
1 
 

 

 

 

 

Creating Sustainable Development Indicators: Construction of an 
Adaptive Capacity Index for Rural Botswana 

By: Erica Odera 

Committee Members: Dr. Grenville Barnes, School of Forest Resources and Conservation 

& Dr. David Diehl, Department of Family, Youth, and Community Sciences 

 

 

 

 

 



2 
 

Table	of	Contents	
Table of Contents .................................................................................................................................... 2 

List of Figures .......................................................................................................................................... 2 

Introduction ............................................................................................................................................ 3 

Botswana Field Project ............................................................................................................................ 5 

Index Creation ......................................................................................................................................... 9 

Review of Literature: Ecological Resilience Theory ................................................................................. 13 

Adaptive Capacity Indices ...................................................................................................................... 16 

Table 1: Summary of Adaptive Capacity Index Studies ........................................................................ 22 

Table 2: Robustness of Adaptive Capacity Index Studies ..................................................................... 23 

An Adaptive Capacity Index for Sankuyo Community ............................................................................. 23 

Table 3: Adaptive Capacity Dimensions and Indicators for Sankuyo .................................................... 26 

Utilizing the Index .................................................................................................................................. 26 

Potential Next Steps .............................................................................................................................. 28 

Conclusion ............................................................................................................................................. 30 

References............................................................................................................................................. 31 

 

 

List	of	Figures		
Figure 1: Sankuyo village .......................................................................................................................... 4 
Figure 2: MDP team meeting the Chief of Sankuyo .................................................................................. 6 
Figure 3: Visioning exercise with Sankuyo ................................................................................................ 7 
Figure 4: Budgeting exercise with Sankuyo .............................................................................................. 7 
Figure 5: The role of adaptive capacity in vulnerability research, taken from Engle (2011) ..................... 15 
Figure 6: The role of adaptive capcaity in resilience research, taken from Engle (2011) .......................... 15 
Figure 7: Children from Sankuyo ............................................................................................................ 30 
 

 

 

 

 



3 
 

Introduction	
The issue of community vulnerability to change in international development projects is a crucial 

one, as is a community’s resilience to respond to this change. Famines, natural disasters, political 

instability, drought, HIV/AIDS, and policy changes are all just a few things that can significantly alter the 

lives of those living in poor, rural communities in developing countries. Part of the goals of sustainable 

development is to create positive change in the lives of populations like this in a way that can be 

maintained over time (DfID, 2000). One option is to increase a community’s adaptive capacity, or ability 

to handle change and alter livelihood activities, in order to maintain or increase their standard of living. 

Having a way to measure adaptive capacity can help practitioners to monitor and evaluate the progress 

of various projects and initiatives.  

One useful way of trying to create ways of monitoring sustainable development is through 

creating indices of concepts related to sustainable development. These are helpful when the goal is to 

rank groups of people, communities, or nations against each other (Bryman, 2008). While other 

quantitative methods (such as statistical regression) seek to ascertain the strength a particular variable 

has on an outcome, indices do not attempt to predict an outcome. In situations in which predicting an 

outcome is important, regression can be quite helpful. However, in many situations in development 

practice, the ability to predict an outcome is not as important as increasing capacities of communities to 

help themselves. Being able to rank people, particularly when this ranking is related to access to 

resources or levels of poverty, can help practitioners, communities, NGOs or other entities appropriately 

target resources, programs, and initiatives to serve people who are most in need. 

While indices can be very useful, it is important to be careful with how they are constructed. If 

an index is created without consideration of context or without giving thought to theory, then it can 

negatively affect our understanding of local reality. Collecting and analyzing information is a resource 

dependent process, and to best use scarce resources in ways that most advance our knowledge on how 
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to help poor communities it is important that indices used to make development decisions are carefully 

constructed.  

In this paper I will explore the process of creating an index of adaptive capacity for a community 

in rural Botswana, named Sankuyo. This paper will critique a previous attempt I made at creating an 

index of adaptive capacity and outline ways in which this approach can be strengthened for future use. 

Through reviewing the literature about index creation and the theoretical background of adaptive 

capacity, I assess my previous attempt and propose specific actions to create a more valid, reliable 

instrument. My hope is that this index will be useful for other practitioners and researchers interested in 

assessing adaptive capacity in local communities. I also intend for this index to be able to be used by the 

community itself, or within conjunction with local NGOs, to monitor their own changes in adaptive 

capacity.  

 

Figure 1: The Access Road to Sankuyo village 
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Botswana	Field	Project	
 I spent the summer of 2011 with a team of other MDP students and faculty in Maun, Botswana. 

While there, we partnered with Sankuyo Tshwaragano Management Trust (STMT), the Southern African 

Regional Environmental Program (SAREP), and the community of Sankuyo in order to design a 

sustainable development management plan for the community. This management plan is primarily a 

natural resource and commercial management plan and is a requirement for the community to renew 

their 15 year head lease on the user rights of the wildlife in this area. In Botswana, all wildlife is the 

property of the state, but communities can become a legal group (a trust) and then apply for the ability 

to use the wildlife for 15 years at a time. Many communities, including Sankuyo, choose to enter into 

joint-partnerships with commercial entities, usually tourism safari and hunting companies. When they 

do this, a tourism company will bid for the rights to the community’s wildlife quota. Often, other 

provisions are included in these agreements which are overseen by the Land Board, a government 

agency in Botswana. Examples of other provisions are assistance with harvesting, or providing meat to 

the community when a kill is made.  

