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Executive summary
Many developing countries face seemingly formidable demands for the enhancement of
sanitary and phytosanitary (SPS) capacity, directed at domestic policy objectives and in
particular boosting agri‐food export performance. Certainly, the available resources from
national budgets and donors are insufficient to meet all of these needs and inevitably
priorities have to be made between competing capacity building options. In this context,
economic analysis appears to offer a structured framework that can help decision‐makers
establish priorities in a manner that is objective and accountable, and that helps to ensure
resources are used in an efficient manner.
This report reviews experiences with the use of economic analysis to guide priority‐setting
for SPS capacity building in developing countries, highlights the challenges faced in using
such methods and provides general guidance to decision‐makers on which economic
analysis approaches are best suited to particular decision scenarios. In preparing the report
the existing literature has been reviewed and practitioners of economic analysis consulted
on their experiences. A framework is proposed for establishing priorities between SPS
capacity building options across the broad areas of food safety, animal health and plant
health that can take account of varied and multiple decision criteria.
Cost‐benefit analysis (CBA) and, to a lesser extent, cost‐effectiveness analysis (CEA) have
been applied quite widely to the analysis of SPS capacity building in both high‐income and
developing countries. Most of these applications have focused on specific aspects of food
safety, animal health or plant health capacity, for example controls on foot and mouth
disease (FMD) or fruit fly, rather than the broad comparison of SPS capacity building needs.
They variously examine the impacts of past or ongoing investments ex post, or the
anticipated impacts of prospective investments ex ante, although rarely in a true decision‐
making context. There is little evidence that either of these techniques is used on a routine
basis in developing countries or by donors, except at a rather rudimentary level. Both of
these techniques, however, are evidently useful ways in which to compare and contrast the
costs and benefits of specific capacity building options on the basis of a relatively small set
of impacts that can be measured in broadly comparable units.
Previous applications of CBA and CEA illustrate the challenges with undertaking economic
analysis in a developing country context. Often there is a limited supply of data and/or
concerns about the quality of data that are available. This often requires uncomfortable
compromises in the scope or depth of the analysis, such as the adoption of methods that
are relatively simplistic or extrapolating data and making assumptions where impacts are
difficult to discern and/or quantify. Indeed, practitioners see data as one of the primary
constraints to the successful use of economic analysis to help guide priority‐setting for SPS
capacity building in a developing country context. At the same time, these challenges mean
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that the results of CBA and CEA must be treated with some caution, with varying
accusations that CBA (in particular) routinely under‐ or over‐estimates costs and/or benefits.
Multi‐criteria decision analysis (MCDA) is presented as a useful alternative to CBA and CEA.
MCDA enables capacity building options to be prioritised based on a wide range of decision
criteria (for example value of exports, impacts on small‐scale producers, improvements in
domestic public health and/or agricultural productivity and consequences for women and
vulnerable areas) that are not necessarily measured (or even measurable) using the same
metrics. While MCDA approaches have been widely applied to decision‐making in other
areas, such as natural resource management, to date they have been little used in the area
of SPS capacity building.
A structured and multi‐stage MCDA framework is proposed to support the establishment of
priorities across broad areas of SPS capacity. It involves the following steps:
1) Definition of the set of capacity building options to be considered.
2) Collection and assembly of information on pertinent decision criteria in the form
of information cards.
3) Translation of measurements on decision criteria, individually or in broad
categories, into spider diagrams 1 that illustrate the key areas in which each of
the capacity building options perform relatively well/badly.
4) Derivation of a numerical prioritisation of the options being considered.
Ideally, the separate elements and formats used to present data on the set of capacity
building options should be considered side‐by‐side to make the nature of the decision
process, and the associated trade‐offs between decision criteria, as clear as possible.
The use of economic analysis, while offering potentially considerable improvements to
decision processes in terms of objectivity, transparency and accountability, changes the very
nature of decision‐making. It tends to put more focus on ‘hard numbers’ and more time
and resources are generally needed to make decisions. It is vital that personnel at all levels
of the decision process ‘buy in’ to the use of economic analysis and commit to providing the
necessary support and resources. At the same time, since the initial learning curve is
inevitably rather ‘steep’, there is a need for technical assistance to develop the necessary
expertise and experience.
The STDF could play a key role in developing the necessary training materials for MCDA in
SPS‐related decision‐making and promoting its use. As a first step, the STDF could test the
MCDA framework proposed here in a small number of trial countries in order to examine
how well it works in practice and to refine it further. Such trial applications could also

1

A spider or radar diagram shows the value of three or more indicators on axes that start from the same
central point. This is a useful way of showing the relative position of each capacity building option across the
spectrum of decision criteria.
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facilitate the development of a practical "user guide" providing more detailed guidance and
concrete examples on the use of MCDA.
1. Introduction
Sanitary and phytosanitary (SPS) measures are applied by nations, and agro‐food value
chain actors therein, to control food safety, plant health and animal health risks, and to
prevent incursions of exotic pests and diseases. In turn, such measures act to protect
human health, promote agricultural productivity and facilitate the international
marketability of agricultural and food products. It is recognised, however, that SPS
measures can also impede trade, through their illegitimate application and/or limitations in
exporting country capacity. The SPS Agreement aims to prevent the discriminate use of SPS
measures and to facilitate flows of technical assistance that support capacity building efforts
in developing countries.
The SPS Agreement and allied institutions and facilities, such as the Standards and Trade
Development Facility (STDF), have served to heighten recognition of the need for developing
countries to augment their SPS capacity, both within the public sector and along agro‐food
value chains. In low and lower‐middle income countries in particular this task is onerous
and there is a recognised need for technical assistance. While there is some evidence that
flows of technical assistance towards the development of SPS capacity have increased over
time, such assistance is often uncoordinated and supply‐driven. All too frequently there is
duplication of capacity building efforts in some areas, while other elements of capacity
attract little or no attention. There is an evident need for developing countries to define
prioritised actions plans towards the development of SPS capacity, that contribute to
enhanced efficiency in allocating both scarce domestic resources and technical assistance,
and a shift towards demand‐driven modes of assistance.
While the principle of defining prioritised national action plans for the enhancement of SPS
capacity is good in principle, developing these plans in practice is not an easy task. In this
context, there is interest in the role of economic analysis, including techniques such as cost‐
benefit analysis (CBA), cost‐effectiveness analysis (CEA) and multi‐criteria decision analysis
(MCDA). These techniques aim to ensure that specific investments are efficient, for
example that the benefits of the associated investments exceed the costs, and enable
decision‐makers to prioritise investments from among a multitude of options. There are
often significant challenges in applying these methods in a developing country context,
however, due predominantly to data limitations and a scarcity of relevant analytical skills in
the multiple agencies charged with the management of SPS capacity building.
The aim of this paper is to:
•

Provide a broad reflection on experiences with applying economic analysis to SPS
capacity building in developing countries.
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•

Identify the key challenges with applying economic analysis techniques in a
developing country context, both generally and specifically to SPS capacity building.

•

Provide some general guidance to decision‐makers in developing countries on
applying economic analysis to SPS capacity building.

In preparing this paper, the authors consulted with a number of practitioners who have
applied economic analysis techniques to the costs and/or benefits of enhanced food safety,
animal health and/or plant health controls. The authors also reflected on their own
experiences with economic analysis of SPS capacity building in a number of developing
countries.
The guidelines presented in this paper reflect a difficult but pragmatic trade‐off between the
complexity of the costs and benefits associated with improvements in SPS capacity, the
needs of decision‐makers and the reality ‘on the ground’ in many developing countries. A
large element of these guidelines focuses on assembling available information and
organising and presenting this information in a manner that makes the consequences of
decisions more apparent and transparent to stakeholders. The idea here is that better
management of this information, in and of itself, can make a significant contribution to
improved decision‐making in the area of SPS capacity building. With respect to economic
analysis specifically, the guidelines focus on and recommend the use of an MCDA approach
that enables the multiple and varied consequences of improvements in SPS capacity to be
incorporated into decisions in a manner that is flexible given data availability, uncertainties
over the likely flow of benefits, etc. It is recognised that such an approach has not been
widely applied in the area of SPS capacity building and that it would need to be tested
through a series of trial applications. The use of MCDA across a wide range of other
decision‐making contexts, however, provides significant credence to its use in such contexts.
2. Experiences in the use of economic analysis in the SPS area: An overview of
methodologies and their use in practice
There are a range of economic analysis techniques aimed at supporting decision‐making
where resources are scarce and where the relative costs and benefits of the options under
consideration are not immediately apparent (Department for Communities and Local
Government, 2009; Fabrycky et al., 1997; Haddix and Shaffer, 1996). In such contexts, it is
argued that a closer look at the economic consequences of the options under consideration
can help to guide decision‐makers towards choices that are more efficient and yield the
greatest flow of benefits over time given a particular level of investment. However, while
the utility of economic analysis is evident in principle, applying such techniques in practice is
far from easy, especially in the context of developing countries where there are inevitable
data availability and quality issues. This begs the question, can and do economic analysis
techniques assist decision‐makers in choosing between the various options available for
enhancing SPS capacity?
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There are instances where economic analysis techniques have been employed to assess the
costs and benefits of enhancements in food safety, animal health and/or plant health
controls, in both high‐income and developing countries. However, it should be recognised
that the specific forms taken by these analyses and their rigour varies widely and, as a
consequence, it is not easy to piece together a general picture of how well they perform in
practice. This section reviews alternative economic analysis methods, in terms of their basic
principles and with a particular focus on previous applications to SPS capacity in developing
countries. Specifically, it examines: 1) cost‐benefit analysis (CBA); 2) cost‐effectiveness
analysis (CEA); and 3) multi‐criteria decision analysis (MCDA). It aims to bring out the
problems faced in applying these techniques, but also the ways in which they have or could
be used to support investment decisions in the area of SPS capacity building.
2.1.

Cost‐benefit analysis:

