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9
Capacity Analysis and 

Capacity Development

9.1 From Development Aid to Capacity

Capacity and capacity development have been topics of intense discussion in the 
international development community over the past 50 years. More recently, 
both concepts received renewed attention after the 2001 New Partnership for 
Africa’s Development initiative launched in Lusaka, Zambia, on the role of capac-
ity in sustainable development; the 2005 Paris Declaration on Aid Effectiveness; 
the 2008 Accra Agenda for Action; and the 2011 High Level Forum on Aid Effec-
tiveness in Busan, South Korea. All four meetings closely linked capacity develop-
ment and aid effectiveness and focused on defining the meaning of capacity at 
the country level. It has been determined that capacity development must also 
be looked at on smaller scales: individual, organizational, and the enabling envi-
ronment (OECD 2006).

Several definitions of what capacity is have been proposed in the develop-
ment literature. For instance, the World Health Organization (Milèn 2001) 
defines capacity as “the ability of individuals, organizations or systems to perform 
appropriate functions effectively, efficiently and sustainably.”

The Canadian International Development Agency sees capacity in its 
various expressions and at different scales ranging from the individual to social 
systems as

the abilities, skills, understandings, attitudes, values, relationships, behaviors, motivations, 
resources and conditions that enable individuals, organizations, networks/sectors and 
broader social systems to carry out functions and achieve their development objectives over 
time. (Bolger 2000)

The Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ 2007) looks at 
the link between capacity and sustainable development as “the ability of people, 
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292	 Engineering for Sustainable Human Development

organizations and societies to manage their own sustainable development 
processes.”

A common element that emerges in all three definitions is that capacity is 
synonymous with ability, i.e., ability of stakeholders to achieve certain develop-
ment goals and satisfy their needs. Further distinction can be made between the 
ability of a community to cope with various situations (inherent capacity) and 
that to adapt to new needs, challenges, changes, and opportunities (adaptive 
capacity). It is generally agreed that

•  Capacity is critical to the success of human development.
•  All communities have various forms of capacity that can and should be 

built upon.
•  Capacity is acquired and built over time.
•  Capacity is a strong attribute of resilient communities. 
•  Capacity can be assessed (qualitatively or quantitatively) using perfor-

mance indicators where the performance can take multiple forms, such 
as “decision making, leadership, service delivery, financial management, 
ability to learn and adapt, pride and innovation, organizational integrity 
and many others” (Morgan 1998).

The other related concept that has received much interest in the field of 
human development is how to acquire capacity through capacity development. 
Since the 1990s, development agencies have emphasized that their main focus is 
no longer on development aid, technical assistance, or technical cooperation, but 
rather on community capacity building and capacity development. That evolu-
tion is best illustrated in Table 2-4, which shows the evolution of the UNDP 
approach to capacity development (UNDP 2009). In that approach, the focus of 
capacity development is described as “empowering and strengthening endoge-
nous capabilities” through transformation rather than “lending and granting 
money to developing countries.” Since the 1990s, a lot of discussion has taken 
place in development agencies on how to conduct capacity development so that 
it results in a “sustainable and authentic” process of change and transformation 
leading to increased individual, community, organizational, and societal capa-
bilities that last. In this chapter, capacity building and capacity development are 
used together. This is not always the case in the literature, however. For instance, 
the UNDP makes a clear distinction between capacity building and development 
(UNDP 2008). This chapter looks at both in an interchangeable way.

Capacity building and capacity development can mean different things to 
different people and development agencies. There are still discussions about how 
to define capacity development, what modes of delivery exist, and how to dem-
onstrate and verify the results of capacity development. Of all the definitions 
proposed in the literature, four of them have been retained. The first definition 
is one proposed by the World Federation of Engineering Organizations, where 
capacity building is referred to as
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the building of human, institutional and infrastructure capacity to help societies develop 
secure, stable and sustainable economies, governments, and other institutions through 
mentoring, training, education, physical projects, the infusion of financial and other 
resources, and most importantly, the motivation and inspiration of people to improve their 
lives. (WFEO 2010)

The UNDP (2009) defines capacity development as follows: “a process 
through which individuals, organizations and societies obtain, strengthen, and 
maintain the capabilities to set and achieve their own development objectives 
over time.”

Another definition, used by the Canadian International Development 
Agency (CIDA), sees capacity development as “the approaches, strategies and 
methodologies used by developing countries, and/or external stakeholders, to 
improve performance at the individual, organizational, network/sector or  
boarder system level” (Bolger 2000).

Finally, a definition proposed by GTZ (2007) directly links capacity devel-
opment to sustainable development as “a holistic process through which people, 
organizations, and societies mobilize, maintain, adapt and expand their ability 
to manage their own sustainable development.”

Even though development agencies have somewhat different definitions of 
capacity building and capacity development, they seem to agree on key underly-
ing principles, which when combined define a process that

•  Does not happen by itself and is not random;
•  Builds on local ownership, self-reliance, and existing local capacities;
•  Promotes genuine partnership and broad-based participation;
•  Accounts for the context in which it takes place;
•  Understands capacity within a system and strategic management 

context;
•  Allows for ongoing learning and adaptation and integration of complex 

issues;
•  Ensures long-term commitments and partnership and is built to last;
•  Creates a potential to act over time; and
•  Is scale (physical and temporal) dependent, meaning that what works at 

one scale does not necessarily work at another scale.
These definitions and principles indicate that there cannot be a single 

approach to capacity building or capacity development that would work at all 
the scales of interest: individuals, communities, organizations, and society. 
Because the focus of this book is about small-scale community development 
projects, the rest of this chapter focuses on capacity development at the scale of 
developing communities and their components, i.e., households and individuals. 
Within that context, it is fair to say that given the range of issues that developing 
communities face (see Chapter 2), capacity development is likely to take a 
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considerable amount of time (measured in years) and require creative design and 
planning tools to produce tangible results. Furthermore, within that context, 
capacity development is likely to start from a low-capacity and high-vulnerability 
baseline.