 Since the government of Botswana takes such an active role in the process of establishing these 

agreements, the major way that the community has a voice in this process is through the creation of a 

proposed management plan. In Sankuyo, the community often contracts this out to a consultant and 

pays the consultant with trust funds to write a plan that discusses the natural resources of the area and 

suitable places for hunting and tourism activities. Previous management plans have been written with 

almost no mention of the people living in Sankuyo, their economic or social well-being, or any detailed 

commercial strategies with the goal of reducing poverty in this community. Therefore, we negotiated 

with different stakeholders to create a management plan for this community through participatory 

methods that would include this “human dimension.” We did this free of charge in order to serve this 
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community while at the same time benefiting from the learning experience. The community were 

enthusiastic about us working for them.  

 

Figure 2: MDP team meeting the Chief of Sankuyo 

 In order to create this management plan, we met with numerous stakeholders in the area. We 

met with hunting companies, a large conservation NGO, government officials, the trust, and community 

members. We analyzed previously collected livelihood data to get a sense of the current situation. We 

also knew that working directly with the community to get their input and ideas for this management 

plan was crucial. Therefore, we held weekly meetings with the community in their traditional meeting 

place, the kgotla. We filled them in on our progress each week and asked for their input regarding their 

preferred commercial strategies and long-term vision. In one meeting, we conducted a visioning 

exercise by asking community members to draw/describe what they would like their community to look 

like in 15 years. After collecting their drawings and suggestions, we wrote down all of their responses 

and walked them through an exercise in which they chose which entity could provide these things for 

them; the government, the trust, or the private sector. The goal of this activity was to help them think 

about the potential priorities to set in their use of trust funds for community development.  In our final 

presentation of the plan the Chief and community expressed their appreciation and commented that 
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this was the most participatory process that had been used for developing management plans since the 

start of CBNRM in Botswana. 

 

Figure 3: Focus Group in Sankuyo doing a visioning exercise  

 

Figure 4: Participatory Budgeting exercise with Sankuyo 

 While working on this management plan, one of the major things that was mentioned, both by 

stakeholders in Maun and amongst community members, was a concern about what would happen to 

this community if hunting tourism was banned, a recent policy being pursued by  the government of 
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Botswana. The Ngamiland District areas 33 & 34 (NG33 & 34) are suitable for hunting tourism, but may 

not be as suitable for safari tourism, and this is the area in which Sankuyo community is located. In our 

many conversations with different audiences, we noticed that there was concern about how the 

community will adapt to this potential change. An analysis carried out by one of our professors, Dr. Brian 

Child, showed that many households in Sankuyo rely upon the income that comes through employment 

in the hunting tourism sector. If that income is removed, many households’ total income may decrease 

to a level where people report experiencing frequent months of hunger.   

  Logical frameworks are a common tool to outline the way that the overarching goals of a 

project can be tied to specific activities carried out (and vice versa). We used a logical framework to 

design the management plan. Our overarching purpose was to promote:  

“Improved governance, management and JV arrangements that enable Sankuyo to manage 
operational functions in NG 33 and 34 sustainably, and to provide significant poverty reduction 
and conservation incentives, in partnership with the private sector, the Government of Botswana 
and civil society (UF MDP & STMT, 2011)” 

One of the major ways that we thought we could do this was through the establishment of a MOMS+ 

system. MOMS is a well-known approach amongst wildlife conservationists and stands for a 

Management Oriented Monitoring System. It is often used in the monitoring of natural resources and 

wildlife. We proposed a monitoring system that would capture sustainable development indicators 

including commercial performance and employment, livelihoods and health, governance, wildlife, and 

habitats.  

 Due to our limited time in Botswana, we were not able to adequately tackle the creation of a 

MOMS+ system. This was of particular interest to me personally, due to my interest in monitoring and 

evaluation. The chief of Sankuyo had expressed a strong interest in having an instrument that could 

provide him with regular information about the well-being of his people, as he was particularly 
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interested in the information we presented about the ties between income coming from hunting 

tourism and hunger thresholds. Information about the well-being of the community would also be 

useful to the Technical Advisory Committee, a government agency whose job it is to advise communities 

in wildlife concessions. 

 Upon returning to the US, I began thinking of ways that my project could give back to the 

community of Sankuyo. My advisor, Dr. Grenville Barnes, and I decided to look at the concept of 

adaptive capacity and see whether we could create an index capturing this concept to compare the 

levels of adaptive capacity in Sankuyo and a neighboring community, Shorobe. In an initial attempt to 

construct an adaptive capacity index I used data to compare households within their respective 

communities. However, the livelihood survey did not ask questions about social capital (an important 

part of adaptive capacity for a household) and did not include easy to interpret information on many 

other aspects. As a result, I decided to conduct a more robust process to create an index for this 

community. In this report I first outline the literature dealing with methods of creating indices, then 

review the theoretical background of the concept of adaptive capacity, and propose recommendations 

for implementing the index at the community level, including how the index could be useful for various 

audiences.   