CBA is a long‐standing approach to decision support in economics (Layard and Glaister,
1994; Nas, 1996). The standard approach to CBA is to compute and then compare the costs
and benefits of the options under consideration, in this case investments in SPS capacity
building. In general, CBA compares the scenario where a particular intervention is made to
a baseline that reflects the state of the world should the intervention not be pursued. The
measured difference between these two scenarios is taken to reflect the impact of the
intervention, for example in terms of environmental protection or human health (Haddix
and Shaffer, 1996). Because the costs and benefits of interventions are frequently realised
at different points in time, CBA uses discounting in linking present and future costs. Further,
where the costs and/or benefits of an intervention are not certain, probabilities can be
assigned to the various potential outcomes and expected costs/benefits computed.
The results of CBA can be expressed in terms of the benefits per dollar spent, often
presented as a benefit‐cost ratio, or as a net benefit with the flow of costs over time
deducted from the flow of benefits. Options with a negative net benefit are rejected
outright. The ordering of options with a positive net benefit is on the magnitude of the
computed net benefit. Thus, CBA can be used to undertake the initial ‘weeding’ of ‘bad’
from ‘good’ options, and also to guide the choice between those options that are
considered feasible a priori. Of course, this information can be used not only to make a
straight choice between the options under consideration, but also to adjust options,
reducing their costs and/or enhancing the benefits so as to improve their impacts.
The costs of SPS capacity enhancement can be divided into four categories: 1) real‐resource
costs; 2) social welfare losses; 3) transitional costs; and 4) regulatory costs (Morgenstern
and de Civita, 2006). Real resource costs are associated with the technological and human
capital investments and permanent changes in production processes required to achieve
and maintain enhancements in SPS capacity. Some of these costs are non‐recurring (one‐
off), while others are recurring (ongoing) due to the changes brought about by specific
capacity enhancement options. Account must be taken of the fact that more immediate
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and/or visible direct resource costs may be offset (at least in part) by longer‐term efficiency
gains; for example, limiting lead in drinking water may be good for human health but also
lessens mineral deposit in pipes, reducing maintenance costs. Further, these costs also
include resources that have opportunity costs, such as administration, although these can
be difficult to quantify in practice. Social welfare losses are changes in consumer or
producer surpluses associated with the rise in price and/or decrease in output of goods and
services that occur as a result of an enhancement in SPS capacity; for example, stricter
controls on the use of pesticides in production of fresh fruit and vegetables. More
specifically, these costs reflect the losses generated due to diverting resources from other
activities and are expressed through changes in production costs, market prices, etc.
Transitional costs are the adjustment impacts, including lost productivity or closure of firms,
because of the changes and/or investments needed to enhance SPS capacity. For example,
firms with old processing facilities may find it too costly to upgrade to meet higher food
safety standards. Finally, government ‘regulatory’ costs are associated with the monitoring,
administration and enforcement actions from new SPS controls including food safety
regulations, controls on plant and/or animal pests, etc.
In practice, CBA can focus on direct or partial equilibrium costs at the industry level or
derive economy‐wide welfare measures using general equilibrium models to reflect net
burdens on society once all goods and factor markets have been adjusted. The former of
these is more common. Data on direct costs can be derived in three ways (Antle, 1999):
1) engineering analysis approach; 2) accounting approach; and 3) econometric estimation
approach. The engineering approach uses technical and economic data to estimate cost
functions, for example corresponding to the food safety characteristics of goods (Jensen and
Unnevehr, 2000). While this approach is generally efficient and provides good quality data,
it has limited external validity and cost data can be difficult to obtain in practice (Krieger et
al., 2007). The econometric approach generally uses existing databases to estimate cost
functions that capture industry‐wide behaviour associated with the enhancement of SPS
capacity (Antle, 1999). However, it has been shown that these data generally exhibit large
variations across industries (Morgenstern and de Civita, 2006), much of which is driven by a
relatively small number of under or over‐performing outliers.
The accounting approach is the most common source of cost information in CBA studies.
These data are generally derived from industry surveys, expert opinion and/or
extrapolations from previous cost studies. There are, however, problems in using these
data. For example, surveys may focus on the investments made by firms as a direct result of
a regulation, but determining an appropriate baseline (what these firms would have done if
the regulation had not been in place) is difficult (Morgenstern and de Civita, 2006). Even
without regulation, firms engage in investments to enhance their capacity due to market
demands, pressure from shareholders, etc. This raises questions over whether such costs
should be included or excluded from the analysis. In addition, by its nature capacity
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enhancement is an ongoing process and decision‐makers find it hard to assign capital
expenditures to specific ‘events’.
In CBA, benefits are measured in terms of the net present value of the flow of positive
impacts of enhanced capacity. These benefits can include the direct and immediate target
of the interventions under consideration, for example reductions in levels of pesticides in
fresh fruit and vegetables, eradication and maintenance of pest‐free status for fruit fly or
reductions in levels of foot and mouth disease (FMD) in cattle. However, they also include
the less direct and wider impacts on the volume and/or value of exports, agricultural
productivity, food safety in domestic and/or export markets, livelihoods of producers, level
of environmental protection, etc. Many of these indirect benefits are difficult to measure;
for example, they may not be immediately expressed in monetary units, as is the case with
reductions in human illness due to improvements in food safety (Antle, 1999; Krieger et al.,
2007). It can be difficult to derive reliable and generally acceptable estimates of the
monetary value of many of these benefits, such that analysts may choose to focus on a
narrower range of benefits that are more amenable to monetary valuation, for example the
value of exports.
Below we consider the use of CBA in the analysis of capacity enhancement for food safety,
animal health and plant health in turn, examining the approach and data employed and
nature of the results. The aim here is not to be exhaustive, but rather to provide illustrative
examples of the types and range of studies as a means to identify how and where CBA has
been employed.
Food safety
There are a number of documented applications of CBA to food safety capacity building,
most of which have been in high‐income countries. We observe a range of ex ante and ex
post studies that aim to quantify the costs and benefits of implementing enhanced food
safety controls such as Hazard Analysis And Critical Control Point (HACCP) (see for example
the various papers in Unnevehr, 2000) as well as food safety improvements more generally
(see for example Ivanek et al., 2004), predominantly in the United States. There are also
examples of economic analysis being applied to regulatory options, again notably in the
United States (FDA, 1995; FSIS, 1995; FSIS, 1996). Most of these studies focus on estimating
the economic value of improvements in human health and apply varying assumptions with
respect to key inputs to the analysis, for example discount rates, value of human life, etc.
Thus, estimates tend to be highly variable and sensitive to the choice of key parameter
values. We review a selection of illustrative studies below.
Crutchfield et al., (1997) estimate the costs and benefits of HACCP implementation in the US
meat and poultry processing sector under a new regulatory rule and inspection programme.
Following previous studies, it is assumed that the pathogen reductions associated with
HACCP will begin to accrue starting in year five of the programme, with costs and benefits
being examined over a 20 year period. The benefits are estimated under different
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combinations of assumptions with respect to effectiveness and discount rates, and using
alternative valuation techniques for the economic value of improvements in human health,
including cost‐of‐illness and willingness‐to‐pay. The benefits estimates vary widely, from
US$1.9 billion to US$171.8 billion, although under all assumptions HACCP is expected to
generate considerable social savings in terms of lower human illness costs associated with
food‐borne pathogens. Cost estimates are derived from previously published studies.
These costs range from US$1.1 billion to US$1.3 billion over 20 years, suggesting an
appreciable benefit from the implementation of HACCP under most scenarios.
The level and distribution of the costs and benefits of HACCP implementation in the US
meat and poultry sector taking account of economy‐wide effects are estimated by Golan et
al. (2000) using a social accounting matrix (SAM) model. This type of analysis provides
information on who ultimately benefits from improved health outcomes and who ultimately
pays the costs of HACCP implementation under regulatory rules. Two sets of simulations
are conducted. One set examines the benefits of reduced food‐borne illness and the other
the cost of implementing HACCP. On the benefit side, the simulations examine the
economy‐wide benefits of reduced premature deaths and medical expenses. The SAM
multiplier model indicates that every dollar of income saved by preventing premature
deaths from food‐borne illness results in an economy‐wide income gain of US$1.92.
Conversely, savings in medical expenses by households result in an economy‐wide income
loss of US$0.27; presumably, the use of medical goods and services caused by food‐borne
illness triggers more economic activity than the consumption activities households would
have otherwise enjoyed. The simulations further indicate that every dollar spent on HACCP
implementation results in an economy‐wide income loss of US$0.35. This result occurs
because the increased costs of beef and poultry production due to HACCP implementation
are passed on to consumers, so that households incur a reduction in real income. When
nominal income is held constant, however, economy‐wide income rises by US$0.65 for
every dollar spent on HACCP.
Ivanek et al. (2004) estimate the costs and benefits of Listeria monocytogenes controls with
the aim of determining the economic optimum level of food safety measures. Essentially,
estimates are derived from published sources that use various economic valuation
approaches including willingness‐to‐pay, cost‐of‐illness, cost function and event study
methods. The estimated annual benefits and costs of Listeria Monocytogenes controls
range from US$2.3 billion to US$22 billion and from US$.01 billion to US$2.4 billion,
respectively. The estimated marginal benefits exceed the estimated marginal costs,
suggesting that the current level of investment in controls on Listeria monocytogenes is
below the optimum.
The relatively few CBA studies undertaken on food safety controls in developing countries to
date have tended to employ rather rudimentary methods. Predominantly, these focus on
the upgrading of controls aimed at overcoming restrictions in export markets due to non‐
compliance with food safety regulations. For example, Cato and Limos dos Santos (2000)
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and Cato and Subasinghe (2004) estimate the ex post costs of upgrading hygiene controls
and implementing HACCP in the Bangladeshi and Nicaraguan shrimp processing sectors.
Based on firm‐level interviews and consultation with government and industry officials, the
costs incurred by Bangladeshi fish processors to comply with EU and US regulatory
requirements is estimated to have been US$18 million, with subsequent annual costs of
maintaining the established food safety controls of US$2.4 million. Because Nicaraguan
factories were relatively new and modern, only modest incremental investments were
needed; these are estimated to have cost only US$560,000, with annual maintenance costs
of US$290,000. In both countries these costs are estimated to represent a relatively small
proportion of the value of exports, suggesting an appreciable net benefit in terms of
continued market access; in at least one case there had been continued problems with
border detentions and a ban because of violations of regulatory requirements in the EU and
US. For example, investments made by the Bangladeshi shrimp‐processing sector were
equal to 2.3 percent of the total value of shrimp exports over the period 1996–1998.
Further, the costs of annual maintenance of HACCP and associated regulatory systems are
equivalent to only 1.1 percent of exports.
A similar study was undertaken by Henson et al. (2004) that estimates the costs and benefits
of improvements in hygiene in the Keralan shrimp sector aimed at compliance with EU food
safety regulations, including government controls and upgrading of processing facilities. A
survey was undertaken of processing facilities and interviews held with government
officials. Among the surveyed plants the non‐recurring costs of compliance range from
US$51,400 to US$514,300, with a weighted mean (by volume of production) of US$265,492.
As a proportion of company turnover in 1997–1998 these costs ranged from 2.5 percent to
22.5 percent, with a weighted mean of 7.6 percent. In 2001 there were 51 EU‐approved
facilities in Kerala, suggesting sector‐wide non‐recurring costs of US$13,540,092,
representing around 1.7 percent of the value of exports from Kerala over the three years
prior to the initial implementation of these investments.
Animal health
CBA has been applied widely to analysis of the costs and benefits of controls on animal
disease, notably those that are transmissible and of significance to international trade, for
example FMD. These applications arguably include some of the most rigorous analyses,
including econometric analysis to assess the welfare impacts of reductions in the prevalence
of animal disease. Approaches that have been employed include traditional CBA, input‐
output and social accounting (SAM) models, linear programming, partial equilibrium single
or multi‐sectoral models and computable general equilibrium (CGE) models (Rich et al.,
2005a; Rich et al., 2005b). Most applications have been in industrialised countries, while
estimates for developing countries have tended to focus on a relatively small sub‐set of
countries (Otte et al., 2004). In many cases, economic models aimed at estimating costs and
benefits/welfare effects are combined with epidemiological models. While more traditional
applications of CBA typically focus on farm or herd level impacts of animal diseases, with the
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benefits of controls expressed in terms of reductions in the associated disease costs,
econometric modelling generally takes the market as the unit of analysis and measures
impacts at the level of producers and consumers in aggregate. While it is recognised that
the secondary economic impacts of animal diseases (for example in terms of income and
employment) can be significant for diseases that are of importance to trade, development
and validation of sectoral or economy‐wide econometric models in a developing country
context can be a major undertaking (Randolph et al., 2000). Some examples of previous
animal disease control studies are provided as illustration below.
Tambi et al (2006) estimate the economic costs of Contagious Bovine Pleuropneumonia
(CBPP) and the benefits of associated control measures for 12 sub‐Saharan African
countries. A spreadsheet economic model is developed and epidemiological and economic
data used to estimate the impact of CBPP under endemic conditions. Epidemiological data
are derived from published studies conducted in Central, East and West Africa and from a
model of the dynamics of CBPP transmission in East Africa. Data on production and
reproduction parameters (for example calving rate, milk and beef production, herd
composition, etc.) and economic parameters are obtained from the existing literature and
through expert opinion. The economic impact of control measures is estimated in terms of
reductions in the economic cost of disease (at the country and regional level), including the
direct and indirect production losses resulting from animal mortality and morbidity, and
avoided control costs. Morbidity losses are measured in terms of reductions in milk
production and mortality losses as the rate of premature death of milk, beef and draft
animals valued at market prices. Indirect losses, for example though reduced fertility, loss
of market opportunities due to trade bans, quarantine costs and delayed marketing are not
considered because of data limitations. On the cost side of the equation, the analysis
considers the expenditures associated with vaccination and antibiotic treatment of CBPP.
The results suggest that CBPP control using vaccination and antibiotic treatment has a
benefit‐cost ratio ranging from 1.61 in Ghana to 2.56 in Kenya.
Partial equilibrium model estimates of the economic impacts of animal disease outbreaks
and policy responses in seven ASEAN countries are provided by Thorpe et al (2007). The
study focuses on the direct effects of disease on national livestock, with disease
management modelled under conditions of uncertainty using dynamic optimisation. It is
assumed that open markets exist in the ASEAN region and that countries would respond to
an outbreak of disease by imposing a ban on trade. Data on meat and livestock prices, stock
numbers in national herds, numbers of animals slaughtered and meat produced, consumed
and traded are derived from trade reports, government statistics and local markets. A
number of policy responses to animal disease are considered, namely ‘prevention’, ‘control’
and ‘adaptation’, with ‘no action’ as the base scenario. The results provide detailed
estimates of the economic effects at the country and regional level. For example, Thailand’s
poultry industry is estimated to save US$1.3 billion if it acts quickly to contain and eradicate
a disease outbreak and achieves the lifting of an export ban after one year, compared to a
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policy of inaction and a resultant indefinite ban on exports. The study does not consider the
indirect effects of production losses on consumers, input suppliers and other economy‐wide
effects, although it is recognised that such impacts could be greater than the potential
direct losses that are estimated.
The economic impacts of the control and eradication of FMD in the Philippines are
estimated ex ante by Randolph et al (2002). An epidemiological model captures the impact
of alternative control measures on the risk of FMD and the consequent effects on livestock
productivity. In turn, an economic model estimates the relative costs and benefits of
alternative control strategies and their distributional consequences. Data are derived from
government statistics, results of disease monitoring surveys, previous studies, etc. The
options considered are eradication by the end of 2004, end of 2006 and end of 2010, with
the historic trend in cases as the baseline. Estimated benefit‐cost ratios range from 1.6,
with eradication in 2010 and no exports, to 12.0 with eradication in 2004 and exports of
5,000 tonnes each of low and high‐value products annually. It is acknowledged that the
indirect economic impacts of the eradication scenarios are likely to be significant, although
these are not estimated.
A framework for assessing the costs and benefits of transboundary animal diseases is
developed for the OIE by Civic Consulting (2007). The framework focuses on the economic
impacts of prevention versus control measures including outbreak costs, indirect effects on
prices and on up‐down‐stream actors in supply chains, and spill‐over effects on tourism, etc.
A simple accounting approach in Excel is employed with data drawn from previous studies
and estimates by the authors. It is recognised that in many cases the data are weak and
that the estimates derived are highly dependent on the underlying assumptions. Case
studies are undertaken, applying the framework to FMD and/or Highly Pathogenic Avian
Influenza (HPAI) in Argentina, Vietnam, Nigeria and Romania. On the basis of data from
these case studies and other sources, global estimates of prevention versus outbreak costs
are derived under the scenarios of ‘most likely’, ‘low impact’ and ‘high impact’ whereby the
duration and intensity of disease spread within countries varies. Under the ‘most likely’
scenario, the direct costs alone of HPAI in developing countries are estimated at US$11.7
billion annually. The indirect costs in terms of domestic and export market losses are
estimated at US$10.6 billion and US$7.5 billion, respectively.
Plant Health
A number of CBA studies have been undertaken of interventions aimed at the control of
plant pests and diseases, predominantly with a view to achieving access to export markets
from which they are currently excluded due to quarantine controls. Many of these studies
are ex post evaluations of existing projects, although often with estimates of ongoing flows
of costs and benefits, aimed at justifying continued investments. Most employ relatively
simple analytical frameworks; for example, there is generally no attempt to model the
spread of plant pests or diseases. Further, these studies generally focus on the direct
impacts of control measures, while recognising that the wider economic benefits may be
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significant. An interesting observation from these studies is that, while ex ante returns to
investments in controls on plant pests and diseases are highly unpredictable, ex post
assessments of these benefits are extremely variable (Lindner and McLeod, 2008),
suggesting that caution is needed in interpreting the results from either type of study.
A series of ex ante and ex post cost‐benefit assessments are available on the Regional
Management of Fruit Fly in the Pacific (RMFFP) project launched in 1990 (McGregor, 1996;
McGregor, 2007). The aim of this project is to ameliorate fruit fly control in the region,
initially to develop export markets for locally‐grown produce through upgrading local
knowledge, reducing fly damage and overcoming quarantine restrictions. An initial analysis
of achievements and impacts for the period 1993 to 2002 (undertaken in 1996) indicates a
net benefit of US$24.5 million, with an internal rate of return (IRR) of 37 percent. 2 These
estimates are based on the limited ex ante impact of the project to 1996 and anticipated
benefits considered ‘likely’ over the next five years or ‘possible’ over the next 10 years. A
share of the benefits in each of these categories is apportioned to the RMFFP. Updated
estimates in 1999 extend the ex ante analysis to the period 1993 to 1998. The estimated
benefits of the project are 40 percent lower at US$12.6 million, with an IRR of 19 percent.
As a result of these revised estimates, suggestions are made for changes to the RMFFP, in
particular the need to focus on domestic losses and not just the potential for exports. A
third CBA undertaken in 2007 attempts to estimate the benefits in terms of domestic
production and local market sales, including improved nutrition and food security. Much of
this analysis is qualitative on the basis of damage assessments and surveys and other data
on domestic consumption.
Using a similar methodology to the assessment of the RMFFP, McGregor (2000) undertakes
an ex ante CBA of a proposed eradication programme for oriental fruit fly and breadfruit fly
in Palau. The costs are derived from a previous study and benefits based on a range of
assumptions about likely impacts on exports, sales of fruit to tourists, etc. The estimated
net benefit is US$4.0 million, with an IRR of 26 percent.
McGregor (2007) undertakes a CBA of the Hawaii Fruit Fly Area‐Wide Pest Management
(AWPM) Programme, again using a similar methodology to that employed to the
assessment of the RMFFP. The programme, which started in 2000 and was ongoing at the
time of the assessment, focuses on controlling fruit fly in mango, citrus, courgettes,
cucumber dragon fruit, persimmon and tomatoes. A total of $14.37 million had been
allocated to the project by 2007. The costs of the programme are detailed by fruit on a per
acre basis and classified into private costs (encountered by participating farmers and
households) of monitoring, sanitation, bait spraying and male annihilation, and public costs
of rearing the biological control agent, distribution to farmers and educational programmes.