Acquiring (building) capacity within the context of small-scale projects  
can be seen as a participatory locally generated process at the end of which  
communities are expected to possess the necessary resources and knowledge  
to (1) address their own problems, (2) be self-motivated and self-sustaining,  
(3) cope and adapt to various forms of stressors and shocks, (4) satisfy their own 
basic needs, and (5) demonstrate livelihood security. In other words, capacity 
development is seen as a strategic means to an end that is about sustainable 
communities. In that process, capacity builds on what exists, however small that 
may be. From that baseline, it can be created, strengthened, and adapted to new 
challenges faced by the community.

Even though the emphasis is at the community level, it is important to 
remember that capacity development is multidimensional because there are 
many forms of capacity that can be addressed in a community, such as financial, 
technical, social, intellectual, leadership, environmental, and institutional. Often, 
these categories of capacity are themselves linked to each other because of the 
systemic nature and complexity of communities, as discussed in Chapter 6. 
Capacity development at the community level is likely to depend on what takes 
place at other scales within the community, across communities, and at the 
regional or national level. As a result, capacity development needs to be consid-
ered “from a systems perspective, with an appreciation of the dynamics and 
inter-relationships among various issues and actors in different dimensions” 
(Bolger 2000).

Capacity has been mentioned many times throughout this book. It was first 
encountered in Chapter 1 in the overall definition of risk because a community 
is at less risk when its capacity is higher. It was also described as an essential 
attribute of sustainable communities in Chapter 2. Capacity was also discussed 
in Chapter 5 in relation to the appraisal phase of the ADIME-E framework where 
capacity appraisal was presented as a methodology to define what the community 
baseline is in terms of assets, needs, knowledge, skills, resources, structures, and 
strengths. From the results of the community appraisal, the participatory action 
research team can determine whether or not capacity building can happen and 
what may be preventing it. In Chapter 11, capacity is described as an acquired 
attribute necessary for a community to (1) cope with or adapt to unusual condi-
tions and transient dysfunctions associated with hazard events and (2) return to 
a functional balance and new normal. This process is discussed within the context 
of community resilience.

In this chapter, capacity analysis is presented as a tool to further understand 
the dynamic that exists between the current capacity of a community (its enabling 
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environment) and its ability to support the comprehensive work plan outlined 
in Chapter 8. The proposed solutions outlined in that plan must match the 
current level of community development. More specifically, a need exists to assess 
whether the community has the strength, knowledge, resources, and capability 
to (1) accept the proposed solutions and recommendations outlined in the 
focused strategy and planning stages of the project, (2) implement those solu-
tions, and (3) carry out the corresponding action plan in a sustainable way with 
long-term benefits. An outcome of that analysis is the identification of local 
weaknesses and/or potential challenges that could prevent the total or partial 
implementation of the recommended solutions. Finally, this step is followed by 
the formulation of a capacity development program to overcome the limitations 
that are part of the constraining environment.

Of particular interest in capacity building is how the community progresses 
in its development. As the community livelihood improves through capacity 
building or development, more sophisticated solutions can be implemented. 
Therefore, questions arise about (1) what level of capacity development the com-
munity aspires to (against its existing capacity), (2) over what time frame, and 
(3) how it addresses existing gaps between current and desired capacities. Answers 
to those three questions help identify, rank, plan, prioritize, and implement com-
munity development interventions in capacity building over time. These answers 
also help in selecting the most appropriate technologies for the community 
(Chapter 13).

In summary, capacity analysis helps in refining and improving the  
solutions and project action plan discussed in Chapter 8. At the same time, capac-
ity analysis may also reveal missing information and issues that were ignored or 
overlooked in the community appraisal phase, and additional community 
appraisal may be needed. At the end of the process, a stronger understanding of 
the community emerges about what it can do, what it cannot do, and how it 
needs to be strengthened. In general, the results of capacity analysis can be 
expressed in quantitative (capacity factors) or qualitative terms (high, medium, 
or low).

This chapter looks at two steps involved in capacity building and develop-
ment within the context of small community projects: (1) assessment of capacity 
assets and needs and (2) formulation of a capacity development response. Both 
steps are part of a larger iterative cyclical process for capacity development 
(Figure 9-1) proposed by the UNDP (2009), which can be used at various scales 
from large-sector country development programs to local projects. This chapter 
emphasizes a methodology originally proposed by researchers at the University 
of Virginia (Ahmad 2004; Bouabib 2004; Louis and Bouabib 2004) to assess the 
capacity of developing communities to carry out the delivery of local community 
municipal sanitation services (MSS) projects. As demonstrated in this chapter, 
the methodology is generic enough to be used to address other types of 
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community services. Two additional capacity analysis frameworks proposed by 
the World Federation of Engineering Organizations (WFEO) and the UNDP are 
briefly addressed as well.

9.2 Capacity Assessment

The ability of a community to identify, evaluate, and address its own problems 
and needs; develop solutions; and implement an action plan in partnership with 
outsiders depends largely on its enabling environment. That environment can be 
seen as the foundation or baseline on which capacity is built over time. Clear 
indicators for measuring progress from the baseline along with targets and 
benchmarks need to be in place and integrated into the project logic discussed 
in Chapter 8.