Index	Creation	
 In order to better understand the methods of index creation, I consulted literature about 

research methods and articles in which authors were creating or improving an index. By reading this 

literature, I noticed common themes throughout the articles. These themes were the considerations of 

the validity and reliability of the instrument. Validity refers to whether the index adequately captured all 

of what it was attempting to measure, and reliability refers to the consistency of the responses that 

were generated (Bryman, 2008). Most of the articles follow similar processes when constructing an 
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index: they begin with theory, use a well-defined construct, review the literature on other 

measurements and how they were used, create a list of items that have shown good reliability and 

validity, and pilot test the index to see how it performs and make any adjustments necessary.  

 The first step- making sure that a well-defined construct exists before trying to create an index 

to measure it - is important. McGrath (2005) provides an interesting discussion about construct validity. 

He argues that when creating instruments, whether scales or indices, it is important that the construct 

of interest is defined as carefully and precisely as possible. He adds that it is important that the 

definition mirrors the theoretical definition for the instrument to have good construct validity because if 

“the scale is not developed in a manner consistent with a well-specified construct, it is often unclear 

whether research findings reveal something about the construct or something about the scale” (p. 188). 

If researchers want their instrument to adequately measure and reveal information about the construct 

of interest, it is crucial that a strong, theoretically sound definition of the concept is used.  

 In none of the literature consulted were items for the index or scale created for the first time by 

the authors. Through extensive literature reviews the authors consulted items that had been used 

previously. In cases in which these measures were inadequate or unsatisfactory, the authors used focus 

groups and in depth interviews with representatives of the population of interest (Steinauser et al, 2002; 

Suchday et al, 2006), or those that could act as experts on the topic (Strauser & Berben, 2006; Bobbitt et 

al, 2005). This qualitative information was then coded to create themes that were then used to create 

new items for the measurement. In cases in which there were many previous measures of the concept, 

some authors used expert review to trim down very large lists of items by asking the experts to 

aggregate similar items together to reduce repetition, as well as to rank the items in terms of their 

importance (Strauser & Berben, 2006).  
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 Many of the authors then used pilot tests to help identify any problems in the instrument and to 

assess its reliability and validity. One important part of these pilot tests is cognitive interviews, either 

with experts on the topic and/or with the target population. The feedback from these interviews helps 

in assessing whether or not the items are relevant to the sample population, and whether any questions 

are confusing or so unclear as to create significantly different responses amongst respondents (Collins, 

2003; Willis, 2005). Pilot testing the instrument with a sub-sample of the population of interest can also 

help identify any unreliable questions. It can also help us distinguish between groups of people.(Barry et 

al, 2011). If the results show that the index cannot discriminate between people of differing levels, then 

the researcher can make adjustments before using the index with many people (Barry et al, 2011; 

Steinauser et al, 2002). 

Another concern is whether or not the instrument has good construct validity, which means 

whether not it adequately measures what it is supposed to (Bryman, 2008). Expert review is one way to 

ensure construct validity, another way is to use factor analysis (which is helpful when you think that one 

construct has more than one dimension), or to see whether or not the instrument performs the way 

that it should amongst groups you would expect would respond in a certain way. In one study, the 

authors gave their index to experts in the field to get their assessment on whether or not the instrument 

captures the full meaning of the concept. They asked the experts to group items that were similar and 

then asked the experts to rank the items in terms of their importance to the outcome of interest 

(Strauser & Berben, 2006).  

In another study the authors recommended giving the instrument to two groups whose answers 

are known beforehand. It could be that the two groups should be expected to answer in the same way, 

or that they are known to be very different. By giving the instrument to these two different groups, one 

can test how strongly correlated they are and whether it is in the anticipated direction. If they meet 
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these two conditions, it is likely that the instrument demonstrates good construct validity (Davis et al, 

2005).  

Factor analysis is another way to assess construct validity when a construct is assumed to have 

more than one dimension. Some authors, for instance, wanted to know whether or not a specific 

concept had different domains. They used principle component analysis to show that individuals’ 

responses clustered together around different factors. To do this, they used a homogenous sample (to 

reduce variability) and used items with known reliability. Their results showed that the concept (clinical 

teaching) had three different factors (interpersonal, cognitive, efficiency), because the way that 

individuals responded tended to cluster around these three different factors (Beckman & Mandrekar, 

2005).  

In a similar way, if a researcher is interested in understanding whether or not an instrument has 

convergent validity. One way to assess this is test people with two instruments measuring similar 

concepts. If they respond similarly to the two instruments than it is likely that the new instrument shows 

good convergent validity (Davis et al, 2005).  

From my review of literature about the creation of indices, I derived a list of lessons learned:.  

• Creation of indices should be done in a systematic, careful fashion.  
• The role of theory is paramount.  
• Researchers should use a clear systematized definition of their construct of interest.  
• Do not try to create all items on your own, review the literature for items that other 

researchers have used; pay close attention to the reliability of these items.  
• Involve other people in the initial testing of the index, such as through expert review and 

cognitive interviewing.  
• Assess the reliability and validity of the index before using it to make any conclusions about 

the population of interest. 

In this report, I apply these lessons learned to assess literature about adaptive capacity indices. I chose 

articles that would help me to improve upon and develop a better adaptive capacity index for Sankuyo 
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community. Since I am using the concept of adaptive capacity, the next section is a brief literature 

review about different definitions of adaptive capacity. Following the literature review about theory, I 

will then review previous attempts at creating an index of adaptive capacity.  