2

The internal rate of return (IRR) of an investment is the interest rate at which the costs of the investment just
equal the benefits. This means that all gains from the investment relate to the time value of money and that,
at this interest rate, the investment has a zero net present value.
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The future benefits are estimated assuming continued funding of US$250,000 per year.
Benefits in terms of prevented crop losses less control costs are categorised into ‘achieved’,
‘likely’ and ‘possible’, with an assumed probability of occurrence of the latter two categories
of 70 percent and 20 percent, respectively. These are estimated on the basis of the results
of field trials, market prices, etc. The estimated net present value (NPV) of the net benefits
is $13 million over a 14 year programme, with an IRR of 32 percent. 3
A more rigorous CBA of fruit fly controls in the Pacific and other regions of Asia (namely
Bhutan, Papua New Guinea (PNG), Malaysia, Thailand, Vietnam and Indonesia) is provided
by Linder and McLeod (2008). The assessment covers projects funded by the Australian
Centre for International Agricultural Research (ACIAR) over the period 1984 to 2007. The
present value of total investments by ACIAR over this period is AU$22.87 million, with a
total investment by ACIAR and its partners of AU$33.48 million. Project benefits
attributable to the projects are sub‐divided into realised benefits and prospective benefits.
Benefits include market access, improved biosecurity, field control of fruit fly, etc. In the
case of prospective future exports, for example, projections are made on the basis of the
established trend over the period 1994 to 2005. Biosecurity benefits are estimated on the
basis of an existing analytical framework based on the principles of pest risk assessment
(PRA). The estimated NPV of the net benefits from the projects is estimated at A$258.83
million including the beneficiary countries and Australia, and A$212.63 million in the
beneficiary countries alone. The estimated IRR is 33 percent. The authors acknowledge the
problems of attributing the defined benefits to the research projects under examination and
perform a series of sensitivity analyses to explore the impact of the assumptions made on
the benefit‐cost estimates. Further, in a number of cases, for example where insufficient
are available, no estimates are attempted.
The Belize Agricultural Health Authority (BAHA) has undertaken a CBA of its biological
control programme for Pink Hibiscus Mealybug (BAHA, 2003). This programme was initiated
in 1999 and involves surveillance and the production and distribution of a biological control
agent. The CBA focuses on funding by the International Regional Organization for Plant and
Animal Health (ORISA) over the period 2000 to 2002, separating out the associated
investments form contributions by other donors. Laboratory and field operation costs are
included on the basis of actual expenditures, with the benefits in terms of impacts of crop
losses on domestic consumption and exports derived through extrapolation of data from
other Caribbean countries. The baseline for the assessment is ‘doing nothing’. The NPV of
the programme is estimated at US$48.8 million.

3

The net present value (NPV) of an investment is the total present value of a series of monetary flows over
time, taking account of the time value of money through use of discounting. The discount rate employed to
collapse a series of monetary flows over time generally reflects the return that could have been achieved with
an investment with a comparable level of risk.
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Cross‐cutting analyses
The aim of the framework developed below is to permit economic analysis across areas of
SPS control ‐ food safety, animal health and plant health ‐ and not just capacity building
options within these broad areas. As can be seen above, most previous CBA studies are
confined to quite specific investments in SPS capacity and do not attempt a more general
level of analysis. One exception, however, is the cost‐benefit assessment framework
developed under an STDF project (STDF 20) by Agra CEAS (2006) that is aimed at guiding the
design of national action plans for SPS capacity‐development. 4 The framework provides a
structured mechanism to identify areas where SPS requirements impede exports and
related weaknesses in SPS capacity, and to estimate the costs of capacity enhancement and
the resultant benefits in terms of export growth. It is applied to two pilot countries, namely
Peru (Agra CEAS, 2008) and Uganda (Agra CEAS, 2006b). In the case of Peru, for example,
the trial application of the framework focuses on fish and asparagus exports. Compliance
costs are divided between fixed and variable and estimated over a five year period on the
basis of consultation with private and public sector stakeholders. Only the direct benefits in
terms of growth in value of exports are estimated. These are derived by projecting future
exports on the basis of various scenarios, including the established growth rate. Sensitivity
analysis is undertaken to assess the variance in the estimated costs and benefits with
changes in assumptions. For asparagus the total fixed costs range from US$14 million to
US$42 million and annual costs of compliance from US$2.8 million to US$8.5 million. The
estimated benefits range from US$1.9 billion to $2.5 billion for asparagus, suggesting a
significant net benefit and IRR. It should be noted, however, that the total value of future
exports is attributed entirely to the defined investments in SPS capacity enhancement,
implicitly assuming that these would be zero if the investments were not to be made. This
likely represents a significant over‐estimation of the marginal benefits of these investments.
Conversely, they do not estimate the indirect benefits, thus under‐estimating the marginal
benefits of the investments.
Synthesis
While CBA in principle provides a relatively simple and coherent framework for assessing
the costs and benefits of options for enhancing SPS capacity, and in turn the ranking of
these options, applying this framework in practice is far from easy. This is reflected,
perhaps, in the fact that we see relatively few applications of CBA in a developing country
context. The limited applications of CBA that we do observe tend to be highly context‐
specific (for example FMD controls in the Philippines) or employ a relatively simple
analytical framework to ex ante and/or ex post analysis of a more general SPS issue across

4

The resulting capacity building action plan for Peru is available on the STDF website:
http://www.standardsfacility.org/files/Project_documents/Project_Grants/STDF_20_Peru_Cost_benefit_analy
sis.pdf.
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multiple countries (for example fruit fly in the islands of the South Pacific). There is little
evidence that CBA is employed on a consistent basis by governments or major donors in
choosing between SPS (or other) capacity building options. Perhaps the major exception is
the World Bank, which undertakes a fairly rudimentary CBA of its projects. Generally,
however, SPS capacity building is part of a much larger and broader project which is
assessed as a whole, and with little or no explicit comparison of alternative SPS capacity
building options. 5 To provide the broader context at this point it is interesting to note that,
where CBA is routinely employed more generally to regulatory or policy decisions, as with
regulatory impact analysis (RIA) in OECD countries (OECD, 1997), there is very wide variation
in the methods employed and a tendency towards less rigorous and semi‐quantitative or
qualitative analysis. There are few instances of routine RIA in developing countries
(Rodrigo, 2005).
The choice of approach to CBA has a critical impact on the accuracy with which the costs
and benefits are captured and/or measured. Modelling supply and demand behaviour is
conceptually challenging and time and resource intensive. Further, identifying and
capturing the varying impacts of particular capacity building options in terms of the flow of
costs and benefits over time can be problematic, especially in the context of ex ante analysis
where existing SPS capacity is weak. Thus Rich et al (2005a) highlight how, despite an
increase in the overall level of sophistication over time, the choice of economic modelling of
controls on animal diseases reflects a balance between desired outputs and applying a
feasible model and should be driven by what questions need answering. At the same time,
any move towards a simplified and/or narrower analysis involves an implicit compromise in
terms of rigour and completeness. The key question here is whether an imperfect analysis
is better than no analysis at all? On the one hand, perhaps it is better to have ‘some’
information than no information. Conversely, highly inaccurate benefit‐cost assessments
can very easily steer the decision‐maker off course.
It should be recognised that the sample of cost‐benefit analyses reviewed above provides a
rather selective and even biased view of the feasibility of undertaking CBA of SPS capacity
building. Thus, we do not see any studies that failed for whatever reason, or even studies
that demonstrate net costs (or marginal net benefits) from investments in capacity
enhancement. Indeed, the studies that are available paint a rather positive picture of the
returns to investments in SPS capacity enhancement. Thus, Otte et al (2004) report that
studies of trans‐boundary animal disease controls in developing countries almost always

5

With a small number of exceptions, namely where projects are specifically focused on enhancing SPS
capacity. One example is a prospective loan to Brazil for an animal and plant health project on which a CBA
was undertaken in 1999 (World Bank, 1999). Most other projects that specifically focus on SPS issues are
emergency initiatives on which economic analysis is not required. Good examples are provided by the
numerous World Bank projects on Avian influenza. The second phases of these projects are non‐emergency
initiatives and require economic analysis, although a recent example employs CEA rather than CBA, as
discussed in Section2.2.
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show a net benefit, and often significantly so. Many of these studies, however, downplay
the data issues in deriving such estimates, for example in estimating the economic losses
associated with disease, incorporating the secondary effects, externalities and adaptations
associated with control measures, etc. Further, most published studies, especially in the
area of animal health (Agra CEAS, 2007), focus on very large‐scale investments while little
attention is given to marginal changes in capacity and/or smaller‐scale projects.
A key problem in many developing countries is the availability and/or quality of data. 6 This
can be a significant constraint not only on the ability to employ CBA, but also the scope of
the analysis and rigour of the eventual benefit‐cost estimates. Analysts often have to ‘plug’
data gaps by extrapolating data from other contexts, consulting expert opinion or resorting
to ‘educated guesses’. Numerous examples are seen in the studies reviewed above. It
needs to be recognised, however, that generalising or extrapolating results across SPS issues
and/or countries is problematic. For example, while some SPS requirements are absolute
(for example being free of FMD) others are gradated (for example levels of pesticide
residues), and the associated flow of costs and benefits will be distinct. Likewise the costs
and benefits of capacity enhancement in one country, where the disease of interest is
widespread and/or existing controls are weak, will be quite different to another country,
where the disease is less prevalent and/or there are at least some basic controls in place.
Certainly statistical techniques can help overcome data problems, although the estimates
these provide are also often open to question (Agra CEAS, 2006; Agra CEAS, 2007; Thorpe et
al., 2007). It should also be noted that, even where data are available, the potential data
problems are not over. For example, often these data are ex post; they reflect the impact of
past instances of enhancements of capacity. Clearly, the costs and/or benefits of past
investments may be a relatively inaccurate guide to the impacts of future investments in SPS
capacity building ex ante.
In assessing the scope for CBA to inform decisions between SPS capacity building options it
is important to recognise the perennial problems and weaknesses of this mode of analysis;
that is consider how CBA generally performs in practice rather than what is theoretically
possible. Unfortunately, there is a lack of consistent guidance on this. For example, some
analysts argue that costs are routinely over‐estimated in CBA, while others claim that under‐
estimations are the norm (Morgenstern and de Civita, 2006). Routine over‐estimation
(under‐estimation) of costs has the effect of making potential investments appear more
(less) costly and will skew decision‐makers towards (away) from these options. The basis for
arguing that costs are underestimated is that ex ante estimates do not include important
indirect and longer‐term impacts, for example on investment behaviour and the opportunity
cost of distractions to business decisions. Analysts claiming that CBA routinely over‐

6

This is an evident area where technical assistance could play a key role, both in plugging gaps in the available
data and, more fundamentally, enhancing capacities to collect and gather information that is pertinent to SPS‐
related decision‐making.
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estimates costs tend to focus on the direct investments required, often at the firm or farm
level.
In the same way that costs may not be fully or accurately captured ex ante by CBA, not all
factors that can and should influence judgments on the social worth of an investment in SPS
capacity enhancement are captured under the costs. Most studies reviewed above consider
the key or first order effects of interventions, notably on export sales (Agra CEAS, 2006a;
Agra CEAS, 2008; Tambi et al., 2006; Thorpe et al., 2007) when it is apparent that the
indirect or long‐term impacts are far greater (Civic Consulting, 2007). Quantification of
benefits is particularly difficult with multidimensional outcomes that are not amenable to
aggregation into unitary terms. There are also a range of intangibles, such as reputation,
risk of losing market access, changes in culture and attitudes and start‐up learning costs,
which cannot be captured by CBA (Irz, 2008; Romano et al., 2004). This requires a more
comprehensive notion of benefits, which is generally beyond the scope of CBA.
2.2.

Cost‐Effectiveness Analysis:

With CEA the costs of alternative capacity building options are compared with the benefits,
the latter being measured in physical numbers. The ratio of dollar costs to physical benefits
is expressed as the cost per physical benefit, and the programme with the lowest cost is
ranked as the most cost‐effective (Kuchler and Golan, 1999). The benefits can be expressed
in absolute numbers (for example numbers of cases of animal disease) or as a percentage
change (for example 10 percent increase in the value of exports). When comparisons are
made between interventions that have identical benefits, CEA results in a cardinal ranking of
the options. The option with the lowest cost‐effectiveness can then act as a baseline against
which all other option are considered and provides a measure of the sacrifice (in terms of
efficiency) should the most cost‐effective not be chosen.
CEA is generally used where it is difficult to assign a monetary value to the stream of
benefits associated with an investment (Mushkin, 1979). It is also an almost obvious choice
when a decision has been taken to enhance a particular aspect of SPS capacity, for example
obtaining access to a particular market that is currently subject to quarantine restrictions,
but where there are various options available to achieve this. In such contexts, CEA can be
used as a guide to minimise costs. In general, CEA is a less costly and burdensome
technique than CBA, making it attractive to decision‐makers faced with time and/or
resource constraints. It cannot be used, however, where the range of options for capacity
building have varying impacts, both qualitatively and quantitatively. It is also important to
recognise that CEA does not indicate whether a particular option yields a net benefit, since
no attempt is made to value the benefit side of the equation.
There are variants of the ‘standard’ approach to CEA which simply estimates the ratio of the
direct costs of an intervention to a count of the stream of benefits in whichever unit these
are measured (Kuchler and Golan, 1999). For example, in many healthcare contexts the
direct costs of the intervention are adjusted by the reductions in illness‐related costs that
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result from the intervention, such that net costs are compared to the flow of benefits,
usually measured in terms of adverse health outcomes averted. Such an approach could
quite easily be applied to most SPS capacity building scenarios, although it approaches CBA
in terms of data requirements and complexity (Haddix and Shaffer, 1996).
Applications to food safety, animal health and plant health
CEA is most widely applied in the analysis of medical interventions (see for example Cobiac
et al., 2009; Moodie et al., 2008). We do observe a limited number of studies that have
employed CEA to food safety and animal health interventions in high‐income countries
which generally are based on sophisticated modelling. We did not identify any CEA studies
on SPS capacity building in developing countries. Some key examples are reviewed below.
Jensen and Unnevehr (2000) use data from input suppliers, pig slaughtering firms and
previous meat science studies to determine the cost function for pathogen reduction in pork
processing. An economic optimisation model is used to explore the trade‐offs in achieving
specified and multiple pathogen reduction targets. The data indicate that costs of individual
pathogen‐reduction technologies are in the range of US$0.03 to US$0.20 per carcass, and
that the optimal combination of technologies may cost as much as US$0.47 per carcass. The
cost estimates for specific interventions show that electricity, water and labour costs are
key influencing factors. The estimated costs of pathogen reduction measures represent less
than two percent of average slaughter costs.
To evaluate options for the control of pathogens in cattle slaughtering facilities, Malcolm et
al. (2004) estimate a probabilistic risk analysis model based on typical slaughterhouse
practices linked to a decision model to evaluate the cost‐effectiveness of seven
combinations of pathogen‐reducing technologies. The likely comparative advantage of
different strategies for large versus small slaughterhouses is examined. Risk is compared for
two cases with the same mean risk to illustrate the importance of correct model
specification. The risk model is derived from a previous study and other parameters derived
from previous studies, expert opinion and industry consultation. The results provide the
cost of each pathogen reduction option per unit weight of meat. It is found, for example,
that every choice containing improved de‐hiding lies on the frontier, as do some choices
containing irradiation.
There are also significant synergies in combining steam
pasteurization with improved de‐hiding procedures, suggesting the need for multiple rather
than a single control measure.
Van der Gaag et al., (2004) estimate the cost‐effectiveness of different control measures for
Salmonella in the Dutch pork supply chain. A number of scenarios are simulated using an
epidemiological stochastic model and a deterministic model for the economic variables,
both at each level of the supply chain and for the chain as a whole. Data are derived from
previous studies and government statics. The cost effectiveness of each intervention is
expressed as the ratio of change in impact (such as reduction in the prevalence of
Salmonella at the end of the chain) relative to the change in costs associated with a pre‐
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determined package of interventions. The results show that the most cost‐effective
strategy is to implement interventions in slaughterhouses and on finishing farms. Cost‐
effectiveness is reduced if not all farms/firms at a particular stage in the supply chain
cooperate to reduce the prevalence of Salmonella.
The cost‐effectiveness of strategies for attaining improvements in food safety in the Dutch
dairy supply chain is assessed by Valeeva et al (2006). The costs of alternative control
measures are calculated throughout the chain using a partial budgeting approach, with
budgets being estimated separately for each level of the chain. Costs are compared to a
base scenario corresponding to the lowest required level of food safety controls in order to
calculate the incremental costs from changes in controls at a certain action point. Firm‐level
cost data are derived from interviews with feed and dairy processing companies and the
regulatory authority for the animal feed sector, and farm‐level costs from the literature.
The most cost‐effective control measures are then identified using linear programming. The
results show, for example, that simultaneously improving chemical and microbiological food
safety in the chain costs €44.37 per tonne of milk relative to the base scenario.
CEA has also been applied to controls on Campylobacter in the Dutch broiler chicken sector
(Havelaar et al., 2006). A mathematical model is employed with risk analysis,
epidemiological and economic modules for the farm, processing, distribution, preparation
and consumption stages of the supply chain, and for disease outcomes. Data are derived
from the literature, expert opinion and surveys. The model predicts the number of cases of
illness as a result of consuming cross‐contaminated chicken based on a dose‐response
relation for infection and a constant‐probability model for illness given infection. The year
2000 is used as the baseline. The predicted reductions in disease incidence are then used to
calculate the reduction in disease burden (averted DALYs) and reduction in costs of illness,
including direct health care costs and both direct and indirect non‐health care costs. These
values are compared to the direct costs of implementing the intervention under the
assumption of no demand and supply changes to calculate cost‐effectiveness (or maybe
more accurately utility) ratios; the ratio between the net costs of an intervention (the costs
of implementation minus the monetary costs of averted illness) and the averted disease
burden in DALYs.
Among the limited applications of CEA to animal health, Benedictus et al. (2009) assess the
cost‐effectiveness of alternative BSE control strategies on the Dutch dairy cattle sector,
namely: 1) incineration and disposal of infected animals and materials; 2) post‐mortem
testing and removal of BSE infected animals; and 3) culling of age cohorts of BSE cases. The
baseline is the situation of non‐intervention. Cost‐effectiveness is measured in terms of the
cost per human life year saved as a result of each control measure. The data come from EU
annual reports on rates of BSE, UK and Dutch government and the published literature.
Data on the costs of each control measure are derived from industry estimates, although
are considered to be of dubious reliability. The analysis is undertaken using a stochastic
model with Monte Carlo simulation followed by sensitivity analysis for the period 2002 to
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2005. The results show that the risk in the baseline scenario declines from 16.98 lost life
years in 2002 to 2.69 lost life years in 2005. As a result, the cost‐effectiveness of BSE control
decreases from €4.3 million per life year saved in 2002 to €19.2 million per life year saved in
2005. Cohort culling is estimated to have the largest decrease in cost‐effectiveness over the
study period, from €3.8 million per life year saved in 2002 to €12.1 million per life year
saved in 2005.
Synthesis
The limited applications of CEA to the economic analysis of SPS capacity building reviewed
above perhaps reveal the limitations of this approach. Whereas CBA can indicate whether a
particular capacity building option yields a net benefit, and permits comparison of a range of
options that differ in the flow of benefits, CEA is restricted to scenarios where outcomes
share a common impact. Thus, whereas CBA can help decision‐makers decide what to do,
CEA can only help choose how to do it and especially to select the least cost option to
achieve a desired result (Kuchler and Golan, 1999).
The limitations of CEA, however, can be overstated. Thus, where the flow of benefits from a
range of capacity building options differ, it may be possible to convert these into the same
unit of measurement. In the case of food safety where outcomes of an intervention may be
observed in terms of changes in mortality and morbidity, for example, a more general
measure of health outcomes (such as DALYs or QALYs) can be employed (Havelaar et al.,
2006; Kuchler and Golan, 1999). At the same time more rigorous instances of CEA, such as
those focused on food safety controls that are reviewed above, involve rather complicated
modelling exercises that do not differ markedly from CBA. Indeed, like CBA these studies
are dependent on data quality and are essentially driven by underlying assumptions
(Havelaar et al., 2006; van der Gaag et al., 2004). Here the applications of CBA versus CEA
may simply reflect what level of analysis is considered possible in a particular context.
To some extent CBA and CEA can be considered complimentary approaches to economic
analysis, notably when considering quite specific capacity building needs but where multiple
approaches are available that vary widely in their costs. Here these two techniques might
be employed in sequence, with CBA used first to determine which options pass a defined
threshold in terms of minimum net benefit and then CEA employed to choose between the
remaining options in terms of cost‐effectiveness. This is illustrated well by a relatively
recent economic assessment of a proposed World Bank project for the control of Avian and
human influenza in Vietnam (World Bank, 2007). The project is intended to increase the
effectiveness of government services in Vietnam to reduce the risk to poultry and humans
from HPAI. An initial CBA suggests that there is a substantial net benefit from controls on
HPAI given the very significant scale of the costs in terms of human health, losses to the
poultry sector, reduced tourism, etc. However, it is recognised that the control and
eradication of HPAI is a complicated task that can only be achieved using a combination of
measures, with any single measure unlikely to be appropriate and effective. Further, the
composition of measures must be chosen and adapted according to the conditions in the
Page | 20

