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Foreword
Conservation organizations often stridently oppose major development initiatives such 
as roads, dams, and energy pipelines because of their potential impact on biodiversity 
and natural habitats. This opposition contributes to a perception of insensitivity to 
the imperatives of poverty reduction and economic growth. In turn, this perception 
marginalizes the ability of such groups to meaningfully affect critical development 
decisions. This paper may come as a bit of a surprise. It calls for development that 
efficiently reduces poverty and catalyzes economic growth. Why? Because smarter 
development is both urgently needed and frequently consistent with conservation 
goals. 

The majority of the world’s remaining intact natural habitats are now found in 
generally underdeveloped, remote, and marginal lands. Those very characteris-
tics—remoteness, underdevelopment, marginal agricultural value—mean that many 
of the so-called development activities taking place on such lands fail to meet their 
objectives.

Better opportunities can likely be found in other locations that are more favorable for 
development, particularly in countries with a broad range of geographical circum-
stances and remaining “decision room” (i.e., they still have underdeveloped regions 
with small populations). If development funds and efforts are applied to those activi-
ties with higher returns in favorable locations, then aggregate development objectives 
at the national level can be met more effectively at no additional cost. 

Some countries should be able to meet their development objectives without ever 
opening up remaining areas of natural habitat. Others will find it most efficient to 
defer development of such areas, especially if they focus near-term development efforts 
on more promising locations. In time, changing technologies, economic realities, and 
cultural values may cause those areas to become more valuable in their natural state. 

In such cases, both development and biodiversity conservation will benefit. This 
double benefit represents a macro, large-scale variation on the traditional micro idea of 
“win–win” solutions for environment and development.

Of course, not all remaining natural habitat is on remote, underdeveloped, or margin-
al lands, and not all such areas are unsuitable for development. Hence, on the macro 
level, win–win solutions will not be the case for all natural habitat areas. Nor can 
large-scale development attention be directed away from all remote, underdeveloped, 
or marginal areas, because some of them contain significant numbers of poor people. 
However, many of the areas that coincide with high biodiversity do have extremely 
low densities of human populations, particularly in the case of tropical wilderness 
areas. Large-scale development is not necessary, or necessarily desirable, to reduce the 
poverty of local people in such situations. Thus, although improving development 
effectiveness will not have benefits for biodiversity everywhere, it can have major 
benefits in significant areas that are globally critical for conservation.

Take the Brazilian Amazon, for example. During the 1980s, the $500 million World 
Bank–supported Polonoroeste project built a 90-mile highway (BR-364) between 
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the capital cities of Cuiaba (Mato Grosso) and Porto Velho 
(Rondonia) (American Lands Alliance, 2004). The project 
deforested an area the size of Great Britain and attracted 
500,000 settlers into western Brazil. But according to an expert 
review of the project, “the majority of them have become snared 
in an economic quagmire, and about 200,000 have caught a 
particularly virulent strain of malaria” (Bovard 1987). 

Currently, there is another planned $45 billion investment in 
a highway cutting through the core of the Amazon region. 
Predictions are that it will set the destruction of 120,000 to 
270,000 square kilometers of primary forest over the next 25 
to 30 years. An alternative to such expansionary development 
might be to concentrate investment in existing settlements 
that have the potential to deliver regional development benefits 
while conserving the world’s largest wilderness area (Carvalho, 
Barros, Moutinho, and Nepstad 2001, 131).

Surprisingly, such alternatives are seldom considered. Extensive 
analyses are conducted to determine the costs and benefits of 
the highway. Other analyses determine the best route, the best 

technical design, and the most cost-effective means of construc-
tion. Still more research determines the social and environ-
mental effects of the plan. But few analyses examine whether 
the highway is the best development choice. And no analyses 
ask whether the funds could be better spent, for example, on a 
skills-development program for urban youths.

To help address this imbalance, the following paper introduces 
the concept of Comparative Assessment of Development Op-
tions (CADO). In putting the concept forward, Conservation 
International seeks to open a different kind of dialogue about 
development—one that we believe has the potential to engage 
a wide range of stakeholders in a common effort to improve the 
human condition without compromising our natural heritage. 
 

Nicholas P. Lapham 
Vice President and Director 

Center for Conservation and Government 
Conservation International
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Executive Summary
Considering various sectoral choices and locations is critical when designing 
development programs. Investments in different regions and sectors of an economy 
can yield very different economic, social, and environmental results. Selecting those 
investments that are expected to perform best will improve development effectiveness 
overall. However, standard approaches used by international financial institutions 
(IFIs) and governments to assess the feasibility of development programs rarely make 
comparisons across both locations and sectors. Cost-benefit analysis, cost-effectiveness 
analysis, and social and environmental impact assessment are generally used to assess 
the feasibility of a given program, but not to compare it to a wide range of disparate 
options. For instance, a cost-benefit analysis may be applied to a hydropower plant or 
its technical variations, such as different sizes of a dam or different sources of energy 
supply, but a dam is not usually compared to an education program in the same or a 
different location.

Recent international focus on development effectiveness has prompted the World 
Bank to initiate a Comprehensive Development Framework (CDF), which is currently 
implemented through the Poverty Reduction Strategies Papers (PRSPs) and the 
Poverty and Social Impact Analysis (PSIA). The PRSPs and PSIA have the potential 
to benefit from cross-space and cross-sector comparisons of development options, but 
their current format limits any consideration of comprehensive options across policy 
fields, socioeconomic sectors, and locations. There is no consideration of alternative 
reforms; only alternative designs of a given reform are possible and are usually pre-
sented as the original reform plus mitigation measures. The latter is not usually called 
for until the initial analysis shows negative impacts on living standards. 

To help the PRSPs and PSIA benefit from cross-space and cross-sector comparisons 
of development programs, the Center for Conservation and Government (CCG) at 
Conservation International (CI) has developed a concept of Comparative Assessment 
of Development Options (CADO). CADO is an approach to compare development 
programs according to their respective contributions to poverty reduction, economic 
goals, and environmental sustainability. The goal is to enable stakeholders to choose 
development programs in the locations and sectors that, in relative terms, meet their 
development goals more efficiently and effectively, with minimal impact on the 
environment and biodiversity.

Similar concepts (though without sectoral choices and consideration of location or 
both) have been applied in a number of countries. In Uganda, a project funded by the 
U.S. Agency for International Development (USAID) proposed to subject agricultural 
investment decisions to a number of filters consisting of multiple sustainable develop-
ment criteria. In Colombia, India, and Zimbabwe, a District Environmental Action 
Planning Process involves local communities in identifying their own environmental 
and development priorities, as well as defining actions to meet their sustainability 
goals. In Porto Alegre, the capital city of the Brazilian state of Rio Grande do Sul, a 
participatory budgeting process brings the communities and the municipal govern-
ment together in iterative negotiations about the allocation of the development 
expenditure. A better-documented case is in the assessment of forest management 
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options involving biodiversity in the U.S. Pacific Northwest 
Forests. This analysis compared 10 land-use options for manag-
ing the federal portion of the northern spotted owl’s habitat. 
Such an analysis enables informed decisionmaking.

Three essential steps are involved in implementing the CADO 
approach. The first is to determine—through a participatory 
and highly representative process—a set of criteria against 
which alternative development programs are to be compared. 
The second is to identify a few major alternatives to the policy 
or investment initiatives in question. The third is to assess the 
potential performance of the chosen alternatives against the 
chosen criteria. Tools for assessing the performance ex ante 
range from computer-based models, such as the Threshold 21 
(T21), to less-sophisticated decisionmaking mechanisms based 
on expert opinions. One can also compare the achievements of 
past development programs across sectors and regions, identify 
the role of location and sector in determining performance, and 
target future investments toward those sectors and regions that 
have responded best.

The CADO approach has been tested in Papua, the largest 
province in Indonesia. Papua is the province with the most 
abundant natural resources and biodiversity, but its people 
are the poorest in Indonesia. A decentralization process is 
empowering the provincial government with autonomous 
development planning and with significantly increased revenue 
sharing from natural resource exploitation. At the request of 
the provincial government, CCG applied the CADO concept 
to four development scenarios: a business-as-usual scenario, a 
mega hydropower development program in the central-north 
of the province along the Mamberamo River, a Trans-Papua 
Highway, and an urban development plan in two selected 
population centers. 

The test shows that, of the four scenarios, the urban develop-
ment scenario is likely to lead to a greater amount of locally 
retained income, a higher level of employment, a minimal level 
of public debt, and a saving of 8 million hectares of tropical 
rain forests. This exercise was certainly not meant to dictate 
the development paths in Papua; it was designed to show how 
local stakeholders could use the CADO approach to facilitate 
informed decisionmaking. 