As discussed in Chapter 5, the enabling environment is mapped in the 
community appraisal phase of the ADIME-E framework. The main goal of that 
appraisal is to learn as much as possible about the community through the col-
lection of data, the transformation of data into useful information, and the 
analysis of that information. It provides a context of the community’s enabling 

Figure 9-1. Five	Steps	in	the	Capacity	Development	Cycle

Source:  UNDP  (2009),  reproduced  with  permission.  ©  2009  United  Nations  Development 
Programme. All rights reserved.
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environment in terms of culture, leadership, level of development, and human 
condition. Finally, it gives some indication about the level of capacity the com-
munity is interested in achieving.

In general, the resources, knowledge, skills, assets, and strengths that con-
tribute to the enabling environment of a community can be broken down into 
different but equally important categories of capacity. As remarked by Lavergne 
and Saxby (2001), these categories consist of tangible components (e.g., infra-
structure, education, natural resources, health, and institutions) and less tangible 
ones (e.g., skills, social fabric, values and motivations, habits, attitudes, traditions, 
and culture). They may also include core capabilities, which “refer to the creativ-
ity, [leadership], resourcefulness and capacity to learn and adapt of individuals 
and social entities.”

It is noteworthy that no universally accepted terminology exists among 
development agencies to categorize the different forms and expressions of  
community capacity. For instance, the Tearfund (2011) suggests identifying  
five forms of capacity: individual, social, natural, physical, and economic. In  
this chapter, we use seven groups of capacity, following a terminology proposed 
by Louis and Bouabib (2004): institutional, human resources, technical, eco-
nomic and financial, energy, environmental, and social and cultural. An eighth 
group of capacity called service capacity is used to measure the level of a given 
service (e.g., energy; water, sanitation, and hygiene (WASH); and shelter) com-
pared with accepted international standards. In general, the capacity components 
selected in the capacity analysis must be appropriate to the type of project being 
addressed.

UVC Framework

Professor Garrick Louis and coworkers at the University of Virginia, Charlot-
tesville (Ahmad 2004; Bouabib 2004; Louis and Bouabib 2004) developed a 
detailed methodology to determine the capacity of a developing community to 
conduct municipal sanitation services (MSS) projects. As remarked by Bouabib 
(2004), these services may include

•  Drinking water supply (DWS), which includes “the construction, opera-
tion and maintenance of public water systems, including production, 
acquisition and distribution of water to the general public for residen-
tial, commercial and industrial use”;

•  Wastewater and sewage services (WSS), which is defined as “the provi-
sion, operation and maintenance of sanitary and storm sewer systems, 
sewage disposal and treatment facilities”; and

•  Management of solid waste (MSW), which is “defined as the collection, 
removal and disposal of garbage, refuse, hazardous, and other solid 
wastes.”
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In general, these three types of services need to be considered together at 
the community level. As outlined many times in the development literature and 
further discussed in Chapter 15, the quality and quantity of these services deter-
mine to a great extent public health and economic development in any society 
(SIWI 2013). The approach, referred to as UVC here, can be generalized to other 
types of projects and services besides MSS, such as education, health, energy, or 
food, as discussed by Faeh et al. (2004).

The UVC approach focuses on one group of services at a time: DWS, WSS, 
or MSW. For each group, eight categories of community capacity are considered, 
as shown in Figure 9-2, which is a more detailed version of Figure 5-5. These 
categories were selected because they are likely to have an influence on the type 
of services (e.g., MSS) being investigated. In Figure 9-2, the categories of capacity 
can be estimated qualitatively (high, medium, or low), or quantitatively. Further-
more, capacity cannot fall below minimum human standards, such as the Sphere 
standards (Sphere Project 2011).

Figure 9-2. Categories	of	Capacity	for	a	Community	to	Conduct	
Service	Projects

Source:  Adapted from Louis and Bouabib (2004), with permission from University of Virginia.
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In each category of capacity, several requirements are listed that contribute 
to that category. The categories of capacity are described below.

•  Service capacity measures, for a given type of service, the gap between 
the actual levels of service provided in the community and published 
standards that guarantee an “acceptable level of health concern for  
the community.” Bouabib (2004) gives the example of water service 
where the water supply of the community would be compared with a  
50 L/person/day standard, guaranteeing that “basic personal and food 
hygiene are assured as well as laundry and bathing … and a low level  
of health concern.” Water would be available within 100 meters of con-
sumers. Similar standards exist for wastewater and sewage and solid 
waste. According to Bouabib (2004), wastewater treatment systems  
must be able to accommodate 80–90% of water supplied (e.g., 32–45 L/
person/day). For solid waste, a capacity to process 0.5–1.5 kg/person/
day is suggested. This level is discussed further in Chapter 15.

•  Institutional capacity defines the components of the institutional frame-
work that need to be in place to provide the services. The requirements 
include a body of legislation; associated regulations, regulatory stan-
dards, and codes; administrative authority; administrative process; and 
stable and good governance.

•  Human resources capacity relates to the labor that is available to provide 
the services and its level of training. The requirements include profes-
sional, skilled labor, unskilled labor, and level of illiteracy.

•  Technical resources capacity relates to the logistics and tactics necessary 
to address the components of technology that enters into the implemen-
tation of the solutions. The requirements include operations, mainte-
nance, upgrading or adaptation, and supply chain (spare parts).