Review	of	Literature:	Ecological	Resilience	Theory	
There have been two different frameworks in which adaptive capacity has often been used. The 

first is the resilience framework, the second is the vulnerability framework. These two different 

frameworks have emerged from different disciplines and have been applied to different types of issues. 

Resilience has emerged from the disciplines of ecology and mathematics and explains how a social-

ecological system (which is made up of people, habitats, and abiotic elements) responds to external and 

internal shocks or perturbations and how well (or not) it maintains and adapts its critical functions and 

identity in the face of this change. Previously, scientists had focused on trying to manage natural 

resources so as to keep the status quo. However, Holling’s 1973 paper, entitled “Resilience and Stability 

of Ecological Systems,” examined the idea of resilient social-ecological systems that have more than one 

equilibrium or steady state. He explains that resilience is the ability of a system to absorb a shock or 

disturbance, but still maintain the unique functions or identity that characterizes the system (Holling, 

1973; Carpenter et al, 2001, Walker, 2002). A resilient system should have the ability to remain in the 

domain of attraction, to self-organize, and to learn from past experiences. 

Some scholars have also used the concept of resilience to specifically refer to social systems, in 

which the definitions are similar, but slightly different.  According to Adger, a leading scholar on social 

resilience, the term refers to the “ability of groups or communities to cope with external stresses and 

disturbances as a result of social, political, and environmental change” (Adger, 2000, p. 347). When 

communities or individuals are very reliant on the natural environment for their livelihoods, these two 

aspects of ecological and social resilience are meshed together (Adger, 2000).  
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Vulnerability, on the other hand, has emerged primarily from social sciences and from studies 

about natural disasters. Climate scientists view vulnerability as a likelihood of an event occurring and 

define vulnerability as “a function of exposure, sensitivity, and adaptive capacity” towards a specific 

stressor (Yohe & Tol, 2002, p. 27). Social scientists define social vulnerability as a group of factors that 

make the system more or less able to cope with change (Adger, 2000). Social vulnerability can be 

understood as a characteristic within the system that affects how much harm from external factors the 

system is likely to experience (Adger, 1999; Adger and Kelly, 1999).  

Both of these frameworks share the concept of adaptive capacity (AC). In vulnerability studies, 

high AC is seen as something that reduces vulnerability by decreasing sensitivity and exposure to a 

negative event. In resiliency studies, high AC allows a system to move towards a more desired state and 

so is considered “the capacity of actors in a system to influence resilience” (Walker et al, 2004, p. 3). 

While both frameworks perceive of adaptive capacity as playing slightly different roles, there is some 

agreement amongst scholars that important determinants of adaptive capacity include governance, 

institutions, and management (Engle, 2011). In a recent article Engle (2011) argued that it is helpful to 

combine vulnerability and resiliency frameworks when conceptualizing and measuring AC (see Figs. 5 

and 6 below).   
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Figure 5: The role of adaptive capacity in vulnerability research (Engle 2011) 

 

Figure 6: The role of adaptive capacity in resilience research (Engle 2011) 

 Scholars have defined AC in a variety of ways. However, from my review of definitions I have 

chosen to define adaptive capacity as: The ability to respond to external changes in order to take 
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advantage of opportunities, cope with the negative effects and manage resilience to reach a desired 

state. 

Adaptive	Capacity	Indices	
While AC is a concept that has been used throughout the literature, it is rare that studies have 

tried to tackle the challenges of empirically measuring it. AC is a latent concept, meaning that it is not 

directly observable (Netemeyer et al, 2003). Rather, it is the characteristics of a household, community 

or nation that allows it to resist or adapt to negative shocks. Depending on the shocks, as well as the 

scale that the researcher is examining, the components of AC can be contextually different. As a result, 

most studies that try to measure AC do so either at a very broad scale (national, international) or at a 

very micro scale (local). While these scales are easier to understand, the broad scale studies make it 

difficult to adapt the measures to local scales, since the indicators are so general. On the other hand, the 

detailed local level analysis can be so contextually specific that it is difficult to take the same measure 

and apply it in a different location. While many case studies have been done (see Anderies et al, 2006), 

particularly under the resiliency framework, I will not use the information from these studies for this 

particular project since they do not attempt to empirically measure AC.  

 As mentioned above, the ways in which researchers have created indices for AC are quite 

different. There is a major difference amongst those that create their indicators based on data 

availability, or develop indicators based on theoretical assumptions about which indicators would be 

important (Adger et al, 2004). While the data driven approach is practical in many situations, it risks 

overlooking conceptual validity, since previous data sources were not structured to measure AC. Using 

proxy measures for important theoretical dimensions of AC can result in inadequately capturing the true 

meaning of the concept. The opposite way of creating measures of AC is to start with theory and 

develop indicators that will best represent the meaning of the different dimensions. This is quite difficult 
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as well since this is a theory primarily taken from ecology and AC (in the context of human-ecological 

systems) is primarily a concept that takes into consideration the human skills, abilities, and capitals of 

the system. Therefore, many researchers who examine AC must work, study, and understand theories 

and concepts across disciplines of social science and natural science. Also, simply creating a theoretically 

driven reason for the importance of an indicator does not mean that the data is available or reasonable 

to collect (Vincent, 2007).  