It is up to the governments and their citizens to make develop-
ment choices, but IFIs can play an important role in facilitating 
the understanding, improvement, and application of various 

option assessment tools like CADO. For governments and 
IFIs to embrace CADO, they must be sure that the additional 
benefits of assessing alternative scenarios will outweigh the 
additional costs—something difficult to show at present. The 
benefits of applying CADO are difficult to prove because of the 
many factors in the final selection of development programs, 
the time it takes for large programs to show results, and the 
usually implicit and seldom well-documented location and 
sectoral choices of past successful programs. However, the 
potential costs of implementing CADO are obvious, immedi-
ate, and significant, including the costs of staff training, the 
various risks associated with adopting a new approach, and 
the additional workload for staff members. The voices of key 
decisionmakers in the governments and IFIs are critical for 
balancing those costs and benefits. But decisionmakers are 
not homogenous. Representing different interests, different 
decisionmakers will view the costs and benefits of adopting 
CADO differently. 

To further demonstrate the value of the CADO approach to 
governments and IFIs, we propose eight integrated steps, some 
of which may overlap but have a different focus: 

1.  Document existing cases to demonstrate the utility of 
the CADO approach.

2.  Test CADO in more countries to provide additional 
evidence of the benefits and costs.

3.  Improve methodologies for reducing the costs of the 
CADO application.

4.  Communicate and provide training on the CADO 
concept and case studies to interested governments, IFIs, 
developmental and environmental nongovernmental 
organizations, and civil society groups.

5.  Involve mainstream economics and development 
research institutions and individuals in implementing, 
reviewing, and communicating (including conducting a 
training course on) CADO methodologies and results.

6.  Engage key stakeholders in IFIs.

7.  Publicize the CADO concept, case studies, and method-
ologies.

8.  Bring CADO into the international discourse on 
development effectiveness. 
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Introduction to Comparative  
Assessment of Development Options
The Development Bank’s country director for “Tropiland” is presenting a US$500 
million highway project to the board for approval. “When completed in 5 years time, the 
project will generate an annual income of US$50 million for each of at least 30 years,” 
he says. “The social and environmental impact will be minimal,” he declares. “The total 
economic value of the tropical forest to be cleared for the highway construction is less than 
US$5 million, and 3,000 members of the local communities will be employed in various 
phases of the project.”

An executive director raises her hand, “I trust the numbers are right. But are there other 
ways of spending the US$500 million to generate the US$1.5 billion and to employ 
3,000 people or more in the same or a shorter time frame? How can we be sure that 
building the highway is the best option?” 

The country director pauses for a few seconds and replies, “Under the current operational 
procedure, we are not required to compare options that are different in nature to the 
project being appraised. We have, however, compared different technical designs of the 
highway.” The executive director shrugs. The project is approved.

The executive director touches on a basic issue in development planning: the sectoral 
choice and location of economic activities. Investments in different regions and sectors 
of an economy can yield very different returns in terms of economic growth and 
poverty reduction. In Ireland, for example, the industrial sector has the highest overall 
productivity levels. Between 1991 and 1996, nearly all of the increase in gross value 
added per worker was generated from industrial and service sectors located in urban 
areas, despite significant government efforts to redistribute income to weaker regions 
(Boyle, McCarthy, and Walsh 1999, 172). In China, coastal regions have witnessed 
the highest economic growth during the past two decades. Geography and preferential 
policies have played equally important roles in sustaining the growth of those areas 
(Demurger et al. 2001).

The location and sectoral choices not only influence the performance of investments, 
but also exert different effects on the natural environment, particularly in biodiversity 
hotspots and wilderness areas.1 Important as they are, the location and sectoral choices 
are often ignored in the design of large-scale development projects (and the policies 
underlying them). The conventional approach used by governments and IFIs to assess 
the feasibility of projects can be a cost-benefit or cost-effectiveness analysis, which 
focuses on a given project or its different technical designs. In recent years, some 
organizations have tried to integrate environmental and social impact analysis into the 
conventional approach. But there is no requirement to compare the effects of alterna-
tive projects across space and sectors to enable informed decisionmaking. Each year, 
billions of dollars are poured into policies and projects that do not necessarily deliver 
the maximum developmental benefits.

This briefing will do six things. First, it will set the context by tracing the evolution of 
the recent international debates on assessing development effectiveness. Second, it will 
discuss the importance of ex ante assessment of development options that focus on 
the CADO approach developed by the Center for Conservation and Government at 
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Conservation International. Third, it will describe the steps and 
methods to implement the CADO approach. Fourth, it will 
present the results of a CADO application to Papua, Indonesia. 
Fifth, it will identify the barriers to implementing CADO 
at the global level. And sixth, it will recommend actions to 
remove those barriers. It is our hope at CCG that by improving 
the location and sectoral choices of large-scale development 
programs, CADO will significantly benefit both development 
and biodiversity conservation.
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Recent Debates on Development 
Effectiveness
In recent years, there has been a surge of international attention to the issue of devel-
opment effectiveness. Since 1999, the World Bank has published an annual review of 
development effectiveness. In 2002, it published a major volume titled The Role and 
Effectiveness of Development Assistance: Lessons from World Bank Experience (World 
Bank 2002b). In 2000, the United Nations Development Programme (UNDP) also 
started regularly publishing Development Effectiveness Review of Evaluative Evidence 
and adopted a results-based management program (UNDP 2001).

Four major factors have prompted this increased focus on development effectiveness:

1.  Although development assistance has contributed significantly to the improve-
ment of quality of life globally over the past 50 years, the majority of the people 
in developing countries still live on less than US$2 a day (World Bank 2002b, 
ix). This low income level persists despite decades of structural adjustment in 
much of the developing world and despite debt relief efforts over the past 20 
years (Swiss Foundation for World Affairs 2002, 4). 

2.  There is an increasing demand from taxpayers and their representatives for 
aid agencies to demonstrate the value of development assistance—“a shift 
away from ‘aid-as-entitlement’ concepts toward an emphasis on results and 
performance in the context of reduced aid and increased competition for aid” 
(UNDP 2001). Such demand is particularly strong in the debate over the 
Highly Indebted Poor Countries (HIPC) Initiative, where donor countries urge 
IFIs to link debt relief to specific poverty reduction outcomes.2

3.  A consensus is emerging on the primary targets of international development: 
the Millennium Development Goals (MDGs). Thus, researchers can now 
evaluate the effectiveness of development assistance against the MDGs (Haden 
2001, 2). 

Debates are mounting about the conventional approaches to development assistance 
and ways of assessing its effectiveness. The former president of Bolivia, Jorge F. 
Quiroga, has characterized the aid framework over the past 50 years as “centralized, 
tied aid, project-by-project, and hierarchical bureaucracies within the recipient 
country” (Swiss Foundation for World Affairs 2002, 2). As UNDP’s Development 
Effectiveness Review pointed out, “Until recently, evaluative data—and evaluation 
methodology—focused overwhelmingly on the conversion of project inputs into 
outputs.…” Furthermore, “ongoing efforts to revamp evaluative practices need to be 
accelerated, and more attention needs to be focused on the importance of capturing 
real change in the life of the beneficiary” (UNDP 2001, chapter 5).

In response to the increased international focus on development effectiveness, the 
World Bank put forward a Comprehensive Development Framework (CDF) in 
1998 (see Box 1). According to the World Bank, CDF principles “have been widely 
and explicitly accepted by the international community, as a basis for achieving 
greater poverty reduction and sustainable development” (World Bank 2004). In 
1999, the World Bank and the International Monetary Fund (IMF) proposed the 
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Poverty Reduction Strategy Papers (PRSPs) as a vehicle for 
implementing the CDF in all low-income countries (World 
Bank 2004). (A description of the PRSPs is given in Box 1.) 
What remains controversial, however, is the extent to which 
the PRSPs capture the spirit of the CDF, especially in terms 
of “the interdependence of all elements of development” 
(Welsh 2003). 

In 2001, the World Bank’s Executive Board and the IMF’s 
Executive Board recommended that the World Bank work on 
developing a PSIA and apply it to the PRSPs. PSIA is defined 
as “the analysis of positive and negative distributional and 
poverty impact of policy change on the well-being of different 
groups in society, with a focus on the poor and vulnerable.” 
The objective of a PSIA is to “support country ownership of 
policies by informing a public debate on the most appropriate 
policy combination for growth and poverty reduction and the 
trade-offs between policy choices; assess the appropriateness, 
timing, and sequencing of reforms; and better define appropri-

ate compensatory and complementary measures if appropriate” 
(Robb 2003, 6). 

