
33 Vere D.2005. Research into conservation tillage for dryland LWR2/1992/009 and
cropping in Australia and China LWR2/1996/143

Identifying the sex pheromone of the sugarcane
borer moth

Review of the returns to ACIAR’s bilateral R&D
investments

CS52/1989/020, C52/1994/003,
CS2/1994/115 and CS2/1996/225

Pearce D., Monck M., Chadwick K.
and Corbishley J. 2006.

FST/1993/016, PHT/1990/051,
CS1/1990/012, C51/1994/968,
AS2/1990/028, AS2/1994/017,
AS2/1994/018 and AS2/1999/060

Zero tillage for weed control in India: the
contribution to poverty alleviation

ACIAR and public funding of R&D. Submission to
Productivity Commission study on public support for
science and innovation

Water management in public irrigation schemes
in Vietnam

LWR2/1994/004 and
LWR1/1998/034

Impact assessment of capacity building and training:
assessment framework and two case studies

CS1/1982/001, C51/1985/067,
LWR2/1994/004 and
LWR2/1998/034

Development of sustainable forestry plantations
in China: a review

AS2/1990/028, AS2/1994/017,
AS2/1994/018 and AS2/1999/060



No. Author(s) and year of publication  Title ACIAR project numbers
47  Fisher H. and Gordon J. 2007. Improved Australian tree species for Vietnam FST/1993/118 and FST/1998/096
48  Longmore C, Gordon ). and Assessment of capacity building: overcoming CS51/1994/968
Bantilan M.C. 2007. production constraints to sorghum in rainfed
environments in India and Australia
49  Fisher H. and Gordon J. 2007. Minimising impacts of fungal disease of eucalypts in FST/1994/041
South-East Asia
50  Monck M. and Pearce D. 2007. Improved trade in mangoes from the Philippines, PHT/1990/051 and
Thailand and Australia CS1/1990/012
51 Corbishley ). and Pearce D. 2007 Growing trees on salt-affected land FST/1993/016
52 Fisher H. and Gordon J. 2008. Breeding and feeding pigs in Vietnam: assessment of AS2/1994/023
capacity building and an update on impacts
53  Monck M. and Pearce D. 2008. The impact of increasing efficiency and productivity AH/1997/115
of ruminants in India by the use of protected-nutrient
technology
54  Monck M. and Pearce D. 2008. Impact of improved management of white grubs in CS2/1994/050
peanut-cropping systems
55 Martin G. 2008. ACIAR fisheries projects in Indonesia: review and FIS/1997/022, FIS/1997/125,
impact assessment FIS/2000/061, FIS/2001/079,
FIS/2002/074, FIS/2002/076,
FIS/2005/169 and FIS/2006/144
56  Lindner B.and McLeod P. 2008. A review and impact assessment of ACIAR's fruit-fly (CS2/1983/043, CS2/1989/019,
research partnerships—1984 to 2007 CS2/1989/020, CS2/1994/003,
CS2/1994/115, CS2/1996/225,
(€S2/1997/101, CS2/1998/005,
CS2/2003/036, CP/2007/002,
CP/2007/187, PHT/1990/051,
PHT/1994/133, PHT/1993/87,
CP/1997/079, CP/2001/027
and CP/2002/086
57  Montes N.D, Zapata Jr N.R,, Alo Management of internal parasites in goats in the AS1/1997/133
A.M.P.and Mullen J.D. 2008. Philippines
58  Davis), Gordon J., Pearce D. and Guidelines for assessing the impacts of ACIAR'’s
Templeton D. 2008. research activities
59  Chupungco A, Dumayas E. and Two-stage grain drying in the Philippines PHT/1983/008, PHT/1986/008
Mullen J. 2008. and PHT/1990/008
60  Centre for International ACIAR Database for Impact Assessments (ADIA):
Economics 2009. an outline of the database structure and a guide to
its operation
61 Fisher H. and Pearce D. 2009. Salinity reduction in tannery effluents in India AS1/2001/005

and Australia

62

Francisco S.R., Mangabat M.C,
Mataia A.B,, Acda M.A, Kagaoan
C.V, Laguna).P, Ramos M.,
Garabiag K.A,, Paguia F.L. and
Mullen J.D. 20009.

Integrated management of insect pests of stored
grain in the Philippines

PHT/1983/009, PHT/1983/011,
PHT/1986/009 and
PHT/1990/009

Harding M., Tingsong Jiang and
Pearce D. 2009.

Analysis of ACIAR’s returns on investment:
appropriateness, efficiency and effectiveness

Reform of domestic grain markets in China: a
reassessment of the contribution of ACIAR-funded
economic policy research

ANRE1/1992/028 and
ADP/1997/021



IMPACT ASSESSMENT SERIES <CONTINUED>

No. Author(s) and year of publication  Title ACIAR project numbers

65 Martin G. 2010. ACIAR investment in research on forages in Indonesia ~ AS2/2000/124, AS2/2001/125,
AS2/2000/103, LPS/2004/005,
SMAR/2006/061 and

SMAR/2006/096
66  Harris D.N. 2010. Extending low-cost fish farming in Thailand: an PLIA/2000/165
ACIAR-World Vision collaborative program
67 Fisher H. 2010. The biology, socioeconomics and management of the ~ FIS/1998/024
barramundi fishery in Papua New Guinea’s Western
Province

68  McClintock A.and Griffith G.2010  Benefit—cost meta-analysis of investment in the
International Agricultural Research Centres
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