•  Economic and financial capacity represents the financing of the services, 
the availability of loans, and the financial assets in the community. More 
specifically the requirements include percentage of the private sector 
providing services and the existence of bonds, user fees, budget, asset 
values, and debt.

•  Energy capacity deals with the available energy, its availability, its costs, 
and reliability necessary to provide the services. The requirements 
include primary source, backup sources, percentage of budget associated 
with energy, and rate of outage.

•  Environmental capacity looks at the availability of natural resources 
(e.g., water and forest) needed to implement the solutions, the carrying 
capacity of the environment, the level of stress it can sustain, and making 
sure that the services do not substantially affect or deplete natural 
resources.
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•  Social and cultural capacity deals with the community structure and 
components, its social networks and cohesion, its capacity of organiza-
tion, the households and their interactions, and gender and equity 
issues.

Once the capacity categories have been identified, a capacity factor (CF) is 
calculated for each capacity category as the weighted sum of its requirements. 
Using the example proposed by Louis and Bouabib (2004), let’s consider the 
DWS technical capacity. As shown in Table 9-1, it consists of four requirements: 
operations; maintenance (preventive, corrective, and crisis); adaptation (to con-
straints); and supply chain (spare parts). Each requirement is rated on a scale 
ranging between 0 and 100, broken down into five rating groups with 20 units 
each. Descriptors of each rating group for the four requirements are listed in 
Table 9-1.

The capacity factor CF4 (4 is the fourth category of capacity in Figure 9-2) 
is determined as the weighted average of four requirement ratings C4j, as 
follows:

CF4 4 1 4= =ΣC w jj j ( , )

where wj is a weighting factor associated with requirement rating C4j. Table 9-2 
shows an example of technical capacity calculation for the Guatemala project 
discussed in Chapter 5.

In general, each one of the eight capacity factors CFi (i = 1–8) shown in 
Figure 9-2 can be determined as follows:

CF andi ij j iC w i j n= = − =Σ ( , )1 8 1

where ni is the number of requirements in each capacity factor CFi. Once calcu-
lated, the capacity factors can be plotted in the form of a radial vector diagram, 
such as the one shown in Figure 5-6. This diagram provides a visual quantitative 
map of the community capacity baseline for the selected service: DWS, WSS, or 
MSW. It also helps identify the strong and weak components of community 
capacity for a given service, where interventions are needed, and where such 
interventions are most likely to have a positive effect on capacity building. In 
Figure 5-6, for instance, technical capacity and financial/economic capacity are 
both low. Capacity factors and detailed requirements for DWS, WSS, and MSW 
can be found in Bouabib (2004).

According to the UVC framework, in the inventory of capacity categories 
for a given type of service, the one with the lowest capacity factor determines the 
so-called technology management level (TML) of the community, i.e., the stage 
(or level) of community development (or readiness) for that service. This con-
servative approach uses a weakest link criterion (or a pessimistic rule criterion). 
Other criteria could be used to determine the TML, as suggested by Bouabib 
(2004).
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In the UVC framework, communities are divided into five level-of- 
development groups based on the value of the TML, as shown in Table 9-3. As 
an example, the capacity diagram of Figure 5-6 shows that technical capacity has 
the lowest capacity factor of 37 (TML = 37; actual value is 37.5, as shown in Table 
9-2). In Table 9-3, the community development level is equal to 2. Another 
example of capacity analysis by Ahmad (2004) is shown in Table 9-4 and is 
associated with a village in the Philippines where the minimum capacity factors 
are related to environmental and sociocultural factors. For that case study, a 
minimum value of 10 related to the environmental and sociocultural capacity 
(TML = 10) brings the community level of development down to 1, according 
to Table 9-3.

As we will see below, the TML is an outcome indicator that limits, for a 
given type of service, the range of technical solutions that could be used to 
provide that service. If the technology is not appropriate for the community, i.e., 
it does not match the ability of the community to use the technology, either the 
technology is inappropriate or the community’s ability in its level of development 
has to be changed. As capacity development takes place over time, the TML and 
the range of appropriate solutions are expected to increase.

Other categories of capacity and requirement types besides those shown in 
Figure 9-2 can be introduced into the UVC model. Furthermore, not all capacity 
types and associated requirements are equally important on a given project and 
need to be included in the capacity assessment. The need depends greatly on the 
type of project and its scale and the community context. Finally, the capacity 
factors do not always have to be expressed in a quantitative manner if it is not 
possible to quantify the various requirements, which is often the case. Qualitative 
measures of capacity such as low, medium, and high would also be appropriate, 
as long as descriptors support the ranking.

Table 9-3. Community	Development	Levels

Minimum Capacity 
Factor Score Level Explanation

1–20 1 No	local	capacity	to	manage	the	service

21–40 2 Capacity	to	manage	systems	for	small	collections	of	
residential	units

41–60 3 Capacity	to	manage	community-based	systems	

61–80 4 Capacity	to	serve	multiple	communities	from	a	
centralized	system

81–100 5 Capacity	to	manage	a	centralized	system,	along	with	
individual	service	to	more	remote	units

Source:  Adapted from Louis and Bouabib (2004), with permission from University of Virginia.

 Engineering for Sustainable Human Development 

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

B
er

na
rd

 A
m

ad
ei

 o
n 

08
/1

5/
14

. C
op

yr
ig

ht
 A

SC
E

. F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d.