The PRSPs and PSIA have the potential to enhance the 
effectiveness of development policies. Among other things, a 
PRSP is expected to “reflect a comprehensive understanding 
of poverty and its determinants,” to “assist in choosing public 
actions that have the highest poverty impact,” and to “establish 
outcome indicators that are set and monitored in an open 
and transparent way” (World Bank 2002a, Preface). As for a 
PSIA, the World Bank claims that it “promotes evidence-based 
policy choices and fosters debate on policy reform options” 
(World Bank 2003b). In addition, IMF states, “PSIA can be 
undertaken ex ante, during implementation, and ex post” 
(Robb 2003, 8). 

The importance of conducting an ex ante assessment of 
comprehensive options was highlighted in a 2000 report of 
the World Commission on Dams (WCD) titled “Dams and 

On its Web page titled “What Is CDF?” the World Bank 
defines its Comprehensive Development Framework as 
follows:

The Comprehensive Development Framework is an 
approach by which countries can achieve more effective 
poverty reduction. It emphasizes the interdependence of 
all elements of development—social, structural, human, 
governance, environmental, economic, and financial. It 
advocates a holistic long-term strategy; the country in 
the lead, both “owning” and directing the development 
agenda, with the Bank and other partners each defining 
their support in their respective business plans; stronger 
partnerships among governments, donors, civil society, 
the private sector, and other development stakeholders 
in implementing the country strategy; and a transparent 
focus on development results to ensure better practical 
success in reducing poverty.

*          *          *

According to the World Bank’s Web page titled “Overview of 
Poverty Reduction Strategies,” Poverty Reduction Strategy 
Papers (PRSPs) are intended to “describe a country’s 
macroeconomic, structural, and social policies and programs 
to promote growth and to reduce poverty, as well as as-
sociated external financing needs. PRSPs are prepared by 
governments through a participatory process involving civil 
society and development partners, including the World Bank 
and the International Monetary Fund (IMF).”

The Web page identifies five core principles that it states 
should underlie the development and implementation of 
poverty reduction strategies: 

The strategies should be

•  country-driven—involving broad-based participa-
tion by civil society and the private sector in all 
operational steps; 

•  results-oriented—focusing on outcomes that would 
benefit the poor; 

•  comprehensive in recognizing the multidimensional 
nature of poverty; 

•  partnership-oriented—involving coordinated 
participation of development partners (bilateral, 
multilateral, and non-governmental); 

•  based on a long-term perspective for poverty 
reduction.

Drawing on those principles, the Web page states that four 
basic components are required of a PRSP: (1) a description of 
the participatory process that was used; (2) comprehensive 
poverty diagnostics; (3) clearly presented and costed priori-
ties for macroeconomic, structural, and social policies; and 
(4) appropriate targets, indicators, and systems for monitor-
ing and evaluating progress.

Box 1: Comprehensive Development Framework and Poverty Reduction Strategy Papers

SOURCE: World Bank (2002, 2003a)



Development.” In the context of energy and water services, the 
WCD report states:

Options assessment involves determining the relevance 
of individual options or a mix of options to respond to 
development needs in a specific location. The challenge 
is to assess a wider range of alternatives earlier in the 
process. Experience has shown that this [assessment] needs 
to be done in a transparent and participatory manner 
ensuring that human, social, environmental, technical, 
and financial considerations get equal weight in the final 
decision. The increased availability of information about 
the expanding range of alternatives provides a sound base 
from which to draw.” (WCD 2000, 221–22)

The related policy principles guiding the implementation of a 
comprehensive assessment of ex ante options are presented in 
Box 2.

Although the PRSPs and PSIA have embraced the need for ex 
ante analysis, consideration of comprehensive options across 
policy fields and socioeconomic sectors is rather limited in the 
current draft design. Alternative design of a policy is called for 
only after the initial ex ante analysis of the policy shows short-
term negative impacts on living standards. Moreover, reform 
options appear to be equated with alternative designs of a given 
reform. Thus, if the negative impacts of a reform on poverty are 
severe, the solution is to provide compensation to the affected 
persons or to delay or suspend the reform. The analysis does 
not include consideration of real alternatives to a given reform 
(World Bank 2002c, 36–38).

Another significant omission in the current design of the 
PRSPs and PSIA is the consideration of location factors. 
Admittedly, it is difficult to track the location implications of 
some macroeconomic reforms such as measures influencing 
inflation and interest rates. But other reforms, such as changes 
in the level and direction of public financing, privatization of 
particular economic sectors, or reforms of tariff and nontariff 
barriers concerning particular commodities do have location 
implications, which, in turn, could affect poverty. Conversely, 
conscious location differentiation of reforms could enhance 
efforts to reduce poverty. Development programs in China 
over the past 20 years and China’s overall poverty reduction 
achievements, for instance, are perhaps the clearest example 
of such an approach. By providing preferential trade policies 
and using public financing to improve physical and social 
infrastructure in the coastal urban centers, China has created 
engines of overall national economic growth and poverty 
reduction.3 

This lack of cross-sector and cross-location consideration in 
the PRSPs and PSIA has important implications for invest-
ments and, by extension, for poverty reduction. PSIA provides 
analytical input to the PRSPs, which, in turn, will guide the 
flow of resources for poverty reduction. Without comparing 
real options and their respective social, economic, and envi-
ronmental implications, one cannot be sure that policy reforms 
and commensurate resource flow will deliver “better practical 
success in reducing poverty” (World Bank 2004). 

In its 2000 report, the WCD presents these policy principles 
to guide the implementation of comprehensive ex ante 
options assessment:

•  Development needs and objectives are clearly 
formulated through an open and participatory process 
before the identification and assessment of options for 
water and energy resource development.

•  Planning approaches that take into account the full 
range of development objectives are used to assess 
all policy, institutional, management, and technical 
options before the decision is made to proceed with 
any programme or project.

•  Social and environmental aspects are given the same 
significance as technical, economic and financial 
factors in assessing options.

•  Increasing the effectiveness and sustainability of 
existing water, irrigation, and energy systems are 
given priority in the options assessment process.

•  If a dam is selected through such a comprehensive 
options assessment process, social and environmental 
principles are applied in the review and selection of 
options throughout the detailed planning, design, 
construction, and operation phases. 

SOURCE: WCD (2000, 221).

Box 2: Principles for Comprehensive Options Assessment
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CADO: An Approach to Ex Ante  
Assessment of Development Options

In response to the lack of cross-sector and cross-location comparison of development 
programs in mainstream development economics, CCG at CI has developed the con-
cept of Comparative Assessment of Development Options. CADO is an approach to 
compare development programs according to their respective contributions to poverty 
reduction, economic goals, and environmental sustainability. National development 
goals should be identified through a transparent and participatory process. Different 
development programs (including a base case or business-as-usual case) can then be 
compared in terms of their respective contributions to the established goals. Each 
program may be distinctive from others in sector and space, but it can also be a mix. 

A conceptually similar approach (cross-location, but not cross-sector) is found 
in Uganda, where a decisionmaking framework for investment choices has been 
developed as part of a project funded by USAID.4 A proposed investment of USAID 
resources must meet four necessary conditions: 

1.  Be in line with government priorities. 

2.  Be in line with USAID global policies and guidelines. 

3.  Contribute to a balanced portfolio achieving USAID’s overall strategic objective. 

4.  Not result in irreversible environmental damages or resource degradation. 

If the proposed investment does not meet any of the four conditions, a dialogue or 
reformulation of the program concept is undertaken before further consideration. If 
the investment does meet all four conditions, the program is then assessed on a scale 
of high–medium–low through the first filter. A number of qualitative criteria are 
applied such as the program’s potential for contributing to the country’s economic 
growth, the likelihood that it will increase exports or household incomes in selected 
areas, and the likelihood that it will lead to effective management of natural resources. 
This assessment provides USAID with the basis for comparing alternative investment 
options in a country or region. Options that pass through this first filter are screened 
through a second, more quantitative filter that consists of impact criteria, such as the 
potential value of goods and services conserved or protected, the approximate market-
able value of new goods and services, and the effect on food security. 

In the case of Uganda, districts are first ranked and then clustered according to their 
potential agricultural productivity, pressure on the natural resource base, and level of 
poverty. For structured discussion, the clusters of districts—as potential destinations 
for investment programs—are then compared against the qualitative criteria in the 
first filter. It is not clear whether the second filter has been applied in the study. 