STDF/Coord/291/Guidelines
country and its disease status, and must therefore be phased. Thus, the aim is to ensure a
minimum cost composition of control measures to achieve the current status of no disease
in the country, which is evidently a problem that is well suited to CEA.
2.3.

Multi‐criteria decision analysis

The fact that decision‐makers often face options that have a plurality of impacts and whose
choices are driven by multiple objectives has driven the development of a range of multi‐
criteria decision analysis (MCDA) tools. Broadly, MCDA can be considered an extension of
CBA in that it enables decision‐makers to consider simultaneously a range of factors which
are themselves multidimensional, for example market‐level impacts, public health
outcomes, etc. One of the chief benefits of this approach, however, is it that it is capable of
producing a range of information outputs which allow decision‐makers to prioritise actions
along different dimensions (Caswell, 2008; Henson et al., 2007). Unlike CBA, the most
satisfactory and efficient solution is non‐dominating or Pareto optimal; it is not possible to
improve the performance of any objective without reducing the performance of at least one
objective.
There are two broad classes of MCDA models: 1) multiple objective decision‐making
(MODM); and 2) multi‐attribute decision‐making (MADM). The former is applied when
there is a large set of options and is driven by the decision criteria, while the latter is
applicable to situations where there is a finite and small set of alternatives and is driven by
the attributes of the various options. It is the latter of these contexts that is applicable to
choices between SPS capacity building options.
MCDA models share the common purpose of enabling options to be evaluated and choices
made on the basis of multiple criteria using systematic analysis. They differ, however, in
their theoretic basis and in the mechanisms they employ. Some methods rank options,
some identify a single optimal alternative, some provide an incomplete ranking and others
differentiate between acceptable and unacceptable alternatives (Linkov et al., 2004). It is
possible to discern three basic types:
•

Optimisation models employ numerical scores to represent the merits of one option
in comparison with another on a single scale. Scores are developed from the
performance of alternatives with respect to an individual criterion and then
aggregated across criteria into an overall score. Individual scores may be added or
averaged, or a weighting mechanism used to represent the differing importance of
the various decision criteria. Typically, good performance on one criterion can
compensate for poor performance on another. Optimisation models are most
applicable when objectives are narrow, clearly defined and easily measured and
aggregated. Examples include multi‐attribute utility theory (MAUT)/multi‐attribute
value theory (MAVT) (Dyer, 2005) and the analytical hierarchy process (AHP)/analytic
network process (ANP) (Saaty, 2005).
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•

Goal aspiration, reference level or threshold models rely on establishing desirable or
satisfactory levels of achievement for each of the decision criteria. These processes
seek to discover options that are closest to achieving these thresholds. When it is
impossible to achieve all stated thresholds a model can be cast in the form of an
optimization problem in which the decision‐maker attempts to minimise the
shortfalls. Over‐performance on one criterion may not compensate for under‐
performance on another. Alternatively, the decision‐maker may seek to satisfy as
many of the goals as possible and ignore the fact that some performance metrics
may be far from the target levels. Goal models are most useful when all of the
relevant goals of a project cannot be met at once. The most widely applied goal
aspiration approaches are the various goal programming methods (Loken, 2007).

•

Outranking models compare the performance of two or more options at a time,
initially in terms of each criterion, to identify the extent to which a preference for
one over the other can be asserted. In aggregating preference information across all
the decision criteria the outranking model seeks to establish the strength of
evidence favouring one option over another. Outranking models are appropriate
when criteria metrics are not easily aggregated, measurement scales vary over wide
ranges and units are incommensurate or incomparable. The two variants of
outranking are the ELECTRE (Roy, 1990) and PROMOTHEE (Brans and Vincke, 1985)
methods (see below), both of which are partially compensatory

MCDA has been employed to a wide variety of decision contexts including natural resource
management, water management and energy planning (see for example Gupta et al., 2000;
Kangas et al., 2001; Loken, 2007; Pohekar and Ramachandran, 2004). Conversely, there is
little evidence that MCDA has been applied to decisions relating to food safety, animal
health and/or plant health in general, and SPS capacity building in particular. It is
recognised, however, that MCDA could be a powerful tool for supporting choices between
SPS capacity building options, most notably relating to food safety, and some efforts have
been made to develop frameworks that facilitate the application of MCDA techniques in this
context (Caswell, 2008; Henson et al., 2007; Krieger et al., 2007).
Krieger et al., (2007) propose the use of MCDA, and specifically MAUT, to guide decisions
with respect to the enhancement of food safety and quality management systems in the
agri‐food sector. As well as proposing a basic framework, an illustrative example of the
implementation of ISO 9000 and EurepGAP/GlobalGAP, individually or collectively, is
provided. This analysis includes the costs of compliance with these standards, notably
capital investments and changes in ongoing operating costs. The benefits include access to
markets, product liability, cross‐compliance, process quality, product quality and food
safety, traceability, trust, environmental impacts and transaction support. In order to
estimate the costs and benefits of compliance, non‐monetary benefits are converted into
monetary values. It is determined that the greatest net benefit comes from compliance
with ISO 9000 and EurepGAP/GlobalGAP simultaneously, although this scenario also has the
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highest compliance costs. The major sources of benefits are market access and product
liability.
A multi‐factorial risk prioritisation framework for food‐borne pathogens is developed by
Henson et al. (2007). This ranks pathogen‐food combinations in terms of public health,
market impacts, consumer perceptions and social sensitivity using the PROMOTHEE
approach. Each of these four decision criteria itself has multiple dimensions. A trial
application of the framework is undertaken with six case study food‐pathogen combinations
using government statistics from Canada and the US, existing literature, etc (Ruzante et al.,
2009). None of the six food‐pathogen combinations dominates with respect to all four of
the dimensions. Campylobacter in chicken and Salmonella in chicken are ranked the highest
risks on the public health and market impact dimensions, while Escherichia Coli 0157 in
spinach and Listeria Monocytogenes in ready‐to‐eat meats have high values for consumer
perceptions and social sensitivity. This trial application illustrates the complexity of ranking
and comparing microbial risk with different dimensions, a task which cannot be performed
using CBA or CEA.
2.4.

Observations and general findings

From the review of applications of economic analysis to SPS capacity building and
consultation with practitioners that have used these methods, we can make a number of
general observations:
•

The most widely employed technique is CBA, especially in the areas of animal and
plant health, with relatively few applications of CEA and (especially) MCDA.

•

Economic analysis has variously been applied to ex ante and ex post analysis of the
costs and benefits of improvements in SPS capacity, although ex post analysis of
defined action plans is probably more common. These two broad categories of
analysis face both common and distinct challenges.

•

Most applications of economic analysis have focused on quite specific capacity
within the broad areas of food safety, animal health or plant health. There are
almost no instances of economic analysis being applied to the comparison of SPS
capacity building options more generally. Most analyses have not been undertaken
in the context of real investment decisions, but rather to support broader policy
debates and dialogue on capacity building in specific SPS areas.

•

Most analyses have focused on a relatively narrow set of decision criteria,
predominantly that can be expressed in monetary units. At the same time the need
to examine the wider impacts of capacity building options is recognised by analysts.
This suggests the need to make more use of techniques that can cope with multiple
decision criteria and/or criteria that are not conducive to measurement in monetary
units is being considered more seriously.

Page | 23

STDF/Coord/291/Guidelines
•

A variety of approaches to CBA have been employed that vary widely in their
approach, scope and rigour. In almost all of the studies reviewed the analysis is
constrained (to varying degree) by the availability and/or quality of data. Indeed, all
of the practitioners consulted highlighted data as one of the foremost challenges in
applying economic analysis to SPS capacity building, suggesting the need to focus
technical assistance on enhancing data collection and analysis capacities that have
direct relevance to SPS‐related decision‐making.

•

Reflecting the data problems faced by analysts, most studies are based on
assumptions that, at times, are dubious at best. These reflect not only the
complexity of the economic impacts of capacity building investments, that modelling
approaches to CBA at least try to capture, but considerable uncertainties over the
scale, scope and magnitude of these impacts.

•

All of the studies reviewed indicate a significant net benefit from the options under
consideration. This reflects the fact that they represent a rather select sample;
analyses that suggest that any or all of the options should not be pursued are
unlikely to be published. At the same time it is recognised that the results of
economic analysis need to be interpreted with some caution, with various
‘accusations’ that CBA, for example, under or over‐estimates the costs and/or
benefits of capacity building options.

•

There is little evidence of routine economic analysis of SPS capacity building options
in a developing country context, at least which is available in the public domain.
Where applied, for example by the World Bank, the analysis tends to be rather
rudimentary.

The above observations broadly reflect the fact that economic analysis, both generally and
specifically in developing countries and/or applied to SPS capacity building, is ‘not easy’.
This suggests that we need to adopt a rather pragmatic view in assessing where economic
analysis can and should be done and in assessing the quality of its outputs. At the same
time, there is evident scope for economic analysis to be applied across a far wider spectrum
of decision‐making contexts, beyond choices between rather narrow sub‐sets of options in
specific areas of SPS capacity. We explore options for this below.
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3. Using economic analysis to inform SPS‐related decisions: Guidance for developing
countries
3.1.

General context

In thinking about what a framework for the economic analysis of options for SPS capacity
building might look like it is instructive to consider the choice variables that decision‐makers
are likely to have to consider (Henson, 2008). Clearly, they may need to decide between
investments in distinct areas of SPS management capacity, for example controls on food‐
borne pathogens or pesticide residues, or on plant pests. In turn, they may face choices
between alternative ways of addressing a particular SPS problem. Take fumigation
requirements in export markets for fresh vegetables because of an endemic plant pest.
Here, investments could be made to establish pest‐free areas or construct cost‐effective and
efficient fumigation facilities. There may be options to enhance such capacities in the public
and/or private sectors. If the focus is on boosting exports, choices may need to be made
between SPS capacities that are specific to, or have the greatest impact on, particular
product exports. For any one product, choices may have to be made over which elements
of SPS capacity to address first. These scenarios are not meant to be exhaustive, but merely
to illustrate the complexity of decision‐making in the area of SPS capacity enhancement that
an analytical framework must address in order to be of utility in the establishment of
coherent and prioritised national actions plans in a world of constrained resources.
In order to support prioritised decisions regarding SPS capacity building, the framework
needs to provide a coherent approach to ‘making sense’ of identified weaknesses in SPS
capacity, the costs of ‘plugging’ the identified gaps in capacity and to linkages with identified
impacts. The impacts of interest may vary from the more immediate, for example changes
in export flows, to eventual effects on incomes and employment. This requires answers to a
series of questions:
•

What weaknesses exist in SPS capacities that have a conceivable or identifiable
impact on export performance and other impacts of interest, notably on the basis of
established evaluation tools?

•

What alternative investments would act to curtail these identified weaknesses in SPS
capacity?

•

What are the costs of these alternative investments?

•

What is the likely flow of benefits from these investments?

•

How do we reconcile the flow of costs and benefits from the investments being
considered?