 Another major challenge in creating an AC index is the lack of detailed discussions of 

methodology in the adaptive capacity literature. Studies often cannot report reliability of their 

instruments since they apply it to preexisting data, and many do not include detailed descriptions of the 

process in which the instrument was chosen. More studies are dedicated to discussions of how AC helps 

us understand resilience and vulnerability in general, or applies it in a case study methodology (Anderies 

et al, 2006). While case studies are very helpful for gathering a more in depth knowledge about how 

adaptive capacity differs in different contexts, without detailed reports on how previous indices were 

created, it is difficult to adapt measures that have shown good reliability and that adequately capture 

the important dimensions of AC.  

 Through my exploration of the literature of AC indices and measurements, I found five 

particularly helpful articles. The researchers of these articles used various methods to develop their 

instruments. They used statistical modeling, combining previous related environmental and human well-

being indices, using expert judgment to create an index, using field studies to validate a data driven 

index, and comparing the development of national and local level indices of adaptive capacity. The 

details of these studies are summarized in Table 1. I have chosen these articles primarily for the detailed 

methodology sections that allowed me to learn about how these authors created their indices of AC. It 

should be noted that in several of the articles, the authors create indices to measure vulnerability, and 
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then define AC as the elements of that index which drive the index towards having less vulnerability. In 

these cases, the indices of vulnerability are essentially the inverse of AC. I decided that these studies 

would still be helpful for my purposes and have included them below.   

 In a study by Yohe & Tol (2002), the authors explore AC by using formal models to show the 

relationship between AC and overall coping capacity of a system. They defined AC as being made up of 8 

determinants, and used the same definition of AC that the IPCC (2001) uses. Second, they create a 

conceptual framework to show the relationship structure between their concepts. They discuss 

vulnerability as being a function of exposure and susceptibly, with both exposure and susceptibility 

being weighted by amounts of AC. AC is a function of the total amount of the individual determinants. 

Next, they create 3 different indices of vulnerability using data from natural disaster databases. They 

then used regressions to assess the relationship between the determinants of AC and the three different 

vulnerability indices. After this, they propose a model for the overall coping capacity of a system as 

being equal to the likelihood of a specific adaptation being carried out (scale 0-1) as expected, multiplied 

by the overall feasibility of adaptation (scale 0-5). They created this feasibility score through looking at 

the individual feasibilities of each determinant of AC. All of these individual feasibilities are then 

multiplied by the lowest score. The authors did this to ensure that the “weakest link” in AC cannot be 

ignored since having a higher score on a different dimension cannot erase the importance of a low 

scoring determinant. After creating this model, the authors apply the model to a hypothetical example 

and then to a real world example of the Rhine Delta in the Netherlands. While they do not analyze any 

numbers in their real world application, they do walk through the considerations a researcher would 

have to go through to assess how much AC the system would have and how likely different adaptation 

strategies are. 



19 
 

 Another study by Adger et al (2004) tries to clarify and synthetize a conceptual framework to 

show how resilience, vulnerability, risk, and AC work together and their relationships to each other. The 

authors define AC as the inverse of social vulnerability. The article details the methods involved in the 

creation of an index of vulnerability. The authors begin with a detailed conceptual framework based on 

extensive literature reviews, meetings with practitioners in fields related to natural disasters, and also 

held discussions with a few key experts in the field of vulnerability studies. After detailing the 

conceptual framework, the authors developed simple indicators for risk by examining mortality due to 

climate hazards data. Then they developed indicators that could be used to predict vulnerability. The 

authors carried out an extensive literature review and describe different indices of vulnerability and AC 

that have been used. They describe the differences between indices chosen based on theory (deductive) 

or based on statistical relationships of observations (inductive). Many studies in their literature review 

used a mix of both of these approaches. They use a compilation of many different types of indices 

relevant to the concept of vulnerability from which to choose proxy indicators for indicators amongst 

the nine different dimensions that they choose as important (See Table 1 for a description of these 

dimensions) 

The different indices they consulted were:  

- Human Development Index 
- Index of Sustainable Economic Welfare  
- Index of Human Insecurity  
- Environmental Vulnerability Index 
- Environmental Sustainability Index 
- Environmental Performance Index  
- Water Poverty Index  
- Global Risk and Vulnerability Trends Per Year Index 
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In addition, they used expert judgment, determining correlations of indicators with expected outcomes, 

and conducting an expert focus group to see whether experts agreed with the list of indicators. Finally, 

the authors make an attempt at how future researchers could create a model of vulnerability.  

 An article by Alberini et al (2005) approaches the construction of an AC index quite differently. 