Another conceptually similar approach (but without clear sectoral and location dif-
ferentiations) is found in Colombia, India, and Zimbabwe, where a District Environ-
mental Action Planning Process has been piloted. This methodology “incorporates 
participatory rural appraisal techniques to involve local communities in identifying 
their own environment and development priorities as well as define action plans to 
meet their sustainability goals” (EIA-SSA 1999, 4.6.1). 

CADO is an approach  
to compare development 

programs according  
to their respective  

contributions....
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In Porto Alegre, the capital of the Brazilian state of Rio Grande 
do Sul, a participatory budgeting process was pioneered in 
1989. It is based on iterative negotiations between municipal 
authorities and local communities concerning the allocation of 
the municipal investment expenditure: 

The city is divided into districts in order to facilitate the 
process of election of representatives and the definition 
of priorities and demands. A list of possible investments 
is created; [it is] organized in categories (sanitation, 
transportation, illumination, etc.); and after the vote in 
each district, there is an aggregation of the results accord-
ing to weighting criteria previously established (the size 
of the population in the district, the level of priority in 
the community and the current necessity of the service or 
infrastructure). Individual suggestions and the follow-on 
of the implementation process are possible through direct 
consultation to a specific department of the municipal 
(by special phone lines and, more recently, via internet). 
(Young 2003)

A better-documented approach is found in the assessment 
of forest management options involving biodiversity in the 
Pacific Northwest Forests of the United States.5 In this case, 
the personal intervention of President Bill Clinton was needed 
to resolve the conflict between two opposing objectives: (1) 
protection of the endangered northern spotted owl (and 
other species) and (2) use of the forests for timber and other 
wood products. To help resolve the issue, a Forest Ecosystem 
Management Assessment Team (FEMAT) defined and com-
pared 10 alternative policy options for managing the federal 
portion of the northern spotted owl region. The FEMAT’s 
analysis did not compare different locations to be affected by 

policy changes, but it did compare a range of different uses of 
forestland. The results of 3 of the 10 options are presented in 
Table 1. “No Action” meant that there would be no change to 
the federal land management direction stipulated in 1992. The 
“Environmental Option” was the best choice from a conserva-
tion viewpoint because it placed the largest area of federal 
land in protected areas. “Clinton’s Choice,” which was based 
on those and other options, was to create a mix of reserved 
late-successional forest areas, riparian reserves, and adaptive 
management areas. 

This last example points to the practical benefit of the CADO 
approach. It allows policymakers (in this case President 
Clinton) to make informed decisions about development on 
the basis of a wide range of options and stakeholder viewpoints. 
By widening the alternatives available, CADO increases the 
likelihood that development objectives will be met to everyone’s 
satisfaction. 

Indeed, the application of CADO in development planning 
is essential if development professionals are to have “better 
practical success in reducing poverty” (World Bank 2004). 
Development funds, like any other resource, are scarce and 
should be put to efficient and effective use. Investments in 
different socioeconomic sectors and locations yield different 
benefits. Thus, a particular investment decision that fails to 
take into account sectoral and location alternatives excludes 
options that may be able to deliver greater benefits or the same 
benefits more quickly (WCD 2000, 221).  

From an environmental point of view, CADO reduces the 
likelihood of costly mistakes that cannot be reversed. Some 
development programs not only destroy the environment, but 
also fail to generate promising development benefits; often 

Table 1: Pacific Northwest Forests: Comparison of Three Options

Results No Action Clinton’s Choice
Environmental 

Option

Areas (millions of acres)

Late-successional reserve 5.913 7.053 11.496

Riparian reserves 0.619 2.231 1.870

Matrix 8.460 4.853 2.831

Economics-related measures

Probable annual federal timber harvests (billion board-fee) 1.669 1.084 0.177

Timber-industry employment (thousands of jobs) 123.7 119.8 112.9

Annual federal timber-sales receipts (millions of U.S. dollars) 524.0 355.5 62.9

Habitat outcomes (% likelihood of well-distributed habitat)

Northern spotted owl 71.0 83.0 89.0

Marbeled murrelet 26.0 80.0 92.0

Coho salmon 10.0 65.0 80.0
SOURCE: FEMAT (1993), as cited in the Committee on Noneconomic and Economic Value of Biodiversity (1999, 106).
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ignored are the geographical constraints on economic growth 
and poverty reduction. CADO expands the range of options, 
some of which may be superior to others in both developmental 
and conservation terms. Furthermore, where win–win options 
are nonexistent and trade-offs must be made, CADO provides 
a transparent and participatory process in which major stake-
holders can engage in informed discussions.

CADO also provides a new angle for looking at the poverty-
environment nexus. Research on this nexus often points to 

the difficulties in achieving both poverty and environmental 
goals: (1) resource depletion and environmental degradation 
aggravate poverty, (2) poverty exerts pressure on the natural 
resource base and the environment, and (3) poverty alleviation 
policies often come at the expense of the environment (Reed 
and Sheng 2000). CADO addresses those challenges by 
comparing a range of development options and by providing 
information that allows decisionmakers to choose a feasible 
option based on both socioeconomic and environmental 
outcomes. 
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Methods for Comparing  
Development Options
There is an important “missing link” in the quantitative analyses carried out by econo-
mists and the types of questions they ask when considering large-scale development 
projects.6 In broad terms, the missing link lies at the center of a triangle between (1) 
analyses of macroeconomic policies and broad-stroke development prioritization carried 
out by ministries of finance using macroeconomic models, (2) analyses of sector-level 
policies and investment decisions that ministries conduct using sectoral models, and (3) 
project-level analyses done using cost-benefit or cost-effectiveness analysis.

Large-scale development projects blur the distinctions that economists try to make 
among development projects, programs, and policies. A major road into a wilderness 
area cannot be properly analyzed using cost-benefit methods because it will have a 
dynamic transformative effect on the economy and because it is built in tandem with 
other development projects. As such, the road resembles a development program for a 
particular location. However, the effect of opening up a large wilderness area will have 
economic repercussions well beyond the immediate area, which is often the purpose of 
such programs.7 Therefore, large-scale development projects to open a wilderness area 
should properly be considered to be a policy decision.

The gap between the commonly applied economic methods means that there is no 
widespread consensus on the procedures or technical methods that should be used for 
making comparisons across locations and sectors. This section outlines the procedures 
that are roughly applied in the case study (see the next section), briefly discusses 
the alternative technical methods that can be used, and provides more detail on the 
technical method applied in the case study. The procedures are the key to carrying out 
a CADO analysis and ranking development programs according to their respective 
contributions to poverty reduction, economic goals, and environmental sustainability.

The first step in implementing CADO is to determine a common set of criteria against 
which alternatives can be compared. For policy initiatives, the traditional criteria are 
almost exclusively economic: economic growth rate, per capita gross domestic product 
(GDP), rate of inflation, fiscal balance, and the like. With the emerging international 
consensus on a CDF, the MDGs—a set of social, economic, and environmental goals, 
targets, and indicators—have found their way into the toolkit for assessing the effects 
of policy initiatives. For public investment projects, the traditional measures include 
costs and benefits in monetary terms. Increasingly, environmental and social values 
are recognized in cost-benefit analysis, but they are not always quantified. The CADO 
approach is flexible in terms of the criteria used for comparing alternative programs. 
The key is to ensure that a particular set of criteria is acceptable to the most critical 
stakeholders whose voices count in the final selection of options. 

After a common set of criteria is determined, the second step is to identify a different 
location and the sectoral options to the policy or investment initiative in question 
through an informed, transparent, and participatory process. Planners may lead the 
identification of such options. Because the consideration of options involves additional 
costs, local stakeholders should decide how many should be included in the compara-
tive assessment. 

There is no widespread 
consensus on the 

procedures or technical 
methods that should  
be used for making  
comparisons across 

locations and sectors.
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Then comes the third critical step: modeling the effects of 
each option in relation to the established criteria. One of the 
potential tools is the Threshold 21 (or T21) model developed 
by the Millennium Institute (MI) over the past 20 years. The 
model integrates the economic, social, and environmental 
systems of a society at the macrolevel through the general-
ized Cobb-Douglass production function.8 As stated in the 
documentation for the T21 model, “Almost all the sectors 
and components are inspired and based on respected models 
and documentation” (Qu et al. 2003, 5). The use of the social 
accounting matrix (SAM) ensures the consistency of the model. 
Figure 1 illustrates the overall model structure, and Figure 
2 shows the linkages and feedback relationships within and 
among the economic, social, and environmental systems.9  

The T21 model has been applied to a wide range of develop-
ment and planning issues in Bangladesh, China, Ghana, 
Guyana, Italy, Malawi, Somaliland, Tunisia, and the United 
States. In China, for example, the model was used in 1998 to 
project the implications of reducing China’s higher automo-
tive taxes for government revenues, industry profits, energy 
demand, carbon dioxide, highway congestion, and air pollution 
emissions. This analysis supported the transportation part of 
the Tenth Five-Year Plan prepared by China’s State Planning 
Commission. In Ghana, the model analyzed alternative devel-
opment scenarios within the context of the PRSP. The World 
Bank and the Ghanaian Ministry of Finance were involved 
in the analysis. In the United States, the model projected the 
implications of the U.S. government’s policies that prevailed 
over the past few decades for energy consumption, carbon 
dioxide emissions, and waste and pollution generations. The 
results were aired on C-SPAN on April 9, 2004.