While on the face of it these may seem rather straightforward questions, the decision‐
maker is faced with the often rather daunting problems of identifying the distinct impact of
various investment options on the flow of costs and benefits over time relative to a
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plausible counterfactual, and to confining the scope of the analysis such that it is achievable
given available resources, but incorporates the main decision criteria. For example, how to
separate out the impact of enhancements in SPS capacity on exports flows from other
plausible influencing factors, for example transport costs or shifts in world market prices.
Further, how to deal with wider spill‐over effects that may be a significant part of the cost‐
benefit calculus, for example impacts on small‐scale producers or the environment.
In this context, it is important to recognise that the aim of the framework is to support
decisions rather than to explore the costs and/or benefits of enhancements in SPS capacity
per se. This requires that the framework be both flexible and practicable. It must be
applicable to a wide range of SPS capacity building situations and be employable where data
are of varying quantity and/or quality. It should also consider the major impacts of the
options under consideration, while recognising that a rigorous analysis of each of these
options is likely to be prohibitive in terms of time and resources. In order to feel
comfortable with such compromises, it is worthwhile recognising that any form of economic
analysis is likely to contribute to a significant improvement in how decisions are currently
made.
3.2.

Benefits from the use of economic analysis

In the foregoing discussion it is almost taken as given that the use of economic analysis to
support decisions in the realm of SPS capacity building is a ‘good thing’. It is important to
reflect, however, on the benefits that economic analysis brings, both in general and in the
specific context of SPS capacity building. Remember that decision‐makers may be sceptical
of the utility of economic analysis approaches, and indeed may even be threatened by
them. If economic analysis is to be employed successfully, there needs to be ‘buy in’ at all
levels of the decision process:
•

Economic efficiency: The primary benefit from the use of economic analysis is that it
drives decisions towards options that provide the greater returns on investments in
capacity building; that is having the greatest economic efficiency. In the context of
severe resource constraints on capacity building options this is key. Of course, how
these returns are defined and measured is open to question and will be reflected in
the choice of the specific method to be employed and the decision criteria that are
incorporated into the resultant analytical model. This emphasises that, while these
approaches can assist in choosing between the options available, it is the decision‐
maker that defines the parameters under which such choices are made.

•

Objectivity: Regardless of the type of economic analysis employed, a key benefit is
that the decision‐maker is forced to lay out the key elements of the options under
consideration and the weightings given to each of these elements in the decision
process. This tends to render decisions more objective, in that the drivers of the
decision and the trade‐off between flows of costs and benefits over time are explicit
and are defined in clear and quantifiable terms.
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•

Transparency and accountability: The fact that economic analysis requires that the
components of the decision problems are specified explicitly tends to enhance the
transparency of decision processes. In turn, decision‐makers need to be able to
justify the way in which decisions are made, rendering the process more
accountable.

•

Inclusiveness: The greater transparency of decision‐making processes, in turn, tends
to enhance inclusiveness on the part of stakeholders. Because the choice criteria
employed are explicit, it is difficult to ‘bury’ particular interests without due
justification; that is why a low weight has been assigned to these interests in the
decision‐making process. Thus, a broader range of stakeholders will tend to be
drawn into the decision process; if their interests are to be included, there is a need
to gather information on probable impacts of the various options being considered.

•

Appreciation of risk and uncertainty: A key component of most economic analysis
methods is the use of sensitivity analysis to explore the influence of particular
assumptions and/or data uncertainties on the ranking of capacity building options.
The analytical framework can also be employed to explore the impact of varying
scenarios on the choice between options, maybe including situations that have not
been explicitly included in the decision process. Both of these processes tend to
enhance recognition on the part of decision‐makers of the inherent risks and
uncertainties in choosing between alternative capacity building options. In less
formal decision processes there is the opportunity, and often also the inclination, for
decision‐makers to underestimate the tenuousness of the choices they make.

While there is a compelling case that economic analysis improves the nature of decisions
regarding SPS capacity building, it also changes the way in which decisions are made. Thus,
decisions will tend to be made in a more structured manner that is driven by choice criteria
that can be specified as ‘hard numbers’, sometimes to the exclusion of criteria for which
there is a paucity of quantitative data or that are inherently qualitative. This problem is
overcome by some approaches to MCDA, for example outranking, that enable variables to
be incorporated for which only qualitative data are available. More broadly, economic
analysis frameworks point decision‐makers away from making decisions on the basis of
‘what feels right’ and towards actions that are supported ‘by the numbers’. This may be
quite different to how decisions have historically been made.
It should be emphasised, however, that economic analysis frameworks are designed to
support rather than make decisions. Thus, the results of such analyses should be considered
alongside other pertinent information. While there can be a tendency to put heavy weights
on the quantitative information provided by CBA and the like, it is important that options to
be pursued are economically feasible and politically acceptable. Otherwise, it may be
difficult to get ‘buy in’ from more senior decision‐makers and/or sustaining any capacity
that is enhanced can be a challenge.
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3.3.

Requirements for the use of economic analysis

While there are undoubtedly substantial benefits from employing economic analysis to
support decisions concerning SPS capacity building options, it is important to recognise the
resources, skills and expertise needed in order to apply such methods successfully. Not only
does economic analysis imply a change in the way decisions are taken, but there is also
often a ‘steep learning curve’ on the part of those charged with undertaking the analysis
and those who will use the results in the decision‐making process itself. It is important that
those contemplating the application of economic analysis to SPS capacity building recognise
that there can be initial ‘teething problems’ and that, while decision‐making processes are
likely to be enhanced as a result, this is not a costless exercise.
In order to employ economic analysis to the assessment of options for SPS capacity building
there clearly needs to be personnel that have the required grounding in at least basic
welfare economics, the core concepts of economic evaluation and the ‘nut and bolts’ of the
technique(s) to be employed. Given that a number of departments or agencies may be
involved in making SPS‐related capacity‐building decisions, this can be a considerable
challenge. 7 It is sensible that initial attempts at economic analysis in this context start
simple, maybe employing rather rudimentary assumptions, and are gradually refined as
experience is gained. In some cases, skills in the use of specialised decision software (for
example Decision Lab 2000 in the case of outranking) or statistical software (for example
some forms of CBA that employ econometric analysis) may be required. Again, the
recommendation is to ‘start simple’ and begin to use the more sophisticated functions of
this software as the analyst grows in experience and confidence.
Data on costs and benefits are the key input to all economic analysis methods. In many
developing countries this can be a significant constraint and may require that any analysis is
rather narrow in its focus; for example, just examining the direct costs and benefits rather
than economy‐wide welfare effects. CBA is particularly demanding in its data requirements
given that all variables essentially have to be specified in monetary terms. For many
applications (see below), this may not be a problem provided at least rudimentary data are
available. However, where there is a desire to incorporate the multi‐faceted and wider
impacts of enhancements in SPS capacity, and where data is extremely limited, a MCDA
approach is probably more productive. Below we develop a framework that can be
employed in such contexts, specifically using outranking, that enables the costs and benefits
of investment options measured using a variety of potentially inconsistent metrics to be
incorporated into a common analytical framework.
7

To get over this problem, a centralised support unit might be established that can provide guidance to
departments or units looking to use economic analysis methods to improve capacity‐building decisions. This
centralised unit might be responsible for coordinating the undertaking of economic analysis across the various
departments and agencies. However, care must be taken to not ‘distance’ the economic analysis process from
those who have relevant expertise and experience in specific areas of SPS capacity, and also most interest in
the outcome of the economic analysis process itself.
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More broadly, one of the most fundamental requirements (and challenges) faced by
developing countries attempting to employ economic analysis to SPS capacity building is the
need for political ‘buy‐in’. Among the practitioners consulted for this study there was a
widespread view that considerable ‘lip service’ was paid to the need for economic analysis,
but there was limited use of such approaches in practice: “When asked, they recognise the
role of economic analysis, but the results tend to be way down the list of considerations
when decisions are actually made”. Clearly, without ‘buy‐in’, not only are the resources
required to undertake economic analysis unlikely to be available, but the results will have
little bearing on the choices made by decision‐makers, rendering the process largely
cosmetic. Conversely, the application of economic analysis can serve to move SPS‐related
capacity‐building higher up the political agenda, especially in a broader context where
economic analysis is not routinely used. This reflects the considerable power of ‘hard
numbers’ in petitioning for resources, notably in the context of acute resource scarcity.
3.4.

Which types of economic analysis to use where?

The choice whether to undertake economic analysis and, if so, the most appropriate
method will depend on the decision‐making context, for example in terms of number of
options to be considered, degree to which there is real leverage over the investments to be
made, etc. Some of the key contexts likely to be faced, and the approach(s) to economic
analysis that are likely to be most applicable, are as follows:
•

Ex post analysis of existing capacity building efforts: The first scenario is where
investments have already been made in the enhancement of a particular SPS
capacity and the impending decision is whether to continue making investments
and/or to extend these to related areas of capacity. In the previous analyses
reviewed above the CBAs of controls on fruit fly in the South Pacific are examples
(McGregor, 2007). Here there generally exists a relatively narrowly and clearly
defined option and the focus is at least partly on the benefits that have flowed from
these investments to date. The most appropriate approach to economic analysis in
this context is CBA. No real options are being considered rather than a yes/no
decision with respect to future funding and so the focus is on whether a net benefit
has been achieved or whether the internal rate of return (IRR) of these investments
is deemed acceptable, probably with reference to other potential capacity building
efforts.

•

Analysis of large‐scale capacity interventions: Where large‐scale capacity building
projects have been designed, often with considerable support and/or leadership
from donors, and no real alternative options are being considered, again the decision
is essentially of the yes/no variety. While CBA is generally the best option in this
context, the information set on which such analysis is based can be more challenging
than the above scenario. The analysis is ex ante and, as such, the inherent
uncertainties over the magnitude of impacts tend to be greater. Thus, we generally
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see less formal CBA, as is generally used by the World Bank (see for example World
Bank, 1999), often with a rather narrow focus on a particular impact (for example
the value of exports) that can be collapsed onto a NPV and the IRR calculated.
Within such projects, choices between alternatives approaches that have passed an
acceptable cost‐benefit threshold may be guided by CEA.
•

‘Demonstration’ analysis of controls on SPS risk and/or enhancements in capacity:
In the review of previous economic analyses we observed a number of studies that
are not tied to immediate and/or specific plans for investments in capacity building,
but which demonstrate the likely benefits from enhancements in capacity. The
studies reviewed on FMD and other animal diseases provide good examples (for
example Randolph et al., 2002). Economic analysis in such cases is amenable to
more in‐depth CBA, including welfare‐based analyses that employ econometric
modelling. Of course, such analysis is ex ante and is prone to the same uncertainties
and data problems as discussed above.

•

Choices between multiple capacity building options: Arguably, the context in which
economic analyses is of greatest utility to developing countries is choosing between
multiple capacity building options, within and/or across the broad areas of food
safety, animal health and/or plant health. Because SPS capacity in many developing
countries has numerous inherent weaknesses, governments and donors face
multiple competing demands for investments. For example, a simple examination of
the various needs assessments by FAO, OIE, IPPC and various bilateral and
multilateral donors provides an almost daunting array of areas where capacity
enhancements can conceivably result in considerable benefits in terms of exports,
domestic public health, agricultural productivity improvement, etc. Moving beyond
a rather narrow focus, for example on the value of exports risks, can open up a ‘can
of worms’ in terms of the scope of the analysis. In this context, MCDA provides a
structured and flexible framework that can be employed where there are
weaknesses in the available data and decisions are driven by an array of criteria that
are, almost by necessity, measured in differing ways. As a result, these guidelines
focus on defining a MCDA framework for SPS capacity building decisions.

The foregoing discussion suggests that there is no ‘right way’ to undertake economic
analysis of SPS capacity building and often inevitable compromises have to be made in the
scope and/or rigour of the analysis. Rather, the choice between alternative approaches will
be fundamentally driven by the specific decision‐making context. At the same time, in
choosing an approach the analyst needs to be cognisant of the associated data
requirements, ability to deal with uncertainties, treatment of trade‐offs in strengths and
weaknesses across decision criteria, etc. Alternative approaches also differ in the technical
skills required of the analyst, the time taken to set up the analytical framework and/or
produce results, time and financial resources involved, etc. Note, however, that the choice

Page | 30

STDF/Coord/291/Guidelines
is not simply between CBA and MCDA, for example, but also over the depth and rigour of
the analysis pursued given the approach that is chosen.
3.5.

A framework for prioritisation on the basis of multiple criteria

As we have seen above, there have been numerous applications of economic analysis
methods to the costs and benefits of improvements in food safety, animal health and plant
health controls. Relatively little attention has been given, however, to the practical day‐to‐
day application of these methods to the assessment and prioritisation of alternatives for SPS
capacity building (exceptions include Kolstad and Wiig, 2002; Krieger et al., 2007), most
notably in the context of developing countries. Here we provide a framework for broad‐
based comparisons of capacity building options on the basis of multiple criteria, which might
include trade impacts, consequences for domestic agricultural productivity and/or food
safety, effects on small‐scale producers, etc. The framework not only focuses on the most
appropriate economic analysis method in such situations, but also how to assemble the
required information in a manner that addresses data limitations and provides a visual
platform for the comparison of alternative investments. The framework we present is
broadly based on the multi‐factorial prioritisation approach for food‐borne microbial
pathogens developed by Henson et al. (2007) (see aslo Caswell (2008) and Ruzante et al.
(2009)) and also draws on some elements of the frameworks developed by Kolstad and Wiig
(2002) and Krieger et al. (2007).
The framework proceeds through a sequence of steps (Figure 1) that identify the capacity
building options to be considered, gather and organise the pertinent information, and then
derive a numerical prioritisation of the defined options. The framework is designed to be
applied to choices between relatively large numbers of options that may differ markedly in
their characteristics and the associated flows of costs and benefits; for example, those
involving enhancement of food safety capacity on the one hand and animal and plant health
capacity on the other. At the same time, the framework enables multiple decision criteria
to be employed and the impact of changes in the relative weightings of each of these
criteria to be examined. Unlike approaches such as CBA, the MCDA approach we employ
effectively mimics the processes commonly employed by decision‐makers, simply making
them more transparent and accountable and enabling a wider range of factors to enter the
decision process than would otherwise be possible.
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Figure 1. Stages in multi‐factorial prioritisation of SPS capacity building options

The framework aims to be sufficiently pragmatic and flexible that the inevitable problems
with undertaking economic analysis of SPS capacity building are not significant ‘stumbling
blocks’. However, it should be recognised that economic analysis in this area is far from
easy and that there are endemic problems to which the proposed framework is as
susceptible as any approach. For example:
•

Attributing observed and/or expected impacts to specific instances of SPS capacity
enhancement can be difficult. In many cases a variety of factors influence potential
impacts, for example changes in the magnitude of export flows or the participation
of small‐scale farmers. In turn, the counterfactual against which impacts are
estimated can be difficult to define, especially where these other influencing factors
vary unsystematically with the state of SPS capacity.

•

Conversely, an overly narrow focus on a range of quite specific outcomes of SPS
capacity enhancement can mean that significant spill‐overs across capacities and/or
sectors can be missed. While incorporating such spill‐overs must be undertaken
with care in order to avoid double‐counting, they can represent a highly significant
part of the economic return from capacity building investments and their exclusion
can be the source of significant bias.

•

It can be extremely difficult to derive reliable estimates of the economic costs
associated with implementing particular SPS capacity building options. The
economy‐wide adjustments, for example through market price changes and
attendant resource reallocations, have been discussed above. More pragmatically,
however, in many developing countries the required investments are often
innovative and there may be few directly comparable previous cases on which to
base cost estimates.