They defined AC in the same way as Yohe & Tol (2001) by using the IPCC (2001) definition adaptive 

capacity is the potential ability of a system to adapt to change. In this study, the authors are interested 

in climate change and its potential health effects on people. To devise an index of adaptive capacity that 

is sensitive to this question, they survey experts in the health and climate change fields and ask them to 

make a series of decisions. Through a survey, the authors present the respondents a series of pairs of 

hypothetical countries, of which he/she must decide which one (in their professional opinion) has higher 

AC. The authors allow the countries to differ in regards to factors they considered important to AC. After 

collecting this information, the authors conduct a specific type of regression to get coefficients for the 

various indicators. They use these coefficients as the weights for their index. After creating this index, 

they apply it to existing data to see if it acts the way they would expect. They apply it to a regression 

examining death due to climate hazards as a function of the amount of exposure, sensitivity, and the 

country’s score on the AC index. While the overall amount of variation that the regression could explain 

was very low (13%), the AC index explained a significant part of this, even once GDP was treated as 

being equal amongst all of the countries.  

 An article by Swanson et al (2009) explores adaptive capacity in the specific context of 

agricultural producers in Canada. They use the same definition as Smit et al (2001) by classifying AC as 

being made up of 6 determinants (see Table 1). They create indicators for each determinant through 

assessing both the literature and also the data availability of those indicators. The data used came from 

national databases and once collected, the information on each determinant was normalized. Individual 
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geographic areas were ranked and then a careful examination was conducted to see what it was about 

the individual determinants of these areas that attributed to their overall success/failure. After creating 

these index scores, the authors conducted field interviews to assess whether their index would made 

sense to agricultural producers. They chose 6 farmers to interview across three different locations. For 

four of the interviews, the authors chose places with similar levels of historical exposure but with very 

different adaptive capacity index scores. For the last two they chose a pair of farms that were similar in 

AC levels but very different in their historical exposure levels. Overall, from the interviews they found 

that their six determinants were a good reflection of AC. However, there were many indicators that 

were not good reflections of these farmers’ experiences. The authors describe the important of 

conducting field research when developing indices since the contextual specificity can make it difficult to 

create appropriate indicators simply from literature reviews.  

 In another article Katharine Vincent (2007) argues that measuring AC through indices carries 

with it a lot of uncertainty. She uses the theoretical approach to developing indices and discusses the 

challenges of using indicators across scales. She compares the thought processes and critical 

considerations to be made with respect to construct validity in the process of developing a national level 

and household level AC index. This article differs from the rest in that it is not primarily data driven, but 

rather constructed with the concern for capturing AC as appropriately as possible. Her paper is 

extraordinarily helpful for me since it outlines the considerations and tradeoffs to be made for 

developing scale and context appropriate indicators. She uses the same 5 dimensions for both the 

national and the household level, but alters the indicators to be appropriate for households in a specific 

rural province in South Africa.  
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Table	1:	Summary	of	Adaptive	Capacity	Index	Studies	
Authors Subject of Study Determinants 
Yohe & Tol, 
(2002) 
 

Creating unit-less 
indicators of 
adaptive capacity  

1. Technological options 
2. Resources and their distribution 
3. Institutions/decision-making 
4. Human capital [education, human insecurity] 
5. Social capital [property rights] 
6. Access to risk spreading processes 
7. Information management  
8. Perceived attribution/significance of the event 

Adger et al 
(2004)  

To develop a 
conceptual 
framework for 
vulnerability and 
adaptive capacity 
and include 
previously 
neglected 
indicators 

1. Economic well-being 
2. Health and Nutrition 
3. Education 
4. Physical Infrastructure 
5. Institutions, governance, conflict and “social capital” 
6. Geographical and demographic factors 
7. Dependence on agriculture 
8. Natural resources and ecosystems 
9. Technical capacity  
 

Alberini et al 
(2005) 

Assessing 
adaptive capacity 
to climate 
change with 
regards to health  

1. Per capita income 
2. Inequality in the distribution of income, 
3. Measures of the health status of the population 
3. Health care system, and  
4. Access to information. 

Swanson et al 
(2009) 

To understand 
the adaptive 
capacity of 
agricultural 
producers in 
Canada 

1. Economic resources 
2. Technology 
3. Information, skills and management  
4. Infrastructure 
5. Institutions and networks 
6. Equity  

Vincent (2007) Comparison of a 
national level 
adaptive capacity 
index with a 
household level 
adaptive capacity 
index 

NACI 
1. Economic well-being 
2. Demographic structure 
3. Global interconnectivity 
4. Institutional stability and well-being 
5. Natural resource dependence 

HACI 
1. Economic well-being and stability 
2. Demographic structure 
3. Interconnectivity in higher level processes 
4. Natural resource dependence 
5. Housing quality  
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From this review of previous AC indices, I have created a chart that shows how well the authors 

(in my opinion) have followed the “lessons learned” that I gleaned from my index methodology 

literature review. 

Table	2:	Robustness	of	Adaptive	Capacity	Index	Studies	
Lesson 
Learned 

Yohe & Tol 
(2002) 

Adger et al 
(2004) 

Alberini et al 
(2005) 

Swanson et al 
(2009) 

Vincent (2007) 

Be systematic + + + + + 
Use theory + + + + + 
Provide 
definition of 
concepts 

+ + + + + 
Review 
literature for 
indicators or 
determinants 

+ + + + + 

Involve others - + + + - 
Address 
reliability - - - - + 
Address 
validity  + + + + + 
+ = the article addressed the issue;  - = that the article does not address it 

An	Adaptive	Capacity	Index	for	Sankuyo	Community	
 The purpose of this review of methods literature and previous AC indices is to apply these 

lessons to help improve an initial attempt I made at creating one for Sankuyo community. Upon 

returning home to the US, I worked closely with my advisor to see whether the information used in a 

previous livelihood survey in Sankuyo could be used to create an index that is relevant to monitoring 

sustainable development. We settled on creating an index based on the framework of Vincent (2007) 

and by using specific variables that Dr. Barnes and Dr. Cassidy have adapted to fit the context of a 

different village in Botswana (Cassidy & Barnes, under review). I borrowed the structure of this resiliency 

index to try to capture AC using livelihood data that had been collected in Sankuyo. The index by Cassidy 
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& Barnes as well as Vincent (2007) takes five capitals (social, human, natural, financial, and physical) and 

weighs them each equally at 20% each of the total. 