Box 3 presents the conclusion of a comparative review of the 
T21 model. The model is comprehensive, user-friendly, flexible, 
and transparent and was chosen to compare the outcomes of 
alternative development scenarios in Papua. A more detailed 
description of this application is presented in the next section.

Not all development choices are complex enough to require 
the use of a model such as the T21. If the primary measures 
of effectiveness are narrowly defined or restricted to particular 
localities, less-complex analyses can be used. For example, if 
the primary concerns of local stakeholders are jobs, govern-
ment revenues, and forest cover, simple estimates can be made 
on the basis of the typical job requirement for the proposed 
activities, the market trends, and the amount of forestland 
conversion required. If data are not available, estimates can 
be made on the basis of expert opinions, as was in the case 
of the Pacific Northwest Forests. There are various methods 
for generating expert opinions in the absence of accurate 
data, such as the Nominal Group Technique (NGT), focus 
groups, Delphi surveys, and the Analytical Hierarchy Process 
(AHP).10 If the objective is only to maximize profits, one 
can apply conventional cost-benefit analysis to alternative 
projects. 

Another approach is to use econometrics to establish the 
correlations between the level of public spending by sector and 
of development performance such as income, education, and 
longevity in a region and then to compare the results with those 
of other regions. Through this comparison, we could find out 
what public spending in which sector contributes how much to 
which component of the development performance in different 
regions. This approach should enable us to identify promising 
sectors for public spending or to address the constraints that 
prevent public spending from achieving the desired develop-
ment outcomes. In addition to establishing such correlations, 
we could use econometrics to examine the correlations between 
a range of economic, geographic, social, policy, and institu-
tional factors and the development performance of different 
regions. Thus, we could identify significant factors that are 
correlated to development performance and could focus our 
future development efforts on those factors accordingly. Box 4 
summarizes the major results from our econometric analysis in 
Brazil.

SOCIETY

ENVIRONMENT

ECONOMY

Figure 1: T21 Structure Overview

SOURCE: MI (2003).

Figure 2: T21 Integrated and Feedback Relationships

SOURCE: MI (2003).

Life  
expectancy

Education 
level

Labor 
productivity

Population

Health, education, 
family planning

Pollution 
control

Resource  
conservation

Labor 
force

Capital

Production

Investment

Loans/debt

Income

Consumption

  15  



16 

In 2003, the Center for Conservation and Government at 
Conservation International engaged Carlos Eduardo Frick-
mann Young of the Economics Institute, Federal University 
of Rio de Janeiro, to conduct a study on the comparative 
development performance of different regions in Brazil. 
The first part of the assessment includes a preliminary 
analysis of the correlations between public spending and 
major components of the Human Development Index (or 
HDI), focuses on the income, education, and longevity 
components for Brazil as a whole, as well as for three 
major regions (Amazon, Northeast, and South and Central-
South). The analysis shows that the sectoral allocation of 
public spending among the three regions is similar, with 
the notable exception of a high percentage of spending on 
transport in the Amazon region and on administration in the 
Northeast. This analysis means that the structure of public 
spending per se may not be significantly correlated to the 
difference in HDI performance among different regions. 
What is found to be significant is the correlation (not 
necessarily causality) between the level of public spending 
and HDI performance, in particular the income and educa-
tion components of the HDI. The linkage with longevity is 
relatively weaker, perhaps because of the inefficiency that 
often characterizes Brazil’s public health sector. Of the total 
spending, the education and cultural spending appears 

to relate most strongly to HDI and its three components. 
The HDI components of education and income are found 
strongly connected to each other, too. The level of spending 
on transportation is also correlated to HDI performance, but 
to a lesser extent than the correlation between education 
and HDI. Public spending on agriculture, regional develop-
ment, industry, trade, and services seems to have the 
weakest correlation to HDI. 

At the regional level, Young (2003) found that the correlation 
between public spending and HDI is clear for the central-
south region, less evident for the Northeast, and almost 
nonexistent for the Amazon. He also found that the correla-
tion between spending on transportation and the income 
component of the HDI is evident in the Central-South, is 
less so in the Northeast, and is non-existent in the Amazon, 
although this last region allocates proportionally the highest 
level of spending to the transportation sector. Also worth 
noting is the negative correlation between the spending on 
regional development and HDI in the Amazon region. One of 
the major conclusions from this analysis is that road building 
in the Amazon is less important for economic growth than is 
usually thought by policymakers that insist on major infra-
structure projects as the only way to develop the region. 

continued next page

Box 4: CI Study on Comparative Development Performance

In a study assessing the potential contributions of various 
computer-based models for developing a method to compare 
development effectiveness, D. M. Pedercini, an Italian expert 
on mathematical models, concludes the following about the 
T21 model: 

The Threshold 21 is clearly a very useful tool for 
national policymaking support. Its comprehensiveness 
guarantees the user’s ability to analyze the socioeco-
nomic-environmental system of the country as a whole 
while testing the effects of different policies both 
locally and globally, on the short, medium or long term. 
The user-friendly interface makes it simple for even 
inexperienced users to explore the model’s structure, 
to define different assumptions and scenarios, and to 
analyze the simulation’s results. The Vensim software, 
upon which T21 is built, offers many interesting features 
for accurately analyzing the model’s structure and 
behavior, for identifying the behavioral determinants of 
any variable, and for finding the leverage points of the 
socioeconomic-environmental system in the country. 
The modular architecture of the model, which consists 

of a standard core to which many additional modules 
can be linked, limits the time and the effort necessary to 
implement the model without reducing the possibilities 
of accurately representing the specific aspects of the 
socioeconomic-environmental system of each country. 
Moreover, this characteristic structure of T21 allows 
distributed modeling, making it possibile for groups of 
experts from different fields to work separately on the 
customization of each module, thereby helping to build 
confidence in the model’s results. 

Finally, the transparency of the T21, its simple modeling 
language, and the well-structured outputs it produces 
fosters participation and consensus building among local 
and international stakeholders by supplying a common 
framework and a solid base for discussion.

These and many other features of the Threshold 21 
make it probably the most powerful and user-friendly 
application for country policy analysis that can be found. 
It is certainly the model that has the most to contribute 
to develop the new methodology.

Box 3: Comparing the T21 Model

SOURCE: Pedercini (2002, 16).



SOURCE: Author’s synthesis based on Young (2003).

The second part of the assessment covers 27 Brazilian states 
and compares the relative importance of a wide range of 
economic, geographic, social, policy, and institutional factors 
for each state’s GDP per capita. An important result from this 
assessment is that pure geographic variables (e.g., climate, 
rainfall, area size, access to the sea, mineral endowment, 
and arable land) per se do not explain the differences in 
GDP per capita among different states. It is geography plus 
socioeconomic attributes such as concentrated development 
in an area of high population density that is found to have sig-

nificant correlation with GDP per capita. Another important 
conclusion is that neither the extension of the road network 
nor public spending in transportation is significantly related 
to GDP per capita. The policy implication is that instead of 
expanding the total area of economic activities through a 
continuous process of opening new agricultural frontier areas 
(especially in the Amazon), a more effective way to enhance 
development would be to invest more in the improvement 
of economic conditions and urban infrastructure of already 
occupied land. 