•

Any instance of SPS capacity building is undertaken in the context of a dynamic
economic, biological and political environment. Thus, the intended and/or expected
impacts of a particular option may not be borne out in the future. At the same time,
basing estimates of costs and benefits on current economic conditions, for example
market prices, can introduce bias into the analysis. Of course, the analyst may have
little notion of how the world is likely to change in the future, in which case they
must simply be mindful of the simplifying assumptions that are being employed.
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•

Assessments of likely impacts, both in terms of their likelihood of occurrence and
magnitude, are susceptible to significant subjectivities that can vary systematically
across observers. In part this can be overcome through the involvement of multiple
stakeholders. Perhaps more important, however, is to recognise that such
subjectivities exist and to reflect on them at all stages of the modelling process.

Some of these inherent problems are discussed below to alert the reader and identify the
stage(s) of the framework at which they are likely to be most pertinent.
The remainder of this section examines each of the four stages of the multi‐criteria decision‐
making framework in turn.
Stage 1: Define choice set
Whatever approach to economic analysis is employed, the first step is to define the set of
options to be considered (Kolstad and Wiig, 2002). This set will vary in the number and
breadth of options according to the scope of the decision‐making process. Thus, if the focus
is on which broad elements of SPS control to focus capacity building efforts ‐ that is within
and across the broad categories of food safety, animal health and plant health ‐ a relatively
large number of quite diverse and broadly‐defined options are likely to be included.
Conversely, if the focus is on decisions between alternative ways in which to enhance a
particular element of SPS capacity ‐ for example controls on a particular plant pest or
improvements in laboratory testing facilities for pesticides ‐ the choice set will likely contain
a small number of specifically‐defined options. The main focus of these guidelines is on the
former of these choice scenarios.
The choice of options to be considered defines the parameters of the economic analysis; no
information will be provided by the analysis on any option that is excluded from the choice
set. At the same time, the more options that are included the more onerous and costly will
be the analysis. This suggests that the choice set should not be ‘thrown together’, but
should be defined on the basis of clearly defined indicators and criteria, such that the initial
‘sifting’ of options is undertaken in an objective and transparent manner. Some potential
indicators are outlined in Table 1, which distinguishes three broad categories:
•

Capacity‐based indicators focus directly on weaknesses in SPS controls, either in the
broad areas of food safety, animal health and plant health, or with respect to
particular SPS control functions, for example laboratory capacity. Standard capacity
assessment instruments have been developed by FAO (FAO, 2006), OIE (OIE, 2008)
and the IPPC (FAO, 2005) for this purpose that effectively benchmark national
capacity to international norms. This group of indicators does not, however,
explicitly relate weaknesses in capacity to trade problems and/or export
performance.
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Table 1. Categories of indicators of SPS capacity building needs
Type of Assessment
Examples of Indicators
Capacity‐based
Benchmarking
Ad hoc capacity assessments
Compliance‐based
Inspection reports
Approved import lists
Trade‐based
Import detentions
Trade flow trends and disruptions
Administrative actions in import markets
Reports of trade problems from exporters
Exporter and/or importer interviews and surveys
Ad hoc problem reports/questionnaires
•

Compliance‐based indicators focus on evidence of non‐compliance with SPS
requirements in export and/or domestic markets. Examples include inspection
reports, such as those undertaken to assess the efficacy of veterinary controls in
developing countries by the European Commission, and official lists of approved
countries and/or exporters maintained by importing countries, such as those
maintained by the US Animal and Plant Health and Inspection Service (APHIS) for
imports of animal and plant products. Typically, such indicators are based on a
relatively objective assessment of capacity, for example in the form of an audit
schedule or pest risk assessment (PRA). The focus of such indicators is on system
compliance, whether through the value chain for particular products or official
systems of SPS control.

•

Trade‐based indicators provide evidence that trade is impeded due to non‐
compliance with export market SPS requirements. The focus of such indicators is on
the compliance of products. Examples include data on import detentions (for
example as is available for the EU and US), analysis of trade flows, administrative
actions in importing countries (for example bans), reports from exporters of import
problems, etc. A key challenge with some of these indicators, however, is isolating
the impact of SPS compliance issues from other trade impediments. In some cases,
for example trends in border detentions, care must be taken in interpretation
because of uncertainties over the direction of causality.
Many of the compliance‐ and trade‐based indicators in Table 1 are readily available for
countries that engage in trade, for example with the EU and/or US. Most developing
countries, however, do not systematically gather and analyse this information. While there
are capacity‐based indicators for many developing countries, predominantly these remain
ad hoc and have employed inconsistent methods. The initiatives of FAO, OIE and IPPC in
establishing a common framework for such assessments is a major improvement in this
regard, although inconsistencies across these frameworks require that care is needed in
comparing and contrasting the resulting needs assessments.
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Many of the indicators in Table 1 are ex post pointers to weaknesses in SPS capacity, while
developing countries are largely passive in directing what information is or is not gathered.
Certainly, there is a need for more ex ante information, such as is provided by capacity‐
based indicators; clearly, it is better to identify and address capacity weaknesses before
trade problems begin to arise. Further, developing countries need to be more active
themselves in gathering information on capacity needs in a proactive manner, for example
by undertaking regular consultations with exporters, either individually or through trade
associations. With pro‐activity tends to come a greater voice in relations with bilateral and
multilateral donors (Henson and Jaffee, 2008), such that technical assistance can be more
demand rather than supply driven.
The challenge in defining the choice set of potential SPS capacity building needs is to gather
and interpret the information provided by the various indicators. A key principle in using
this information is to employ triangulation; ensure that multiple indicators point to the
same capacity needs in order to avoid being driven by false information and to offset the
weaknesses of individual indicators. Broadly, a decision‐maker can be confident that a
substantive capacity need exists if this is highlighted by indicators within and across the
three broad categories in Table 1. Use of multiple indicators helps to prevent the definition
of the choice set from being driven excessively by interest groups that are more vocal
and/or politically influential. It also guards against perceptual bias on the part of the
observer (Kolstad and Wiig, 2002); for example, perspectives on priorities for SPS capacity
building will be quite different between a microbiologist and an entomologist, or between a
government official and an exporter.
Both the compliance and trade‐based indicators in Table 1 will generally be missing for
countries that do not have established exports of a particular commodity, but do have
aspirations of becoming an exporter. Thus, for example, detention data is only created
when a product consignment is exported and fails an instance of border inspection. While
capacity‐based indicators may be available for such cases, it can be difficult to relate these
to potential export performance; latent exports can be constrained by a multitude of
factors, including transport infrastructure, production efficiency and SPS capacity, and care
must be taken not to over‐attribute potential exports to SPS issues.
Too often the tendency of SPS needs assessment exercises is to produce lengthy ‘shopping
lists’ of capacity building requirements. While the choice set defined prior to economic
analysis should aim to include all potentially feasible capacity building options, very quickly
many forms of economic analysis can become unwieldy if a large number of options are
presented. In such instances, either a form of economic analysis that can handle large
numbers of option should be employed, such as MCDA, or the initial choice set may need to
be ‘sifted’ and/or prioritised in order to define a more limited number of options that is
amenable to analysis using, for example, CBA.
Stage 2: Compile information cards
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Having identified the SPS capacity building options to be considered, the next stage is to
define the criteria against which these options will be compared and the compilation of this
information on cards. In economic analysis, as we have seen above, it is normal to delineate
the costs and benefits of each option. For each criterion measurements then need to be
derived with respect to each option relative to a defined ‘calculation base’ (Krieger et al.,
2007). This ‘calculation base’ should reflect the ‘state of the world’ over time given that a
particular option is not undertaken, reflecting the fact that change is likely to happen
regardless of whether the option is implemented or not. The challenge here is to separate
out the impact of each option on a particular criterion from all other influences, such that
over‐attribution is avoided. For example, exports from a particular developing country
might expand even in the absence of investments in SPS capacity enhancement. In the
event that such investments are made, care needs to be taken to identify the incremental
impact of enhanced SPS capacity on observed export growth. Attributing all of the observed
export growth to the enhancement of SPS capacity would over‐estimate its impact.
The costs associated with planning, implementing, operating and maintaining a particular
enhancement in SPS capacity include non‐recurring investments and recurring costs (Wilson
and Henson, 2002). In order to identify these costs it is necessary to examine the specific
nature of the SPS capacity that is being created or enhanced, or alternatively the gaps in
current capacity that are being ‘plugged’ and which might have been defined by a published
needs assessment (see above). Key elements of capacity building include the following
(Kolstad and Wiig, 2002; Wilson and Henson, 2002):
•

Institutional/administrative structures: Regulations and rules reflecting current
scientific understanding and international commitments, a system of enforcement
with sanctions for non‐compliance, clearly delineated administrative responsibilities
between separate departments and agencies of government, effective
communication and coordination of efforts between departments and agencies,
transparency in the processes by which regulations and rules are developed,
implemented and enforced.

•

Regulatory controls: Systems for registration and control of the production,
distribution and use of agricultural inputs that pose a risk to food safety or plant and
animal health. Systems for verifying and certifying the status of food and agricultural
products and the origin, nature and quality of biological materials. Capacity for
tracing products through the supply chain, diagnosing pests and diseases and
appropriate quarantine and eradication procedures.

•

Technical infrastructure: Includes laboratory facilities for testing, surveillance and
research activities, production and processing establishments for which hygienic
controls can be implemented effectively, coordinated and well‐functioning supply
chains, computer facilities and access to the Internet.
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•

Human capital: Includes scientific and technical expertise and experience in methods
of surveillance, testing and control, risk assessment and other elements of risk
analysis, and methods of hygienic control, research capabilities, and the legal and
administrative knowledge to implement and enforce regulations and other rules. In
turn, this requires appropriate teaching, training and research capacity.

•

Information dissemination: Procedures for utilizing epidemiological information in
decision making with respect to SPS controls in domestic production.

•

Surveillance and monitoring: Epidemiological surveillance and monitoring of new
and emerging hazards.

In turn, the specific actions and investments necessary to achieve the desired SPS capacity
need to be identified and the associated costs quantified to the extent possible. Figure 2
provides a very simple framework to aid this process (World Bank, 2002).
In undertaking this process of cost assessment various sources of information can be
employed from educated guesses, ad hoc consultations or surveys of national and/or
international experts, extrapolations from published studies, firm/farm‐level surveys and/or
econometric modelling. In many developing countries there is a paucity of data, while the
collection and analysis of new data is a costly and time‐intensive process. This may require
that the precision and/or reliability of cost estimates have to be compromised, for example
due to local resource constraints. Certainly, before engaging in costly exercises to derive
more rigorous cost estimates, for example using relatively complicated econometric
modelling, it is worth proceeding with a first round of economic analysis to ascertain the
extent to which the derived ranking of capacity building options is sensitive to the level of
compliance costs; if one option is so dominant, perhaps because of the magnitude of the
associated benefits, more precise cost estimates may have little or no impact on the
eventual ranking.
The cost of each capacity building option can conceivably be measured using a variety of
metrics (see below), which will reflect in turn the level and precision of information
available. It must be recognised, however, that CBA, CEA and the various forms of MCDA
vary in their ability to cope with particular types of data, and with variation in forms of
measurement across decision criteria. Broadly, CBA is the least flexible of these methods; it
essentially requires that both costs and benefits are specified in continuous monetary
terms. At the other extreme, some forms of MCDA (such as outranking) are able to deal
simultaneously with a range of data types, even including discrete variables. The implication
is that choices at this stage in the analysis as to how the cost and/or benefit criteria are
measured will constrain which economic analysis approach is employed.
Broadly, the identification of benefits and their quantification can follow the same approach
as described for costs above. From the outset, however, it is important to define the scope
of the analysis. Taking a narrow view, the analysis could focus on the effects on export
performance of options for improvements in SPS capacity, for example as proposed in the
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framework developed by Kolstad and Wiig (2002). Given that changes in export flows are
generally specified in monetary units, CBA can be applied in such instances with relative
ease. If the focus is broader and includes both the direct (for example changes in export
performance) and indirect (for example effects on the livelihood of small‐scale producers)
impacts of SPS capacity improvements, as focused on here, a MCDA framework is needed.
This reflects the fact that differing impacts will necessarily have to be measured using
distinct metrics, aside from the limitations of data availability and quality discussed above.
For example, many of these impacts are not conducive to measurement in monetary terms
(for example changes in the numbers of small‐scale producers). The only way around this
problem using CBA is to measure impacts in welfare terms using econometric modelling (see
for example (Randolph et al., 2002). While welfare‐based analysis provides arguably the
best overall picture of the economic impacts of improvements in SPS capacity, it is highly
data intensive and the results are often not immediately intuitive to decision‐makers.
Table 2 itemises the main benefits/impacts of improvements in SPS capacity within the
broad categories of trade impacts, direct domestic impacts and livelihood impacts. Some
indicators relate to the absolute magnitude of the sectors impacted, number of producers
etc., while others relate to expected changes brought about through capacity building.
Table 2 can be used as a checklist to guide thinking as to the likely impacts of a specific
improvements in SPS capacity, but at the same time thought needs to be given to other
impacts that might be significant in specific contexts. In assessing the potential impacts,
care needs to be taken both to avoid over‐attribution and to include spill‐over effects. For
example, numerous factors may explain future export flows and these factors must be taken
into account when predicting the impact of a particular improvement in SPS capacity. At the
same time, while a particular investment may be focused on a rather specific weakness in
SPS capacity (for example pesticide residue analysis for fresh fruits and vegetables), the
associated infrastructure may be of benefit more widely (for example for pesticide residue
analysis in cereal products and/or analysis of other chemical contaminants in a range of
food products). It can be difficult to envisage some of these spill‐over effects ex ante, and
certainly the temptation to over‐estimate in order ‘to be safe’ should be avoided. At the
minimum, the potential for over‐attribution and/or under‐estimation of spill‐over effects
should be noted and taken into consideration when interpreting the final results.
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Figure 2. Framework for identifying costs of compliance associated with SPS capacity building

Costs of Compliance
Non‐recurring

Recurring

Current capacity

Costs of
compliance

Implied change in
current controls

Desired capacity
Institutional/administrative structures
Regulatory controls
Technical infrastructure
Human capital
Risk analysis
Information dissemination
Surveillance and monitoring
Other
Capital investment
Supplies
Staff time
General operating expenditures
External services
Other
Total cost of compliance

Source: World Bank (2002)
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Given the potentially broad range of cost and benefits incorporated into the analysis,
it is important to contextualize the various measurement instruments that might be
used. There are four main categories: discrete variables; ordinal scales; count data;
and continuous measures (Henson et al., 2007). Each is described in turn below.
Table 2. Potential impacts of enhancement of SPS capacity
Categories
Impacts
Trade impacts
Aggregate value of exports
Growth/loss avoided in sales to existing markets
Access to new markets
Change in export product quality
Change in trade costs
Direct domestic impacts
Change in agricultural productivity
Change in domestic public health
Change in environmental protection
Change in domestic market sales
Livelihood impacts
Number of smallholder farmers
Change in number of smallholder farmers
Change in returns to smallholder farmers
Total employment
Change in total employment
Level of involvement of women
Change in level of involvement of women
Appreciable benefits to vulnerable/disadvantaged areas
A discrete measure takes a value of zero or one, typically with the value of one being
used to indicate the presence of the attribute of interest. Discrete measures are
sometimes referred to as indicator or dummy variables. As an example, an indicator
variable may be used to show when a discrete impact occurs; such as if a particular
SPS capacity enhancement option is likely to facilitate access to new markets or not.
Alternatively, an indicator variable can be used for non‐discrete impacts where there
is a lack of data to enable the magnitude of the impact to be quantified; for example,
whether the number of smallholders engaged in the production of an export crop is
likely to increase or not.
Where there is sufficient information to get at least some measure of the degree of
impact of a particular enhancement in SPS capacity ordinal scales can be employed. 8
The idea here is to use a numerical scale to represent the order (or rank) of effect,
for example using Likert scales. 9 The number assigned to a particular response
8

An ordinal scale presents numerically the order (or rank) of a series of items. Note that the numbers
assigned to each item give no indication of their position relative to one another.