304	 Engineering for Sustainable Human Development

Table 9-4. Capacity	Analysis	(Capacity	Scores,	CS)	for	a	Village	in	the	
Philippines

Community Assessment (Sample), Bacoor, Philippines

Capacity Factor Score 

Level 1 Level 2 Level 3 Level 4 Level 5 Capacity 
Score0–20 21–40 41–60 61–80 81–100

Institutional	 Body	of	
legislation

70 70.0

Assoc	regulated 41 41.0

Admin	agencies	 20 20.0

Admin	
processes

20 20.0

Governance 20 20.0

Institutional CS 34.2

Human	
Resource

Professionals	 21 21.0

Skilled	labor	 21 21.0

Unskilled	labor 100 100.0

Illiterate 100 100.0

Human Resource CS 60.5

Technical Operations 25 25.0

Maintenance 5 5.0

Adaptation	and	
modification

21 21.0

Supply	chain—
related	
services

21 21.0

Technical CS 18.0

Economic Private	sector	% 40 40.0

Bonds 0 0.0

User	fees 21 21.0

Budget 41 41.0

Asset	values 41 41.0

Debt 20 20.0

Economic CS 27.2

Energy Primary	source 61	 61.0

Backup 20 20.0

%	of	budget 61	 61.0

Outage	rate 20 20.0

Energy CS 40.5
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WFEO Framework

The World Federation of Engineering Organizations (WFEO 2010) introduced 
six essential so-called pillars of capacity, which according to them “must always 
be in place if a nation is to have sufficient and stable technical and decision 
making capacity to meet the prerequisites of sustainability.” Unlike the UVC 
approach, which focuses on the community at the project level, the WFEO 
approach focuses on what it would take for a country to have a healthy engineer-
ing infrastructure development and operation. This approach is particularly 
important to developing countries that need to create standards and best prac-
tices in their path to development. More often than not, such standards do not 
exist or are rarely enforced. The six pillars of engineering capacity are the 
following:

•  Individual capacity, expressed in terms of technical training, informa-
tion, and connectivity to the outside world;

•  Institutional capacity, in terms of professional organizations, statutory 
boards, councils, foundations, and research and development;

•  Technical capacity, in terms of standards, codes of practice, codes of 
ethics, technical literature, software, and hardware;

•  Decision-making capacity that allows decisions to be made at different 
levels from individuals to governments;

Community Assessment (Sample), Bacoor, Philippines

Capacity Factor Score 

Level 1 Level 2 Level 3 Level 4 Level 5 Capacity 
Score0–20 21–40 41–60 61–80 81–100

Environmental Quality	&	
sensitivity

10 10.0

Quantity 10 10.0

Environmental CS 10.0

Social	&	
Cultural

Communities 10 10.0

Stability 10 10.0

Equity 10 10.0

Castes 10 10.0

Social	&	Cultural	CS 10.0

Service Gap 21 21.0

Service CS 21.0

Source:  Ahmad (2004), with permission from University of Virginia.

Table 9-4. Capacity	Analysis	(Capacity	Scores,	CS)	for	a	Village	in	the	
Philippines	(Continued)
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•  Business capacity where businesses are in place to support and contrib-
ute to infrastructure development, including retail and wholesale; and

•  Resource and supply capacities in terms of access to equipment, materi-
als, resources, raw and manufactured material, and in terms of quality 
and quantity.

No ratings and indicators specific to each form of capacity have been pro-
posed by the WFEO to assess and rate qualitatively or quantitatively each capacity 
type listed above.

The UNDP Capacity Assessment Framework

The UNDP (2005, 2007, 2008) uses a different approach to capacity assessment 
that is more appropriate at the country level (programmatic and planning) 
rather than at the project level. A special effort has been made to show how the 
framework coincides with others proposed in the development literature (UNDP 
2008). The more global perspective of the UNDP capacity assessment framework 
complements the UVC approach, which is more project specific.

Using the enabling environment as a point of entry, and once local owner-
ship of the capacity development outcome has been established, capacity is 
assessed along two dimensions. In the first one, instead of considering specific 
capacities, the UNDP approach looks at existing core issues representing “areas 
where capacity change happens most frequently within and across a variety of 
sectors and themes” at the country level. These issues include (1) institutional 
arrangements, (2) leadership, (3) knowledge, and (4) accountability. The second 
dimension in the UNDP approach is to assess the functional capacities that are 
necessary “for creating and managing policies, legislations, strategies and pro-
grammes.” They include stakeholders’ engagement; situation assessment and 
vision and mandate definition; formulation of policies and strategies; budgeting, 
management, and implementation; and evaluation.

9.3 Capacity Development Response

According to UNDP (2009), effective capacity development response starts with 
addressing three basic questions: “(i) to what end do we need to develop the 
capacity, what will be the purpose; (ii) whose capacities need to be developed, 
which group or individual needs to be empowered; and (iii) what kinds of 
capacities need to be developed to achieve the broader development objectives.” 
Such questions are appropriate at all scales, ranging from the country to the 
project levels. In the ADIME-E framework, the action plan discussed in Chapter 
8, including the logframe analysis, should provide answers to those three ques-
tions. As discussed in the following, further analysis may need to be carried out 
to refine these answers.
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Figure 9-3. Combining	Community	Capacity	Assessment	and	
Technology	Assessment

Source:  Adapted from Ahmad (2004), with permission from University of Virginia.
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Two steps in the capacity development response are outlined. The first step 
considers whether the proposed action plan outlined in Chapter 8 matches the 
current stage of community development and the solutions match the enabling 
environment. The second step explores strategies about what needs to be imple-
mented to improve the enabling environment over time, and correspondingly 
what new solutions are more appropriate in that new environment. The UVC 
framework is used to illustrate these two steps, using MSS projects as an example.