Box 4 continued
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Results of CADO in Papua Province, 
Indonesia: A Case Study
Papua is the largest Indonesian province by area, but it has the smallest population. 
Most of the people are poor despite Papua’s endowment of abundant minerals, oil 
and gas, forests, and biodiversity. More than 2 million people live in an area of 41.48 
million hectares, 80 percent of which (33.16 million hectares) is forested, according to 
1997 data (Forest Watch International [FWI] et al. 2002, 81). The average per capita 
income in 1999 was about Rp 7.43 million (about US$700).11 This figure, however, 
conceals the significant disparity among the districts. In 1999, the mining district 
of Mimika (population 43,150) had an average per capita income of about Rp 213 
million (about US$20,000), whereas the hilly, isolated, and populous agricultural 
district of Jayawijaya (population 445,550) had an average per capita income of only a 
little over Rp 1 million (about US$100).12  

Although the 2001 political and fiscal decentralization provided the local government 
with significantly increased decisionmaking power and financial resources to pursue 
a locally desired development strategy, major challenges remain.13 Development goals 
and indicators are not yet well established. Currently, the most important vehicles for 
achieving development are mega projects “largely conceived under the old model of 
massive exploitation” (MI 2003, 6). The local government and other stakeholders lack 
the capacity to identify innovative alternatives to large-scale infrastructure projects, 
which largely support extractive industries. Two particular investment schemes carried 
over from the previous regime are the Trans-Papua Highway and the Mamberamo 
Hydropower project. 

During 2002, at the request of the local government and other stakeholders, CCG 
engaged MI to use the T21 model to compare four development scenarios in Papua. 
Two of the scenarios are on the provincial government’s book: (1) the Trans-Papua 
Highway—an accelerated road construction to be funded by logging conces-
sions—plus a small investment in hydropower and power lines to be funded by the 
government, and (2) the Mamberamo Dam Development—a large investment in 
hydropower stations to be co-funded by foreign investors and the government—plus a 
huge increase in mining and industrial activities to be funded by foreign sources and 
a moderate increase in road construction to be funded by the government. Those two 
scenarios are not yet fully implemented because the amount of investment required is 
overwhelming. 

CCG and MI proposed two additional scenarios in the conceptualization of this 
modeling exercise: (1) business as usual—that is, continuation of current trends with 
a little road paving, a little hydropower development, and an increased amount of 
spending on education and health care—and (2) investment in two urban centers 
(Sorong and Jayapura municipalities), focusing on increased expenditure on educa-
tion and health care (including access to clean water), enhanced credits to local 
entrepreneurs, targeted investment in roads, and modest investment in hydropower 
production (MI 2003, 7–8). MI suggested adding the business-as-usual scenario 
in order to set the base line. CCG suggested the urban development scenario as a 
biodiversity-friendly option that was based on the information produced under CCG’s 
Rapid Assessment of Conservation and Economy (RACE) project.

During 2002, at the 
request of the local 

government and other 
stakeholders, CCG  

engaged MI to use the 
T21 model to compare 

four development  
scenarios in Papua. 
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Figure 3: Papua Gross Domestic Product, 1995–2020

SOURCE: MI (2003).

Variable 2000 Value
Business–as-

Usual Scenario
Mamberamo Dam 

Scenarioa

Trans-Papua 
Highway Scenario

Urban  
Development 

Scenariob

Papua GDP (1993 
Rp thousands)

8,478,406,656 19,076,284,416 23,067,561,984 19,621,081,088 20,315,394,048

Locally retained 
GDPc (1993 Rp 
thousands)

3,351,000 7,019,862,528 7,120,274,944 7,083,759,104 7,798,655,488

Government debt 
(1993 Rp thou-
sands)

0 0.001153275 11,005,784,064 2,933,256,192 0.00230812

Forestland (hect-
ares)

23,542,394 15,852,876 13,370,497 8,316,521.5 17,148,448

Pollution index 
(dimensionless)

1.07 1.67 2.01 1.73 1.75

Total employment 
(persons employed)

913,636.5625 1,064,596 1,212,098.375 1,099,491.875 1,309,907.75

Table 2: Papua Case Study: Major Indicator Values in 2020

A. Mamberano River Basin is located in the central northern part of Papua.

B. Development would take place in Solong and Jayapura. Solong is a city in the northwestern tip of Papua. Jayapura, the capital city of Papua, is in the northeastern corner of the province.

C. Papua GDP minus distributions to external entities.

Data were not a major problem in the application of this model 
in Papua.14 Aggregate socioeconomic and environmental data 
at the provincial level were generally available. Basic data on 
the highway and dam projects were also available. The input 
data on the business-as-usual and the urban-based development 
scenarios were based on assumptions, which could be readily 
altered by local stakeholders. Annex A provides the detailed 
data requirements for this application. The linkages and 
feedback relationships are based on the T21 general model with 
appropriate modifications for the situation in Papua. Several 
new sectors have been added to the general model, including 
dams, highways, small credit, workers migration, and voca-
tional training (Qu et al. 2003).

We have used a limited number of indicators to illustrate the 
comparison in Papua (see Table 2). The T21 model is capable 
of measuring a much larger variety of outcomes, including all 
the aggregate socioeconomic and environmental indicators used 
by the United Nations, European Union, and World Bank. In 
Papua, however, there has been no transparent and participa-
tory process yet for local stakeholders to determine their own 
development goals, targets, and indicators.15 In the absence 
of agreed indicators, the local income retention, forest cover, 
employment, debt, pollution, and net development expenditure 
savings were identified as critical for the welfare of the local 
people. 

The results (shown in Table 2 and Figures 3–7) support the 
case made in this report for targeting development toward the 
most promising areas rather than opening up wilderness areas. 
The model predicts significant variations in remaining forest 
cover, with about 17 million hectares remaining under the 

Figure 4: Locally Retained Gross Domestic Product, 1995–2020

SOURCE: MI (2003).
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urban development option and about 8 million hectares under 
the road development option. The much higher levels of forest 
retention are not predicted to come at the expense of local 
development. Indeed, locally retained GDP and local employ-
ment are higher for the more forest-friendly urban development 
option. Papua GDP under the urban development option is 
also comparable to Papua GDP under the business-as-usual and 
road development options. Only the Mamberamo Dam option 
has a significantly higher GDP, but that scenario generates a 
much larger foreign debt burden.

Figure 6: Forestland, 1995–2020

SOURCE: MI (2003).

Figure 5: Government Debt, 1995–2020

SOURCE: MI (2003).

Figure 7: Total Employment, 1995–2020

SOURCE: MI (2003).
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Barriers to Implementing CADO
Although it is ultimately up to the government and the citizens to make development 
choices, IFIs can play an important role in facilitating the understanding, improve-
ment, and application of various option assessment tools like CADO. The World 
Bank, for example, which lends billions of dollars each year to support development 
policies and projects, would benefit from applying the CADO approach. And because 
the Bank is perceived as the intellectual leader in development, its use of the approach 
would encourage others to do the same.16 

To be sure, the Bank has applied the T21 in Guyana, but the T21 is only one of the 
tools that can help implement the CADO approach; the T21 is not equal to CADO. 
In the case of Guyana, the Bank asked that the model be used to look at the poverty 
and economic growth implications of two proposed programs: (1) a major privatiza-
tion in the bauxite industry and (2) a major restructuring of the sugar industry. Those 
two programs are not alternatives for comparison. Their location implications (e.g., 
the location at which to develop the sugar industry plus the effect on existing land-use 
types) do not appear to have been addressed either. The CADO approach requires 
examination of alternatives across sectors and locations. If the reform of the bauxite 
and sugar industries involves significant short-term costs, but benefits would not ap-
pear for 5 to 10 years, the Bank should encourage consideration of other development 
programs that may provide lower short-term costs and quicker benefits.

For governments and IFIs to embrace CADO, however, they need to be sure that 
the additional benefits of assessing alternative scenarios outweigh the additional 
costs—something that is difficult to show at this time. On the benefit side, one could 
argue that CADO enables the selection of a better option. But whether the better 
option is eventually selected may be another matter. Even if the better option is 
chosen, one cannot demonstrate that it is indeed better than its alternatives until after 
it is fully implemented. For large-scale development programs, that implementation 
takes time. Existing cases in which a decision has been made on the basis of conscious 
location and sectoral choices are not helpful. One example of a success story is the 
Chinese government’s selection of Shenzhen (adjacent to Hong Kong) in the early 
1980s as the first special economic zone that focused on processing imported materials 
and trade. But because the initial decision was implicit and undocumented, we cannot 
compare how better (or worse) this decision might have been relative to any alternative 
locations (e.g., Shanghai) that might have been considered. 

The potential costs and risks of implementing CADO are significant. Additional 
resources would be necessary to train IFI staff members and their national coun-
terparts, to integrate different sectors’ lending programs, and to compare multiple 
scenarios. There are also intangible costs and risks associated with adopting a new 
approach (e.g., the erosion of confidence in existing standard approaches, the pressure 
of being held to more stringent performance evaluation criteria, and the difficulties 
of confronting member countries, which may have fixed ideas about what they want 
funded for political, security, and other less presentable motives).