9

A Likert scale is a multi‐item scale indicating the level of agreement or disagreement with a series of
statements, for example: ‘strongly disagree’ (1), ‘disagree’ (2), ‘neither agree nor disagree’ (3), ‘agree’
(4) and ‘strongly agree’ (5). This scale is widely used in consumer and market research.
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reflects the ordering of some impact, for example on future exports flows: 1= ‘no
impact’; 2 = ‘slight impact’; 3 = ‘moderate impact’; 4 = ‘large impact’; 5 = ‘very large
impact’. Note that the distance between the categories along the scale is not
necessarily equal. Ordered scales can also be used to impart categorical information
on particular impacts, for example: 1 = ‘low impact’; 2 = ‘moderate impact’; 3 = ‘high
impact’. While somewhat vague in terms of precise meaning, the advantage of such
an approach is that it allows decision‐makers to see the gradations of potential
impacts.
In some cases it might be possible to translate ordinal data into monetary estimates
of impacts. For example, if the recurring costs of a range of SPS capacity building
options have been categorised into ‘low’ (1), ‘medium’ (2) and ‘high’ (3) and existing
data provides a broad indicator of the magnitude of the costs in each of these
categories. Here average cost data may be used: thus ‘low’ = $100,000/year;
‘medium’ = $300,000/year and ‘high’ = $1, 000,000/year. Alternatively, where quite
detailed information on non‐recurring costs exists a probability distribution function
of costs or their measures of distribution (namely the expected value combined with
the variance or the standard deviation) can be employed (Krieger et al., 2007). This
would allow the determination of probabilities for ranges of non‐recurring costs.
The third category of measurement of the impacts of options for SPS capacity
building is count data. Examples include the number of small‐scale producers and
the number of persons employed in associated value chains.
Finally, continuous measures can be used to capture measures such as value,
volume, ratios, percentage changes, etc. Examples include the estimated non‐
recurring and/or recurring costs of SPS capacity enhancements, absolute value or
percentage changes in predicted export flows and the average change in producers
incomes engaged in associated value chains. Where costs and/or benefits are
expressed in monetary units flow over time, these can (and should) be collapsed to a
single net present value (NPV) using an appropriate discount rate. 10
While analytically count and continuous data are most desirable, in an attempt to
make the framework easier to use and/or communicate counts or continuous
variables can be mapped onto ordinal scales. For example, rather than report the
absolute value of predicted increases in exports to existing markets, one might take
this value and develop three levels, for example low, medium and high. Indeed,
development of such categorical maps makes it much easier to make comparison
across options where there are appreciable differences in the available information
on which to appraise costs and benefits.

10

The discount rate is used to reflect the time value of a flow of money at various points over time,
for example in calculating the NPV (see previous footnote).
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Having compiled information on the costs and impacts of each of the capacity
building options under consideration, given the chosen scope of the analysis to be
undertaken, these data should be compiled onto a series of information cards (as
described in Henson et al. (2007). One card should be prepared for each of the
options under consideration such that all of the pertinent data are brought together
in a manner that enables a relatively quick scan of its characteristics to be
undertaken. The information on these cards is not analysed or processed in any
way, and no attempt is made to aggregate across the decision criteria. At this stage,
decision‐makers may choose to exclude certain options because they violate a
particular acceptance threshold. For example, the non‐recurring costs may exceed
available resources. Thus, the information cards bring together information on all of
the decision criteria into one place and on a ‘level playing field’, striving to increase
the consistency with which each of the criteria are internalised and considered by
decision‐makers (Henson et al., 2007). However, in and of themselves the
information cards do not facilitate trade‐offs between decision criteria except on the
basis of ‘gut instinct’ or simple ‘rules of thumb’.
Table 3 provides an illustrative example of four SPS capacity building options with
measures of the costs and impacts that variously employ the four types of data
described above:
•

Option 1: Low‐cost intervention that is predicted to have a small to moderate
impact on sales to existing export markets and not to facilitate exports to
new markets, but is anticipated to increase substantially the number of small‐
scale producers engaged in the supply of the target commodity and have a
significant impact on poverty.
Produces appreciable benefits in
vulnerable/disadvantaged areas.

•

Option 2: A low to medium‐cost intervention that is expected to have a
relatively small impact on exports to existing markets and does not facilitate
access to new markets. Has a moderate impact on poverty through sizeable
increases in the number of smallholders and through employment. Of all the
options, this one has the greatest impact on the involvement of women.
Boosts domestic public health through improvements in food safety and has
appreciable benefits in vulnerable/disadvantaged areas.

•

Option 3: A moderate‐cost intervention that has little impact on sales to
existing export markets but does open up access to new markets. Has the
least impact on poverty of all of the options, reflected in the fact that there is
no change in the level of employment and negligible growth in numbers of
smallholders engaged in the supply of the target commodity.

•

Option 4: A high‐cost intervention that is expected to result in significant
increases in sales to existing export markets and to facilitate access to new
markets. Boosts domestic agricultural productivity and has a moderate
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impact on poverty, predominantly through employment. Of all the options,
this has the greatest impact on domestic sales.
In describing later stages of the economic evaluation process below, these data are
employed to provide worked examples.
Table 3. Example of decision criteria and associated measurements for four SPS
capacity building options
Criterion
Scale
Option
1
2
3
Non‐recurring costs
Recurring costs
Aggregate value of exports
Growth/loss avoided in sales to existing
markets
Access to new markets
Change in export product quality

Change in trade costs
Change in agricultural productivity

Change in domestic public health

Change in environmental protection

Change in domestic market sales
Number of smallholder farmers
Change in number of smallholder farmers
Poverty reduction
Total employment
Change in total employment
Level of involvement of women
Change in level of involvement of women
Appreciable benefits to
vulnerable/disadvantaged areas

US$ million
High (3)/Moderate (2)/Low (1)
US$ million
Percentage change

1.2

Yes (1)/No (0)
Significant increase
(3)/Moderate increase
(2)/Minor increase (1)/No
change (0)
Increase (+1)/No change (0)/
Decrease (‐1)
Significant increase
(3)/Moderate increase
(2)/Minor increase (1)/No
change (0)
Significant increase
(3)/Moderate increase
(2)/Minor increase (1)/No
change (0)
Significant increase
(3)/Moderate increase
(2)/Minor increase (1)/No
change (0)
Percentage change
Number
Percentage change
Significant (3)/Moderate
(2)/Minor (1)/No change (0)
Number
Increase (+1)/No change
(0)/Decrease (‐1)
High (2)/Low (1)/Negligible (0)
Increase (+1)/No change
(0)/Decrease (‐1)
Yes (1)/No (0)

3.0

4.5

4
10.0

1

1

2

3

40

15

10

30

10

10

5

25

0

0

1

1

3

1

0

0

+1

‐1

0

‐1

1

0

0

2

0

1

1

0

0

1

1

0

5

10

6

12

50,000

30,000

20,000

20,000

50

15

5

10

3

2

1

2

12,000

5,000

40,000

30,000

0

+1

0

+1

1

2

1

0

0

+1

0

+1

1

1

0

0

Page | 43

STDF/Coord/291/Guidelines
Stage 3: Construct spider diagrams
To provide a more visual characterisation of differences in the costs and benefits of
each of the capacity building options, the data on the information cards is next
mapped onto spider diagrams. These diagrams present a graphical profile of each of
the options with respect to the individual decision criteria. In turn, this provides a
mechanism to consider, visualise and better compare the costs and benefits of each
of the options under consideration.
Spider diagrams can be compiled for each of the major categories, namely costs,
trade impacts, direct domestic impacts and livelihood impacts (Figure 3).
Alternatively, a plot can be made of the separate elements of each of these broad
categories, for example the trade impacts (Figure 4). It is important to note that the
scales used to quantify the aggregate or individual decision criteria do not
necessarily have to be the same. At the same time, the use of differing scales can, at
least at first sight, create problems. For instance, combining a monetary value (such
as the aggregate value of exports) with an ordered scale (for example impacts on
trade costs) results in an unintuitive measure for that dimension. For that reason it
may be best (as in Figures 3 and 4) to represent each of the decision criteria as
ordinal scales, although these also do not need to be the same for each of the
decision criteria. Where the scales must be consistent, of course, is across the
capacity building options for any one decision criterion.
Figure 3. Spider diagram of costs and benefits of SPS capacity building options
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In comparing the spider diagram for each of the SPS capacity building options,
decision‐makers can assess, without expressly defining it, how much value they place
on each criterion, in a manner similar to how decisions are likely to be taken in
practice (Henson et al., 2007). Given that different scales may be used to measure
each of the aggregate or individual decision criteria, thresholds can be included on
the spider diagrams to indicate when each becomes critical, or alternatively
reference points can be defined that are well known to decision‐makers.
Figure 3 provides an example, employing the data in Table 3 converted into ordinal
categories in orders to improve the visualisation (see above) with the individual
choice criteria aggregated into the broad categories in Table 2. It can be seen, for
example, that Option 4 performs best of the three options with respect to direct
domestic and trade impacts, but performs relatively poorly with respect to livelihood
impacts and has the highest costs (which presumably should be minimised).
Conversely, Option 1 is the least costly of the four options, performs best on
livelihood impacts, relatively well on trade impacts but least well on direct domestic
impacts. If we are particularly interested in the trade impacts of each of the SPS
capacity building options, Figure 4 indicates that Option 4 (which performs best
overall according to Figure 3) performs best of the four options with respect to
growth/loss avoided in sales to existing markets and at least as good as any of the
other options with respect to access to new markets and change in trade costs. It is
second best with respect to the aggregate value of exports, but has the joint worst
performance in terms of product quality.
Figure 4. Spider plot of trade impacts of SPS capacity building options
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Stage 4: Use of multi‐criteria decision analysis
The final stage introduces formal MCDA into the process. As was seen above, MCDA
is a powerful tool that ensures consistency in the treatment of different decision
criteria across SPS capacity building options. It also dramatically increases the
external transparency of the ranking process, demonstrating why specific options are
ranked higher/lower than others by providing an ‘audit trail’ of the value placed on
particular decision criteria (Henson et al., 2007).
The MCDA approach enables alternative opinions and priorities to be considered and
can help in developing consensus. In addition, the MCDA approach enables
decisions to be ‘diagnosed’, for example using scenario analyses, to look at how they
might change if the weights placed on various decision criteria are altered. This can
be especially important where multiple stakeholders with differing perspectives and
priorities are involved. At the same time, however, the application of such a formal
analysis requires a greater degree of commitment from decision‐makers to articulate
their value structure, including the priority they put on particular decision criteria.
The decision‐making environment established this far, while more structured and
transparent than is often employed when deciding between alternative investments
in SPS capacity building, is complex. On the one hand, a multitude of criteria
potentially influence the decision; while these same criteria may already be
considered in less formal modes of decision‐making, the framework makes these
transparent and explicit in a manner that can easily daunt decision‐makers. On the
other hand, the decision criteria are necessarily or in practice measured in different
units, as we have seen above. This means that developing a single measure or metric to
use in prioritising the capacity building options under consideration, as with CBA for
example, is problematic. At the same time, while no single metric is clearly preferred,
the results could be sensitive to the metric that is chosen.
Different MCDA methods have been developed to contend with these problems
(Baker et al., 2001). Here two methods that appear particularly useful in this context
are considered, namely multi‐attribute utility theory (MAUT) and outranking
analysis, both of which are discussed below drawing on Henson et al. (2007).
Method 1: MAUT
MAUT is a convenient means to aggregate across different decision criteria in a
MCDA setting and especially useful when the criteria are measured in different units
or dimensions. Broadly, MAUT consists of the following steps:
1. Determine the set of criteria that affect the decision.
2. Determine the weight to be assigned to each decision factor. These can be
thought of as importance weights and will be the same for any criterion
across all options being considered.
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3. Develop a utility function for each criterion, for example from published
information, stakeholder consultations and/or surveys. Each criterion’s utility
function transforms the criterion’s value (however it is measured) into a
utility score bound between zero and one. Utility functions can be increasing
or decreasing in the value of the relevant factor.
4. For each option, calculate each criterion’s utility score based on its value for
the respective option.
5. Use the weights defined in Step 2 to calculate an overall utility score for each
option as a weighted sum over each criterion’s individual utility score.
6. Compare the options and choose that with the highest score.
MAUT can be applied when there are many different criteria and options to
consider, as is the case with broad assessments of SPS capacity building needs.
Moreover, the weights and shape of the utility function can be constructed to reflect
objective information and subjectively held information/beliefs. It should be noted,
however, where the data are uncertain and/or ordinal use of MAUT can be
problematic (Kangas et al., 2001) and in these instances methods such as outranking
are arguably more applicable.
Method 2: Outranking methods
Outranking methods (Brans et al., 1986; Roy, 1996) represent a different school of
thought with respect to MCDA. These methods are based on the principles of pair‐
wise comparison. Unlike MAUT, they do not try to develop an overall utility
function. Rather the performance of each option with respect to a particular
criterion is compared to the other options under consideration using the particular
scale applied to that criterion. It should be noted that, given the pair‐wise
comparison nature of the approach, outranking is most suited to problems with
discrete choices. Thus, in the context of SPS capacity building, it is best employed to
simple yes/no decisions with respect to the various options being considered.
With outranking methods an alternative ‘a’ outranks another alternative ‘b’ if, taking
into account the preferences of the decision‐maker and the performance of ‘a’
across all of the defined criteria, there is a strong enough argument that ‘a’ is at least
as good as ‘b’ and no strong argument to the contrary. There are two main families
of outranking methods, namely ELECTRE (Roy, 1990) and PROMETHEE (Brans and
Vincke, 1985). The primary difference between the two is in their incorporation of
decision‐maker preferences into the problem and the synthesis of the individual
outranking relationships across all the criteria in order to provide a measure of the
strength of the argument in favour of one option versus another.
Outranking approaches have an advantage over other MCDA methods in that they
more closely resemble actual decision‐making processes and, as a result, are
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generally easier to operationalise within a community of decision‐makers that is not
well accustomed to formal decision analysis approaches. For example, outranking
methods do not force the translation of the different scales and units of
measurement employed for separate decision criteria into a single common (utility)
measure for the purposes of comparing the options. Rather, outranking approaches
focus on comparing options within each criterion.
The development of utility functions that apply across criteria, which is central to
MAUT, can be difficult to achieve in practice. Conversely, outranking approaches
(and PROMETHEE in particular) requires the decision‐maker to articulate only their
preferences with respect to each of the criteria used to compare the options.
Further, outranking approaches are not compensatory; unlike MAUT they do not
allow particularly poor performance in one criterion to be compensated for by
exceptionally strong performance in another criterion.
There are several distinct steps to implementation of the PROMETHEE approach:
1. Identify the set of options to be considered.
2. Define the criteria against which the options will be compared.
3. Describe and score the expected performance of each option with respect to
each criterion.
4. Determine the preference relationships. First, how much better an option
has to be with respect to a particular certain criteria in order for it to be
considered ‘better’ than an alternative. Second, the importance of each of
the criteria in the particular decision context.
5. Assign weights to each of the decision criteria to reflect their relative
importance in the decision.
6. Rank the alternatives by conducting pair‐wise comparisons within the criteria
and producing the overall ranking across the entire matrix by applying the
appropriate algorithms.
In practice, employing the PROMOTHEE approach where there are a number of
criteria and options is laborious. However, software packages are available that are
relatively easy to use and can quickly provide a ranking of options as well as
comparative information on the performance of each option with respect to the
individual decision criteria.
Below we apply the hypothetical four options described above (see Table 3) to
demonstrate the utility of the PROMETHEE method to aid decision‐making in the
context of SPS capacity building. Specifically, these four options are modelled using
Decision Lab 2000 software (Visual Decision, 2000).
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The PROMETHEE method calculates positive and negative preference flows for each
of the four options. The positive flow expresses how much an alternative is
dominating the other ones, and the negative flow how much it is dominated by the
others. On the basis of the net preference, the four options can be ranked (Figure
5). Assuming that all of the decision criteria are equally weighted (Scenario 1),
Option 1 is by far the most preferred, followed by Option 4. Option 3 is least
preferred.
The performance of each option with respect to specific decision criteria is shown by
the unicriterion net flows (Table 4). Across any one decision criterion, the
unicriterion net flows sum to one. Positive net flows correspond to decision criteria
for which an option performs well with respect to the other options under
consideration. Conversely, negative values indicate criteria for which the option
exhibits a weakness with respect to the other options. It can be seen, for example,
that Option 3 has negative unicriterion net flows for all criteria with the one
exception of total employment. Note that some criteria have zero values across all
of the options. This occurs where there are marginal differences across the options
that are no greater than the specified indifference threshold for that criterion.
Figure 5. Net preference for four capacity building options