Matching the Solutions with the Level  
of Community Development

Using the UVC framework again, once the stage of community development, 
measured by the TML, has been determined for a given service, the next step  
is to check whether the proposed solutions in the action plan discussed in 
Chapter 8 match the level of community development. For a given type of 
service, DWS, WSS, or MSW (or any other type of service) a technology require-
ment level (TRL) is determined. It is an indicator that essentially tells decision 
makers, out of all the technical solutions available to address a given service, 
which are likely to fit better with the current stage of community development. 
Those solutions serve as a starting point in the overall capacity development 
response. This approach is summarized in Figure 9-3 and explained in detail in 
the following.
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Figure 9-3 shows two converging tracks. The left-hand track is used to 
determine the enabling environment and results in the TML, as discussed. The 
right-hand track, which is discussed here, starts with a review of technologies 
that are available for the service being addressed. A six-step process (Figure 9-4) 
results in classifying the service options and determining a TRL value. The entire 
approach is described in more detail in Ahmad (2004).

Step 1: List the Technologies
The first step is to list all of the technologies for the service of interest. In his 
thesis, Ahmad (2004) gives an inventory of some technologies that should be 
considered with DWS, WSS, and MSW services. Each technology is described in 
terms of various characteristics. Examples include components, blueprints, cost, 
operation and maintenance, energy requirements, technical knowledge require-
ments, institutional and societal requirements, and environmental consider-
ations. Other characteristics may need to be added, such as performance under 
different past conditions or advantages and disadvantages.

As discussed in Chapter 15, the WASH literature contains many examples 
of technical solutions that can be used at the small-project scale. The reader may 
want to consult a series of booklets on innovative low-cost WASH technical solu-
tions produced by the Netherlands Water Partnership entitled Smart Water 
Solutions (NWP 2006b); Smart Sanitation Solutions (NWP 2006a); and Smart 

Figure 9-4. Six	Steps	in	Technology	Assessment

Source:  Adapted from Ahmad (2004), with permission from University of Virginia.
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Hygiene Solutions (NWP 2010). Other references include Pickford (2001), Jordan 
(2006); Laugesen and Fryd (2009); and Mihelcic et al. (2009).

Step 2: Define Unit Operations
Technologies are simply tools involved in the process of providing a service. They 
are important components of the unit operations (or processes) that contribute 
to the provision of that service:

•  In DWS, bringing water to the customer consists of five unit operations: 
source, procurement, storage, treatment, and distribution.

•  In WSS, there are four unit operations: collection, transfer, treatment, 
and disposal.

•  In MSW, there are four unit operations: storage, transfer, disposal, and 
recovery. As remarked by Ahmad (2004), there may be several disposal 
and recovery phases.

The term “unit operation” is used to regroup technologies toward the provision 
of service. Tables 9-5a, 9-5b, and 9-5c show three lines of operations for DWS, 
WSS, and MSW, respectively.

Step 3: Create Service Options
For any given suite of unit operations in a service, various service options can 
be created. A service option is defined as “a series of technologies that when used 
together, lead to the provision of a municipal sanitation service” (Ahmad 2004). 
Looking at Tables 9.5a–c, the number of service options can be quite large if all 
technology combinations are possible. They include 4,200 DWS service options, 
1,296 WSS service options, and 525 MSW options. Not all options are possible, 
and the next step is to reduce them to a manageable number.

Step 4: Calculate Technology Score
The various technologies used in the unit operations are rated based on four 
criteria (Table 9-6): cost, energy required, technical, and institutional factors 
(Ahmad 2004).

•  Cost refers to the initial cost and annual operation and maintenance 
costs.

•  Energy required relates to the energy requirement of the technology.
•  Technical is about the technical knowledge required to install, operate, 

and maintain the technology.
•  Institutional factors relate to the organizational structure that needs to 

be in place at the community level for the technology to succeed.
Based on the rating (low, medium, high) for each criterion, a certain 

number of points are assigned to each technology: 1 point for low, 5 points for 
medium, and 10 points for high. Finally, for each technology, a normalized  
score (score/[4 × 10]) is determined, as shown in Table 9-7 for the DWS 
technologies.

 Engineering for Sustainable Human Development 

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

B
er

na
rd

 A
m

ad
ei

 o
n 

08
/1

5/
14

. C
op

yr
ig

ht
 A

SC
E

. F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d.



310	 Engineering for Sustainable Human Development
Ta

b
le

 9
-5

. 
U

n
it

	O
p

er
at

io
n

s	
fo

r	
(a

)	D
W

S,
	(b

)	W
SS

,	a
n

d
	(c

)	M
SW

So
u

rc
e

P
ro

cu
re

m
en

t
St

o
ra

g
e

Tr
ea

tm
en

t
D

is
tr

ib
u

ti
o

n

Ro
o

ft
o

p
	w

at
er

	h
ar

ve
st

in
g

G
ro

u
n

d
	le

ve
l	c

at
ch

m
en

t
Su

b
su

rf
ac

e	
d

am
Su

rf
ac

e	
w

at
er

	a
b

st
ra

ct
io

n
Sp

ri
n

g
	w

at
er

	c
ap

ta
ti

o
n

H
an

d
	d

u
g

	w
el

l
D

ri
lle

d
	w

el
l

B
u

ck
et

H
an

d
p

u
m

p
H

an
d

p
u

m
p

—
D

ee
p

	w
el

l
Ro

p
e	

an
d

	b
u

ck
et

	w
/

w
in

d
la

ss
M

o
to

ri
ze

d
	p

u
m

p
St

an
d

p
u

m
p

N
o

n
e

B
ar

re
l

Ta
n

k
Re

se
rv

o
ir

C
is

te
rn

N
o

n
e

C
h

lo
ri

n
at

io
n

Sl
o

w
	s

an
d

	fi
lt

er
B

o
ili

n
g

U
lt

ra
vi

o
le

t	
lig

h
t

N
o

n
e

H
o

u
se

h
o

ld
	w

at
er

	
co

n
n

ec
ti

o
n

s
Pi

p
ed

	w
at

er
	(g

ra
vi

ty
)