 While tackling this project, I came across several challenges. First, much of the information 

asked for in the resiliency index by Cassidy & Barnes was not reflected in the types of questions that 

were asked in the Sankuyo livelihood survey. Therefore, of the five capitals that Cassidy and Barnes 

include, I could only capture information on four of them. Secondly, even within the four dimensions 

that I could capture, I could not capture all the individual variables- such as number of small business for 

financial capital since that question was not included in the livelihood survey. Finally, I had to estimate 

measures for other factors, such as reliance on natural resources, by making tough decisions about how 

to create a single number that could be added into the index. I then had to change the information into 

a form that could be compared. For example, I decided to take an item like number of cattle owned, and 

divide that by the highest number of cattle owned in the village. I chose to rank people within their own 

village, rather than try to create a “true amount” of AC. Finally, I had to change the values on each 

variable to create a score that the household had received with regards to that specific capital and then 

add all the four capitals I had to create the index score. 

 I enjoyed the challenge of this project, and decided that I would like to explore the possibilities 

of creating a more robust index that would include more components of what had been missing from 

my data. I envisioned that this could be part of the monitoring framework we discussed while in 

Botswana. A short index of questions to rank AC amongst households in the community could help the 

leaders of this community target resources or attention to particularly vulnerable households. This 

would be particularly appropriate given the challenges that Sankuyo may soon be facing with the 

banning of hunting tourism.  
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 When first attempting to work through improving this index, I realized I first had to understand 

what AC really is, and then how researchers go about creating indices. Through extensive reading about 

AC, I have begun to better understand the relationship that AC has with resilience (a positive one) and 

with vulnerability (a negative one). Given that AC sits between the frameworks of resilience and 

vulnerability, it is a good concept to measure. Engle (2011) discusses the confusion amongst many 

practitioners about the term resilience, and how it is often used to mean “steady state,” while many 

contemporary researchers consider it to mean the ability to of a system to maintain its critical functions, 

which can include changing to another state. In the case of Botswana, that would mean whether the 

community can still maintain its ties with one another and sustain livelihoods even in the midst of many 

changes- such as outmigration, policy changes affecting livelihoods, and environmental shocks. 

However, due to confusion over its use, many people may interpret resilience to mean whether or not 

Sankuyo can “stay the same” as these external changes occur. Vulnerability, on the other hand, is not a 

contested term, but it is a negative one. Engle (2011) describes how characterizing households as being 

more or less vulnerable may do them psychological harm. For this reason, I think framing the issue AC 

(which is a positive trait) rather than resilience (a confused trait) or vulnerability (a negative one) is most 

appropriate.  

 From comparing the many different dimensions that different researchers have used to try to 

capture the meaning of AC, I have decided that I favor and agree with the approach followed by Vincent 

(2007) and Cassidy & Barnes (under review). These indices are the only ones that I found that were 

focused at the household level and which shared a similar context to my study area. I also believe that 

Cassidy and Barnes have captured much of the same dimensions that Vincent used, only they frame 

these dimensions as falling under one of five capitals. It is important to note that many of the studies on 

AC discuss the importance of governance, institutional quality, and decision-making abilities as a 

dimension of adaptive capacity. However, these studies were ones done at national levels, and so were 



26 
 

measuring national AC. However, at the household level, these dimensions are not very appropriate. 

Two other aspects that I saw often mentioned in efforts to measure AC included access to technology as 

a separate dimension, and health status as a component of human capital. These are two factors that 

can be measured at a household level. Based on the literature review on AC indices and my field 

experience in Botswana, I recommend the following dimension and indicators to measure AC:  

Table	3:	Adaptive	Capacity	Dimensions	and	Indicators	for	Sankuyo	
Determinant/Indicator Variables 
Financial capital Number of jobs 

Number of small businesses 
Human capital Labor availability 

Dependency ratio (#children/#adults in HH) 
Level of formal education 
Health status (i.e. serious illness in last six months) 

Social capital Gender of HH head 
Attendance at community meetings 
Number of community organizations involved in 
Attendance at church 

Natural capital Amount of household use of natural resources 
Sale of natural resources 

Physical capital Number of cattle owned 
Number of small stock owned 
Number of field hectares owned 
number of household assets owned 

Access to 
technology/information 

Number of adult family members living in a city 
Frequency of travel to a city 
Frequency of accessing the internet 
Frequency of cell phone usage 

 