The unicriterion net flows can be employed to generate the Geometrical Analysis for
Interactive Assistance (GAIA) plane, which is a graphical image of the decision‐
making problem (Figure 6). Each intervention is represented by a diamond and the
criteria by axes ending in a square. The overall net preference (Φ) is shown by the
line with circles at each end. Again, the position of each of the four options relative
to the decision criteria can be observed. Conflicts between the criteria are also
apparent, according to the direction of the respective criteria axes; those expressing
Page | 49

STDF/Coord/291/Guidelines
similar preferences (for example change in number of smallholders and growth/loss
avoided in sales to existing markets) are in the same direction, while conflicting
criteria (for example recurring costs and exports to existing markets) are in opposite
directions. Note that, because this worked example includes 19 decision criteria it is
difficult to discern many of the criteria axes, however, the corresponding numerical
data can be used in such instances as an alternative to the GAIA plane.
Table 4. Unicriterion net flows for the four capacity building options
Criterion
Option
1
2
3
Non‐recurring costs
Recurring costs
Aggregate value of exports
Growth/loss avoided in sales to existing markets
Access to new markets
Change in export product quality
Change in trade costs
Change in agricultural productivity
Change in domestic public health
Change in environmental protection
Change in domestic market sales
Number of smallholder farmers
Change in number of smallholder farmers
Poverty reduction
Total employment
Change in total employment
Level of involvement of women
Change in level of involvement of women
Appreciable benefits to vulnerable/disadvantaged
areas

4

0.933
0.333
0.714
0.191
0.000
0.714
‐0.333
0.000
0.000
0.000
‐0.667
1.000
0.429
0.167
‐0.333
‐0.095
0.095
0.000

0.233
0.333
‐0.238
0.191
0.000
‐0.048
0.167
‐0.333
0.000
0.000
0.333
0.333
0.333
0.000
‐1.000
0.000
0.095
0.000

‐0.167
0.000
‐0.714
‐1.000
0.000
‐0.333
0.000
‐0.333
0.000
0.000
‐0.667
‐0.667
‐1.000
‐0.119
0.333
0.000
0.000
0.000

‐1.000
‐0.667
0.200
0.619
0.000
‐0.333
0.167
0.667
0.000
0.000
1.000
‐0.667
0.238
‐0.048
1.000
0.095
‐0.191
0.000

0.000

0.000

0.000

0.000

Of course, a decision‐maker may not weight all of the criteria equally, as assumed in
Scenario 1. Sensitivity analysis can be undertaken to explore the extent to which the
ranking of the options changes as differing weights are employed. This can be very
useful information and enables decision‐makers to explore how the views of
different stakeholders, that weight particular criteria more/less heavily, change
perspectives on the decision. Here two alternative scenarios are explored as
illustration:
•

Scenario 2: Heavier weighting put on impacts on smallholder farmers.

•

Scenario 3: Heavier weighting put on impact on exports to existing markets
and access to new markets.

The net preferences and ranking of the four options are somewhat different under
these two alternative scenarios Thus, under Scenario 2, Option 1 is strongly
preferred and there is little difference in net preference between Options 2 and 4.
Note that Option 1 performs particularly well with respect to the number of
smallholders impacted and the growth in smallholder numbers (Table 3 and 4).
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Conversely, under Scenario 2 Option 4 has the highest net preference and is most
preferred. Note that Option 4 has the greatest impact on sales to existing export
markets.
Figure 6. GAIA plane for ranking of four hypothetical SPS capacity building options

The options, and scenarios presented here are merely meant to provide an
illustrative example of the use of the PROMOTHEE method to generate rankings
between SPS capacity building options where there are numerous decision criteria
that differ markedly in the manner in which they are measured. There are further
facets of the method that can aid decisions in this context, but which are not
explored here for reasons of brevity and so as not to overwhelm readers unfamiliar
with MCDA approaches (and the PROMOTHEE method in particular). It is hoped,
however, that the examples provided here will serve to illustrate the utility of this
approach in principle. Of course, a pilot application to specific cases of choices
between SPS capacity building options is needed to refine the framework, test this
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approach in ‘the real world’ and develop detailed guidance in its application for
analysts and decision‐makers.
Table 5. Alternative weighting scenarios for decision criteria choice
Criterion
Relative Weight
1
2
Non‐recurring costs
Recurring costs
Aggregate value of exports
Growth/loss avoided in sales to existing markets
Access to new markets
Change in export product quality
Change in trade costs
Change in agricultural productivity
Change in domestic public health
Change in environmental protection
Change in domestic market sales
Number of smallholder farmers
Change in number of smallholder farmers
Poverty reduction
Total employment
Change in total employment
Level of involvement of women
Change in level of involvement of women
Appreciable benefits to vulnerable/disadvantaged areas

5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%

3.70%
3.70%
3.70%
3.70%
3.70%
3.70%
3.70%
3.70%
3.70%
3.70%
3.70%
18.52%
18.52%
3.70%
3.70%
3.70%
3.70%
3.70%
3.70%

3
2.78%
2.78%
13.89%
27.78%
13.89%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%
2.78%

It should be noted that one of the key benefits of the outranking approach is that
estimates of net benefits and the ranking of options can be updated over time as
more (and better) data become available. Thus, the results should be seen as ‘living’
rather than end points of the analysis in themselves. For example, as data are
improved and impacts are measured using continuous rather than categorical or
dichotomous data, these can be incorporated into the model and new rankings
derived. Even ahead of improvements in the availability of data, sensitivity analysis
can be employed to check the extent to which the ranking of options substantively
changes if key model parameters are altered. This can help build the confidence of
the decision‐maker as to the appropriate setting of priorities under conditions of
uncertainty and to fend off criticism from competing stakeholders that put quite
different emphases on particular impacts.
While MCDA methods (such as PROMOTHEE) have significant advantages over less
formal modes of decision‐making and are arguably more applicable to broad‐based
comparisons of SPS capacity building options than CBA and CEA, many decision‐
makers in developing countries may be unfamiliar with such approaches. Thankfully
the learning curve associated with the outranking method, and more broadly the
application of the framework proposed above, is less ‘steep’ than it might seem.
Thus, software such as Decision Lab 2000 (Visual Decision, 2000) is relatively easy to
use and the analyst is quickly able to define and run problems of the type outlined
above. As important, the output of this software is easy to understand and can be
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readily communicated to decision‐makers who do not have an intimate
understanding of the methods being employed. Key here is the presentation of the
three levels of output ‐ information cards, spider diagrams and numerical
prioritisations ‐ side‐by‐side so as to aid interpretation of the results and facilitate
debate among decision‐makers as to priority actions and the basis on which such
priorities are set.
4. Conclusions and recommendations
Developing country governments and donors face a formidable challenge in
prioritising the seemingly unending SPS capacity building needs associated with
obtaining, maintaining and/or enhancing access to export markets in the face of
increasingly stringent food safety, animal health and/or plant health regulations and
standards. Clearly, national and/or donor resources to support the enhancement of
capacity are limited, and likely will become more so in the future given the global
economic downturn, meaning that there is increasing pressure to use these limited
resources in the most effective and efficient manner possible. It is perhaps not
surprising therefore, that attention has focused on the potential use of economic
analysis methods to aid resource allocation decisions.
CBA and, to a lesser extent, CEA have been applied quite widely to assess the costs
and benefits of enhancements in food safety, animal health and/or plant health
capacity in both high‐income and developing countries. These applications
demonstrate the often considerable challenges faced in capturing the full range of
associated costs and/or benefits and obtaining reliable measures in a manner that is
conducive to economic analysis. These challenges are endemic to economic analysis
in the area of SPS capacity, but are particularly acute in developing countries where
there is typically a paucity of data and/or available data are of dubious quality. Thus,
analysts are often faced with difficult compromises in terms of the scope and/or
depth of their analysis.
Most applications of CBA and CEA have not been undertaken in the context of actual
resource allocation decisions, but rather are designed to contribute to ongoing policy
debates and dialogues regarding the returns from the enhancement of capacity in
particular SPS areas, for example controls on FMD or on fruit fly, or to demonstrate
that past or ongoing investments are providing an acceptable return. While these
applications provide convincing evidence that economic analysis is feasible and
worthwhile, they raise questions about the application of approaches such as CBA
and CEA to choices between multiple capacity building needs across diverse SPS
areas. Such questions include the likely formidable challenges of assembling and
synthesising the required data and permitting analysis in a timely manner in view of
the inevitable resource constraints faced by decision‐makers.
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The challenges for economic analysis in the area of SPS capacity enhancement is
further enhanced by the fact that, while the preservation and/or enhancement of
exports is often the most direct objective, decision‐makers also need to consider
wider and less direct impacts, for example on agricultural productivity, domestic
public health, environmental protection and livelihoods, especially of small farmers,
women and other disadvantaged groups. Focusing on changes in the value of
exports alone, while tempting because of the associated analytical simplicity, may
fail to capture many of the more ‘subtle’ but significant impacts on producers and/or
consumers. This is illustrated, for example, by some of the more rigorous cost‐
benefit studies of improvements in animal health that are reviewed above. At the
same time, implicitly or explicitly, decision‐makers may trade‐off the competing
benefits of improvements in SPS capacity; for example, favouring investments that
may have more marginal impacts on exports but that facilitate the inclusion of large
numbers of small‐scale producers in pertinent value chains over investments that
boost exports significantly but compromise the participation of smallholders.
Extending the scope of economic analysis to multiple and varying capacity building
options and to multiple impacts requires that a more flexible approach to economic
analysis is employed than CBA and CEA. It is proposed that MCDA is a more
appropriate approach, notably in a developing country context where data and
analytical resources are limited. Specifically, it is suggested that outranking provides
a framework in which multiple impacts can be considered, but that does not require
that these impacts are measured in common monetary or non‐monetary units.
Thus, outranking can be employed where impacts naturally vary in their unit of
measurements; for example the value of exports (in monetary units) and numbers of
small‐scale producers (as a simple count). It can also cope with situations where,
while impacts may be measurable in continuous (monetary) units in principle, lack of
data means that they can only be captured using categorical scales or counts.
The use of outranking to derive numerical prioritisations could make an appreciable
contribution towards objective, transparent and accountable priority‐setting in the
area of SPS capacity building. However, it is further proposed that this approach is
embedded in a structured framework for the collection and assembly of pertinent
information on the costs and benefits of the various options under consideration.
This framework not only reduces the time and effort required of analysts and helps
to ensure consistency in the collection and analysis of data over time, but also
enhances the information set of decision‐makers ahead of the formal prioritisation
process. Thus, it is proposed that the data are assembled in standard information
cards and also presented in the form of spider diagrams that indicate the key
dimensions on which each of the options performs relatively well/badly. Such
formats should be presented alongside the output of the outranking process.
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While MCDA has not been widely applied to food safety, animal health and/or plant
health, it is widely used in a number of other resource allocation contexts. Further,
some analysts of SPS capacity building have begun to recognise that such an
approach could be of great utility. There is a clear need, however, for the framework
that is proposed above to be tested in countries that differ in the amount and/or
quality of available data and across varying capacity building areas. While the
hypothetical scenarios used above to demonstrate the mechanics of the framework
and outranking method are probably broadly representative of the options decision‐
makers have to contend with, such hypothetical and stylistic examples cannot
replace a real‐life application. At the same time, such an application would enable a
more detailed ‘user guide’ to be elaborated that provides detailed guidance to
analysts and decision‐makers.
The framework that is proposed will hopefully be enticing to decision‐makers in
developing countries, although its application in practice may appear to involve a
rather steep ‘learning curve’. Inevitably, the application of the framework would
require that technical assistance be provided to developing countries, as well as
ongoing support. This might include an internet‐based ‘help line’ whereby decisions‐
makers could post problems as and when they are encountered, to be addressed by
an expert support person or by analysts in other countries that have experienced
similar issues. Most users will be surprised, however, at how quickly they are able to
specify a decision problem within the framework and even to undertake basic
outranking analysis using software such as Decision Lab 2000. Hopefully, early
adopters of the framework would provide an important demonstration effect in this
regard. The STDF could play a key role here in promoting the use of the framework,
gathering experiences, developing support materials and holding training
workshops.
Beyond the technical difficulties of applying a MCDA framework to priority‐setting of
SPS capacity building options, the chief challenge is obtaining the ‘buy‐in’ at all levels
of the decision‐making process. Use of economic analysis generally, and of MCDA in
particular, involves the reframing of decisions and may require wider changes in
institutional processes. Further, the decision‐making process will likely become
more time and resource intensive, especially in earlier stages. To avoid these wider
implications from impeding the application of the framework, more senior officials
need to be convinced of its utility. The challenge here is that, whilst resource
allocation decisions may ultimately improve, such benefits will only be observed in
the medium to long term. Again, the demonstration effect from early adopters is
likely to be important.
While it is proposed that the MCDA approach could provide a useful framework in
which to assess broad‐based SPS capacity building options, there are other contexts
in which CBA and/or CEA still have a role to play. For example, CBA is an entirely
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appropriate method to assess the costs and benefits, in the wider sense, of large‐
scale and specific capacity building interventions; for example, the implementation
of controls on specific animal diseases. Likewise, if a decision has been taken to
enhance a particular element of SPS capacity, CEA is a useful way in which to choose
between the various options to achieve this enhancement; for example, to achieve
pest‐free status for a particular plant pest. Thus, the MCDA framework that is
proposed should be seen as adding to rather than replacing the existing ‘arsenal’ of
economic analysis methods. Decision‐makers should consider the range of
alternative approaches and apply the one which is best suited to the particular
context of their decision.
The choice of approach to economic analysis of SPS capacity building options
involves an inevitable compromise in terms of the scope and depth of the
assessment and quantification of the costs and benefits associated with the various
options under consideration. It is important that decision‐makers recognise and are
explicit about the compromises they make in choosing a particular approach. Thus,
while CBA can provide an in‐depth and rigorous assessment of the impacts of
particular capacity building investments, it is difficult to operationalise across a wide
range of very different options. Indeed, once the focus moves to varied and/or
multi‐criteria decisions, potentially the analysis opens up a ‘can of worms’ and more
flexible approaches are needed. However, while CEA and (especially) MCDA are
arguably applicable to a much wider range of decision contexts than CBA, they will
not tell the decision‐maker if a particular investment yields a net benefit in monetary
terms. The challenge is to employ the most appropriate approach given the
questions being asked and given the context in which it is being asked.
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