Pi
p

ed
	w

at
er

	
(p

u
m

p
ed

)

(a
)

C
o

lle
ct

io
n

Tr
an

sf
er

Tr
ea

tm
en

t
D

is
p

o
sa

l

N
o

n
e

B
u

ck
et

V
au

lt
/C

ar
ta

g
e

Se
p

ti
c/

Ta
n

k

N
o

n
e

Sm
al

l	b
o

re
/s

et
tl

ed
	

se
w

er
ag

e
C

o
n

ve
n

ti
o

n
al

	s
ew

er
ag

e
D

ra
in

ag
e	

fie
ld

N
o

n
e

C
o

n
st

ru
ct

ed
	w

et
la

n
d

s
So

il	
aq

u
ife

r	
tr

ea
tm

en
t

O
xi

d
at

io
n

	d
it

ch
Ro

ta
ti

n
g

	b
io

lo
g

ic
al

	c
o

n
tr

ac
to

r
Tr

ic
kl

in
g

	fi
lt

er
s

U
p

flo
w

	a
n

ae
ro

b
ic

	s
lu

d
g

e	
b

la
n

ke
t

A
ct

iv
at

ed
	s

lu
d

g
e	

p
ro

ce
ss

St
ab

ili
za

ti
o

n
	p

o
n

d
s

B
u

ri
al

C
o

m
p

o
st

in
g

Pi
t	

p
ri

vy
V

en
ti

la
te

d
	im

p
ro

ve
d

	p
it

	la
tr

in
e

D
o

u
b

le
	v

au
lt

	c
o

m
p

o
st

	la
tr

in
e

A
q

u
a	

p
ri

vy
Po

u
r	

flu
sh

	t
o

ile
t

C
is

te
rn

	fl
u

sh
	t

o
ile

t
D

ra
in

ag
e	

fie
ld

(b
)

St
o

ra
g

e
Tr

an
sf

er
D

is
p

o
sa

l
R

ec
o

ve
ry

N
o

n
e

H
o

u
se

h
o

ld
	b

in
C

o
m

m
u

n
al

	b
in

N
o

n
e

H
u

m
an

	p
o

w
er

A
n

im
al

	p
o

w
er

N
o

n
co

m
p

ac
to

r	
tr

u
ck

s
C

o
m

p
ac

to
r	

tr
u

ck
s

N
o

n
e

W
as

te
	d

is
ca

rd
ed

	a
t	

so
u

rc
e

O
p

en
	b

u
rn

in
g

O
p

en
	d

u
m

p
s

C
o

n
tr

o
lle

d
	d

u
m

p
s

Sa
n

it
ar

y	
la

n
d

fil
lin

g
In

ci
n

er
at

io
n

N
o

n
e

C
o

m
p

o
st

in
g

Re
fu

se
-d

er
iv

ed
	f

u
el

Py
ro

ly
si

s
Re

cy
cl

in
g

/r
eu

se

(c
)

So
ur

ce
: 

A
hm

ad
 (2

00
4)

, w
ith

 p
er

m
is

si
on

 fr
om

 U
ni

ve
rs

ity
 o

f V
irg

in
ia

.

 Engineering for Sustainable Human Development 

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

B
er

na
rd

 A
m

ad
ei

 o
n 

08
/1

5/
14

. C
op

yr
ig

ht
 A

SC
E

. F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d.



	 Capacity	Analysis	and	Capacity	Development	 311

Table 9-6. Classification	of	Service	Options

Criteria Level 1 (Low) Level 2 (Medium) Level 3 (High)

Cost Low	cost Moderate	cost High	cost

Energy	Required No	or	minimal	energy Medium	energy High	energy

Technical Low	level	of	technical	
knowledge

Medium	level	of	
technical	
knowledge

High	level	of	technical	
knowledge

Institutional No	formal	organization	
needed.	Low	level	of	
organization

Moderate	level	of	
organization

High	level	of	
organization

Level Points

Low 1

Medium 5

High 10

Source:  Ahmad (2004), with permission from University of Virginia.

Step 5: Calculate Option Scores
For each of the 4,200 DWS service options, 1,296 WSS service options, and 525 
MSW service options, an option score is calculated as follows:

Option Score =
+ …[ ]

+
∑ x w x x x

N w

i N1 2 .

In this equation, xi is the score based on the technology for each unit operation 
i = 1, N where N is the number of unit operations for the service option. In our 
case and according to Table 9-5, N = 5 (DWS score), 4 (WSS score), and 4 (MSW 
score). In the equation, w is a reward factor weight that is larger than 0 when all 
unit operations are present. If one of them is missing, the second term in the 
numerator is automatically equal to zero, thus creating a built-in handicap and 
lower score.