For governments and 
IFIs to embrace CADO, 

however, they need to be 
sure that the additional 
benefits of assessing 
alternative scenarios 

outweigh the additional 
costs....
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A critical balancing force in this cost-benefit equation is the 
voice of the governments that fund the IFIs, which are in 
a position to set the parameters on which IFIs operate. For 
governments to promote or even accept CADO, they also 
need to be convinced of CADO’s higher benefits relative to 
its costs. But governments are not homogeneous, and their 
political and economic interests vary. Generally, CADO may 
be more readily acceptable to industrial countries, which have 

more established domestic constituencies that demand effec-
tive use of development aid. To most developing countries, 
however, CADO may simply be seen as yet another layer of 
conditionality or as excessive interference in their domestic 
resource allocation decisions. Such a perception of CADO 
may be the ultimate barrier to its implementation, because 
developing countries are the hosts to development policies and 
projects.
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Recommendations
To further demonstrate the value of the CADO approach and to remove barriers to 
implementing CADO within IFIs, CCG has identified eight steps, some of which 
may overlap but have a different focus:

1.  Document existing cases to demonstrate the utility of the CADO approach.

2.  Test CADO in more countries to provide additional evidence of the benefits 
and costs. 

3.  Improve methodologies for reducing the costs of the CADO application.

4.  Communicate and provide training on the CADO concept and case studies 
to interested governments, IFIs, developmental and environmental nongovern-
mental organizations (NGOs), and civil society groups.

5.  Involve mainstream economics and development research institutions and 
individuals in implementing, reviewing, and communicating (including 
conducting a training course on) CADO methodologies and results.

6.  Engage key stakeholders within IFIs.

7.  Publicize the CADO concept, case studies, and methodologies.

8.  Bring CADO into the international discourse on development effectiveness. 

Document Existing Cases
Researchers within IFIs, NGOs, and academic institutions should document existing 
cases that have explicitly or implicitly applied the CADO concept. Such cases may be 
found in decisions on the establishment of special economic zones or the location of 
capital cities. Choices of location or sector that have been determined to be decisive 
factors in the success and failure of those decisions will reveal the benefits of imple-
menting CADO. 

Test CADO
Governments should test the CADO approach with technical or financial support 
from research institutes, aid agencies, and NGOs. Such pilot work will demonstrate 
the benefits of CADO and will strengthen the constituency for CADO. 

Improve Methodologies
Researchers, including those in IFIs, should work to improve existing methodologies 
or should develop new ones to make the CADO application cheap, transparent, easy 
to use, and robust. This methodological work can be mainstreamed into the ongoing 
efforts to measure the effectiveness of development, its sustainability, its social and 
poverty effects, and its environmental effects.
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Communicate the CADO Concept and Case 
Studies
IFIs should facilitate communication of the CADO concept 
and case studies internally, with national governments, and 
with NGOs and civil society groups. IFIs should commission 
research papers, fund country case studies, support publica-
tions, sponsor workshops, and organize training activities. 
Those activities will help create a demand for the CADO 
approach and the capacity to implement the approach.

Involve Mainstream Economics and Develop-
ment Research Institutions and Individuals
Mainstream economics and development research institutions 
and individuals should take up the CADO concept. By getting 
involved in improving CADO methodologies and implement-
ing case studies, they will help improve the technical grounding 
of CADO. When those institutions and individuals present 
such an approach and the results of its application to IFIs and 
governments, they are likely to get a more serious hearing, 
given the credibility and the contacts they have.

Engage Key Stakeholders in IFIs
NGOs should engage key stakeholders in IFIs in dialogues on 
CADO and other sustainable development issues. They should 

meet with the key decisionmakers of those institutions regularly 
to discuss the CADO work and other related issues. They 
should also consult with relevant technical staff members at 
the World Bank, including selected country directors, selected 
researchers, and people working on impact assessment.

Publicize CADO Activities 
Researchers in NGOs and academic institutes should publish 
the work on CADO—including conceptual issues, case studies, 
and methodologies—in professional journals. Such publication 
will contribute to building a knowledge base and will facilitate 
the exchange of ideas, lessons, and methodological improve-
ment, thereby increasing the adoption of CADO. 

Bring the CADO Approach into the International 
Development Agenda
NGOs and research institutes should bring CADO into the 
current debates on development effectiveness. Those debates are 
taking place in the context of the MDGs, Millennium Challenge 
Accounts, PRSPs, PSIA, World Commission on Dams, and the 
World Bank’s Extractive Industries Review. The CADO concept 
and methodologies will provide something missing in the inter-
national debates: the location and sectoral choice of development 
programs. In return, the debates will help enhance the relevance 
of CADO to the current development policy agenda.
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Conclusions
To have better practical success in reducing poverty, development professionals must 
begin to apply a concept such as CADO. Greater poverty reduction is possible only 
if development funds are put to efficient and effective use. By not considering sector 
and location alternatives, decisionmakers are excluding development options that may 
be able to deliver greater benefits or the same benefits more quickly. Moreover, many 
development programs that fail to generate development benefits also destroy the 
environment because they ignore the geographical constraints on economic growth 
and poverty reduction. CADO expands the range of options, increasing the likelihood 
of finding a win–win solution in developmental and conservation terms. 

CADO also provides a transparent process in which major stakeholders can engage 
in informed discussions. Countries seek to develop wilderness areas for many 
reasons, some valid and others less so. Whatever the objectives or criteria being used 
to evaluate options, economists and governments should be explicit in determining 
the net economic costs of developing wilderness, especially in terms of the forgone 
development benefits that could have been realized in other more favorable locations. 
This comparison of locations must be at a meaningful geographical scale; otherwise, 
subsidies to extractive industries and transfers to a small subsection of the poor—at 
the expense of the poor in other locations—are being masked. 

That scenario—a lose–lose scenario—cannot be tolerated. Development funds are 
too scarce. Wilderness areas grow scarcer also. Funds not optimally spent may have 
marginal success in helping some of the poor. But the cost is too great for the people 
who remain in poverty because better alternative locations for development were never 
considered. And the cost is too great in terms of the wilderness area, which is a rapidly 
depleting asset that stakeholders should have an interest in seeing put to its best use.

CADO expands the range 
of options, increasing 

the likelihood of finding 
a win–win solution 

in developmental and 
conservation terms.
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Data Required for T21 
Papua AnalysisAPPENDIX 

After the CCG and MI agreed on the four development scenarios for the comparative 
assessment in August 2002, MI provided a list of data requirements (times series from 
1980 to the most recent) to assist data collection effects in Papua. The following list 
is adapted from the original. It is included here as requested by some reviewers of this 
paper.

I. Data Required for Baseline (Business-as-Usual) Scenario 
•  Past and planned road construction, including investment, road construction 

progress, and employment of skilled and nonskilled labor for construction and 
for maintenance

•  Past and expected logging situations, including both legal and illegal (For legal 
logging industry, provide investment, profit, taxes paid to government, employ-
ment of skilled and nonskilled labor, and rate of production.)

•  Past and expected mining situations, including investment, profit, taxes paid 
to government, employment of skilled and nonskilled labor, rate of production, 
and remaining minerals deposits

•  Past and expected hydropower situations, including investment, profit, taxes 
paid to government, employment of skilled and nonskilled labor, power genera-
tion, and annual silting rate

•  Past and expected plantation situations, including investment, profit, taxes 
paid to government, employment of skilled and nonskilled labor, and rate of 
production

•  Environmental consequences of roads, logging, mining, hydropower, and 
plantation, including deforestation, other damages to environment, emissions, 
and loss of habitat and species

•  Financial considerations (Who invests in the road, logging, mining, hydro-
power, and plantation? How much? And how is it paid back and by whom?)

•  Population split between Papuans and Javanese (or non-Papuans), and their 
respective skill levels (probably measured by literacy rate or by average number 
of years of schooling)

•  Government revenues, their sources, and their composition, such as from local 
taxes (personal and business), allocations from the central government, and 
nontax revenues (For allocations from the central government, please specify 
how the allocation is being determined—for example, how much is based on 
population size, how much is based on natural resources, etc.)

•  Government expenditures broken down to salaries, infrastructure, social 
services such as education and health care, security, etc.
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•  Government debt situation, including debt amount, in-
terest rate, debt payment, and planned future borrowing

II. Data Required for Policy Analysis on  
Mamberamo Mega Project Scenario

•  What is the cost to build the dams (US$6 billion)? 

•  What is the cost to (local) government to support the 
project, such as building local infrastructure?