Step 6: Calculate the Technology Requirement Level
The option score is then converted into a technology requirement level (TRL) 
value, as shown in Table 9-8. Only service options that have a TRL less than or 
equal to the technology management level (TML) of the community are retained 
as viable options. In other words, according to this methodology, only alternative 
service options that match the level of development of the community can be 
selected. This process reduces the number of potential alternative service options 
considerably.
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Step 7: Evaluation of Alternatives
Using the aforementioned methodology, the focused strategy solutions, and the 
comprehensive action plan discussed in Chapter 8 for the problem at stake can 
be refined and improved. There is now a better understanding of the appropri-
ateness of the solutions to the level of community development. The solutions 
in the final project action plan are obtained from those outlined in Step 6, com-
bined with additional input through community participation. If necessary, a 
multicriteria utility matrix similar to the one discussed in Chapter 7 can be used. 
The criteria in the matrix may be the same as those discussed in Chapter 7, or 
new ones may be introduced, including new weighting factors.

Finally, a second filtering process consists of looking at the technical feasi-
bility of the selected solutions. This step is usually done by technical personnel 
with expertise in the service area(s) being addressed.

Remarks
In the approach proposed by UVC, the TML defines the level of community 
development for a given service and is controlled by the weakest capacity cate-
gory, which is a strong constraining factor. The approach also assumes that once 
the weakest link is resolved, the next weakest link becomes the constraining 
factor. In reality, this is rarely the case and a combination of capacity in different 
categories may contribute to the current enabling or constraining environment 
and may have to be addressed simultaneously. The problem is that the combina-
tion is not always well defined. This problem may require significant experience 
on the team and sometimes several rounds of trial and error.

Capacity Development Response Strategies

Because the enabling environment was measured using the TML, a community 
is limited as to the number of service options it can realistically handle in its 
current state of capacity. This limitation is indeed a common characteristic of 
small communities in developing countries because most of them are likely to 
rate at a development level of 1 or 2. An overall goal of capacity building and 
development is therefore to increase the enabling environment so that more 
effective solutions can be implemented over time. In the aforementioned example 
of the MSS project approach, stronger solutions are likely to yield better com-
munity health. According to Bouabib (2004), starting with a development level 
of 1 or 2, a community should seek to reach an MSS service level of 3 over a 
period of 2–5 years and a level of 4 or 5 over a period of 10–20 years, which is 
a realistic time frame in sustainable community development.

In general, the process of increasing the enabling environment of a com-
munity through capacity building takes time. As suggested by the UNDP (2009), 
indicators that monitor progress toward a clear, desirable outcome need to be 
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included with verifiable means. The acronym SMART, discussed in Chapter 8, 
applies to these indicators as well. In developing countries, the longer the process 
of capacity development, the more likely it is to create challenges when dealing 
with the community stakeholders and external donors.

The tradeoff in small-scale community projects is likely to be between 
ensuring short-term and long-term solutions and balancing between quick 
project successes (with smaller returns) or long-term successes (with larger 
returns). In doing so, various strategies of capacity development may be followed 
(Morgan 1998). Within the context of small-scale projects in developing com-
munities, they may consist of

•  Eliminating capacity components that are more restraining than 
enabling,

•  Making better use of and improving existing capacity,
•  Building or strengthening existing capacity by adding resources, and/or
•  Enabling the creation of new forms of capacity and their use through 

experimentation and learning.
The degree of success of the various strategies of capacity development 

depends on many factors and involves some components of risk. Among other 
things, any strategy must be owned by local stakeholders in the community who 
are directly involved in capacity development and are committed to its success. 
As remarked by Morgan (1998), no strategy works if it is imposed on “skeptical 
participants.”

The success of capacity development strategies also depends on what com-
ponents (tangible vs. intangible) in each category of capacity are being addressed 
and how they are being addressed. No magic formula or quick fix exists that 
guarantees success in capacity development. More specifically, the tangible com-
ponents of capacity (e.g., infrastructure, natural resources, health, or institu-
tions) are easier to influence, especially from the outside, which makes the results 
of capacity development more predictable. This notion applies to the technical 
MSS solutions discussed earlier in this chapter.

However, the less tangible components, such as behavior change, values, or 
motivation, cannot be influenced by outsiders, who can at best serve as facilita-
tors of resourcefulness, e.g., provide resources and advise on process rather than 
deliver the expected outcomes (Lavergne and Saxby 2001). Such components 
have the potential to derail a project. As a result, special measures such as moni-
toring and evaluation need to be taken to prevent the creation of undesirable 
results that may negatively affect community livelihood.

9.4 Chapter Summary

In summary, capacity analysis helps in refining and improving the solutions and 
project action plans discussed in Chapter 8. More specifically, it addresses the 
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ability of a community to handle the action plan in terms of skills, knowledge, 
capabilities, and resources. Capacity analysis also assesses whether the commu-
nity is able to overcome any constraining environment and move forward in its 
development.

At the end of the capacity analysis, there is a better understanding of the 
community’s enabling environment, what it can do, what it cannot do, and how 
it needs to be strengthened. In general, the results of capacity analysis can be 
expressed in quantitative (capacity factors) or qualitative terms (high, medium, 
or low). Finally, it is important to remember that the capacity development 
program must be created through a participatory and locally generated process.

Because of the inherent nature of developing communities, it is likely that 
the capacity baseline is low from the beginning. It is also likely that the rate of 
capacity development moves slowly as well. However, there are ways to fast-track 
the development if a special effort is made by outsiders, in participation with the 
communities, to identify using appreciative inquiry with the positive deviant 
individuals and groups in the community; i.e., those change makers who are 
successful at addressing problems because of their uncommon habits, behaviors, 
and attitudes (Pascale et al. 2010). The challenge then becomes understanding 
the reasons for success of the positive deviants and how to encourage others to 
adopt their behaviors and attitudes through behavior change and thinking 
differently.
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