•  Who invests in the dams? How much (government 
borrows externally, US$6 billion)? And how is it paid 
back and by whom? Interest rate?

•  What is the contribution to employment, skilled and 
nonskilled, local and nonlocal, during and after con-
struction of the dams?

•  How much power will be generated from the dams 
annually? Does the power generation fluctuate with the 
seasons? Price per kilowatt-hour?

•  What industries may be built to use the power? Profits, 
taxes, and employment of those industries? For employ-
ment, please specify skilled and nonskilled, local and 
nonlocal.

•  What other benefits (such as irrigation) does the dam 
generate, and who (foreign investors, government, local 
business, migrant workers, and local residents) gets how 
much?

•  What is the local versus foreign allocation of benefits?

Readers may also want to learn about the feasibility study done 
by BPPT (Indonesia’s Agency for Assessment and Application 
of Technology), as well as the mineral deposits found so far in 
Mamberamo.

Other Cost Data

Direct Costs

•  Cost to buy land 

•  Cost to relocate people (7,000 inhabitants?)

•  Number of years to complete the dams

•  Interest payments, if fund is borrowed

•  Cost to build infrastructure to support the project

•  Cost to build industrial plants

•  Maintenance cost per year after construction is  
completed

•  Annual rate of silting after construction is completed

Indirect Costs

•  Deforestation

•  Agriculture land loss

•  Habitat and species loss

•  Environmental problem caused by water diversion for 
irrigation

•  Other factors related to quality of life

•  Risk of earthquake and flooding

Other Benefit Data

•  Contribution to GDP with the industry complex

•  Capacity of water storage and power generation (12,000 
megawatts?)

•  Annual power generation

•  Contribution to irrigation and agriculture

•  Contribution to government revenue

•  Rural development in Mamberamo in agriculture, 
tourism, and services

III. Data Required for Policy Analysis on the 
Trans-Papua Road Scenario

•  Are there alternate routes for the road project, such as 
one closer to conservation areas and one farther away 
from them?

•  What is the cost to build the road (US$1.7 billion for 
11,280 kilometers) in each route?

•  What is the cost to the (local) government to support the 
project, such as building local infrastructure?

•  Who invests in the road construction, how much (a 
Korean company, US$1.7 billion), and how is it paid 
back and by whom (by trees within 5 kilometers from 
both sides of the road)?

•  How does the road provide high or low access to 
logging? What would happen to illegal logging in each 
route?

•  What is the contribution to employment, skilled and 
nonskilled, local and nonlocal, during and after con-
struction?

•  What other benefits does the road generate, and who 
(foreign investors, government, local business, migrant 
workers, and local residents) gets how much?
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Other Cost Data

Direct Costs

•  Cost to buy land 

•  Cost to relocate people

•  Number of years to complete the road

•  Maintenance cost per year after construction is completed

Indirect Costs

•  Damage to conservation areas and protected forests 
during and after construction, caused by opening land  
to development and human activities, legal and illegal

•  Average volume of wood per hectare of forest

•  Average price of wood per cubic meter

•  Agriculture land loss

•  Habitat loss (585,000 hectares?) and species loss

•  Emissions

•  Migration

•  Other factors related to quality of life

•  Expected expansion of truck fleet

Other Benefit Data

•  Contribution to GDP in general and to timber and 
mining specifically

•  Lower transportation costs

•  Contribution to government revenue during and after 
construction, such as taxes from vehicles and fuel

•  Rural development along roads in agriculture, tourism, 
and services

IV. Data Required for Policy Analysis on the 
Urban Development Scenario

•  What is the cost of infrastructure development (local 
transport, business development, water supply and treat-
ment, power supply, communication) per 1,000 residents 
in urban areas?

•  What is the cost of schooling and training per 1,000 
people per year in urban areas?

•  What industries and services are likely to be developed 
locally?

•  What is the investment in the industries and services 
using local labor and renewable resources for 1,000 
workers in urban areas? 

•  What are the benefits from these additional expenditures 
in terms of more output, more employment for Papuans, 
faster urban growth, more local government revenues, 
etc.?

•  What additional data are required, such as the following? 

—  Case studies in Papua (or Indonesia) about the effect 
of highway construction and dam construction on 
local economies

—  Expense in transportation, disaggregated by sector 
(agriculture, industry, mining, services)

—  Expense in transportation, disaggregated by type 
(road, boat, etc.)

—  The different kinds of pollution and the quantities 
of pollutants generated on the average by mining, 
industry, and agriculture in Indonesia per quantity 
produced

—  The average quantity of emissions produced by 
trucks: modern or old vehicles

—  Cost of transportation, by type

—  Expense in electrical energy by sector

—  Price per kilowatt for other energy sources (coal and   
others available)

—  Small credit access for small to medium local enter-
prises, funds available, and credit conditions (case 
studies on the effect of small credit on economic 
development in Indonesia)
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Endnotes
1    According to CI, biodiversity hotspots include 25 critical ecoregions that host 

more than 60 percent of terrestrial species diversity, but occupy only 1.4 
percent of Earth’s land surface. Wilderness areas refer to the three largest 
regions  of tropical forest—the Amazon, the New Guinea Island, and the 
Congo Basin—each of which has more than 75 percent of land intact thanks 
to small population pressure.

2    The HIPC Initiative is an agreement among official creditors to help the most 
heavily indebted countries to obtain debt relief. 

3    While the focus on developing coastal areas has received criticism from 
some quarters regarding distributional effects, there is little disagreement 
that the resulting economic development has been impressive when 
measured in the aggregate at the national level. 

4    This paragraph draws on Chemonics International Inc. (2001, parts III-1 
through IV-9). 

5    This paragraph draws on the Committee on Noneconomic and Economic 
Value of Biodiversity (1999, 104–5).

6    Such projects often threaten wilderness areas and may include roads, dams, 
and oil pipelines, plus projects in extractive industries, such as extensive 
agriculture, forestry, mining, and oil and gas projects. 

7    For example, the transmigration programs of Indonesia were clearly intended 
to have economic effects beyond their immediate area. Also, past road 
development into the Amazon was intended to open up new land for farming 
by poor, often landless people from the Brazilian northeast. 

8    That is, production as a function of (1) land, which includes resources and 
the environment; (2) labor, which includes health, population, and education; 
(3) capital; and (4) technology, which includes investment strategy.

9 For technical details of the T21 model, see Qu et al. (2003).

10  NGT has been defined as a “tool to bring a team in conflict to consensus 
on the relative importance of issues, problems, or solutions by completing 
individual importance ranking into a team’s final priorities” (iSix Sigma 
2002). A focus group is “a group of individuals selected and assembled 
by researchers to discuss and comment on, from personal experience, 
the topic that is the subject of the research” (Powell, Single, and Lloyd 

1996, 499, as cited by Gibbs 1997). A Delphi survey “is a structured group 
interaction process that is directed in ‘rounds’ of opinion collection and 
feedback. Opinion collection is achieved by conducting a series of surveys 
using questionnaires. The result of each survey will be presented to the 
group, and the questionnaire used in the next round is built upon the result 
of the previous round” (RMIT Business 2001). AHP “involves building a 
hierarchy (ranking) of decision elements and then making comparisons 
between each possible pair in each cluster (as a matrix). This gives a 
weighting for each element within a cluster (or level of the hierarchy) and 
also a consistency ratio (useful for checking the consistency of the data)” 
(NBII 2004). 

11  Central Bureau of Statistics (2000), as cited in Anggraeni (2001, 6). In current 
prices, the per capita income was US$700 at an exchange rate of US$1 = Rp 
10,000. But this figure could perhaps be more accurately called per capita 
net domestic product, because it is not adjusted for net income from abroad. 

12  These figures are in current prices and based on an exchange rate of US$1 = 
Rp 10,000 (Anggraeni 2001, 6).

13  Through the Special Autonomy provisions, the central government of 
Indonesia allows Papua province to make its own development policies and 
to keep most of the revenues from the exploitation of natural resources (oil 
and gas, minerals, and forests) in Papua.

14  Some of the input data were generated through the RACE project funded 
under the East Asia and Pacific Environmental Initiative managed by USAID 
during 2000–2002. The RACE project was a participatory effort to assess 
the basic socioeconomic conditions in Papua, key threats to conservation, 
and possible responses to the threats. For more information, see Sheng 
(2002). 

15  CCG and CI Indonesia have proposed to establish a Papua Forum for Devel-
opment and Conservation to initiate a process to define local development 
aspirations and priorities.

16  Most governments follow the standards and methodologies used by the 
World Bank. An example is the universal adoption of the Bank’s economic 
analysis of publicly funded projects.
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