Utilizing	the	Index	
 In the creation of any instrument meant for community use, it is crucial to consider how this 

index will be useful to the members of the community as well as to other stakeholders?  This should not 

only include who would use it, but what will they use it for, and what needs to be in place for the index 

to be able to be used. 
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 The people who stand to potentially benefit from the creation of this index are community 

leaders, projects like SAREP, community organizations like STMT, researchers in the area, and current 

and future MDP students. The chief of Sankuyo expressed specific interest in having more regular 

information about the well-being of his people, and how this well-being may change if their situations 

and livelihoods were to change. SAREP is a regional environmental program working in the area that 

could benefit from having access to this information in their interactions with the community. The 

community trust itself would benefit from having access to the information about the elements of AC 

that are weak or strong in the community, and could have this information on hand when making 

decisions on how to spend funds on community development. For example, different trust funds have 

been given towards scholarships for young people to attend technical training as well as building 

community toilets. Having information about the specific elements of AC that are weakest in the 

community could encourage the decision makers to channel resources to strengthen AC within the 

community. Also, since funds are often given to vulnerable households, particularly those that are 

elderly, orphaned, or for funeral funds, information about vulnerable households that don’t necessarily 

fit the current categories that receive assistance could help the trust find and support those households 

if they choose to do so. Research organizations could potentially benefit from having an index that was 

carefully chosen with consideration given to theory about vulnerability and resilience, and this could 

provide an easier way to collect data about this community or others if the research team is interested 

in the concept of AC. Finally, current and future MDP students could benefit from using this index as a 

way to monitor changes over time in communities like Sankuyo.  

 This index is primarily useful in as a way to identify and differentiate between households with 

low and high levels of AC. Being able to make this distinction would allow community projects to be 

targeted to the needs of households that are low in AC, and potentially learn lessons from those 

households with high AC. Another benefit of this index is that it could potentially prove easier to 
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administer than the livelihood survey. The variables that will be captured in the AC index are based on 

easier to recall information, while the livelihood survey had detailed questions about income, spending, 

and harvest yields- all of which proved difficult for respondents to answer with accuracy and reliability. 

In fact, Vincent (2007) chose not to include income information in her indices due to the complicated 

nature of recalling such detailed information on budgetary expenses over a year.  

 Finally, there are things that would need to be in place for this index to be able to be carried 

out. First and most importantly, while the chief of Sankuyo expressed interest in the creation of a social 

monitoring system, this specific index would need to be discussed in more detail with the community to 

see if they feel it would be something they would like to have carried out, either by outside 

researchers/students or other stakeholders, or by themselves. If they decide that they would like to be 

in charge of carrying out this index, then training the local people in administering the index would need 

to take place, along with developing questions in the local language, which would need to take place 

regardless of who collects the information.   

Potential	Next	Steps	
 In this last section of this paper I propose potential steps that another student, researcher, or 

practitioner could take if he/she was interested in working with this index in communities like Sankuyo. 

From the reviews of the index methodology literature and gleaning insights from the studies I reviewed 

about AC indices, I recommend the following steps. 

 First, while I have presented a series of indicators, I have not proposed individual items or 

questions to be asked on a survey. A survey questionnaire is presumably the best way in which to rank 

individual households in terms of their scores on this index. However, I refrain from presenting items 

here since I do not speak the local language and whatever items I would propose would have to be 

translated anyway. I believe it would be better to develop items with a bilingual person who would be 
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sensitive to the nuances of how the question should be asked. As mentioned by Barry et al. (2011), 

subtle changes in wording can have quite an impact on the way that an individual will choose to respond 

to a question. To try to increase the reliability of the asking different people the same question, I believe 

that these questions should be primarily developed in the local language.  

 Secondly, it would be useful, once preliminary items are gathered, to conduct cognitive 

interviews with representatives from Sankuyo. Cognitive interviewing is a process that allows the 

researcher to ask the person being interviewed about their thought process when answering each 

individual question. Sometimes it is described as encouraging someone to “think aloud” in your 

presence in order to understand the chain of thoughts that run through that person’s mind in order to 

answer your question (Willis, 2005).Conducting a few cognitive interviews helps interviewers to 

understand if different individuals interpret the questions for this index in very different ways, or if there 

are things that they misunderstand. Confusing items can then be clarified and improved upon. 

 Next, I would suggest that attention be paid to the issue of construct validity. While I have 

developed these indicators through thorough consultation with literature, since I am not from a 

community in Botswana, I may have overlooked or chosen variables that residents would feel are 

inappropriate or that have been omitted. One of the challenges of trying to capture AC in an index is 

that AC is best understood as helping the adaptation process move along in regards to a specific event 

or stressor. This index instead would take a snapshot of the assumed AC in a household at the given 

time of the survey. However, communities like Sankuyo have adapted and changed their livelihood 

strategies over the course of the last 150 years in very drastic ways, often due to government policy 

changes. The very fact that Sankuyo is still a community is in itself a testament to their AC. Interviews, 

focus groups, or group interviews with older people in the community are all options that may elicit 

detailed information about the strategies that these people used during times in which they had to 
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make major adaptations to maintain their livelihoods, or things they remember their parents or 

grandparents doing. The elements that they indicate as being useful to adapt could be checked against 

this list of indicators to see if my index would adequately represent what they felt helped them adapt in 

the past.   

Conclusion	
Through this paper, I have explored the challenges and literature surrounding the creation of an 

AC index. Creation of an index that monitors adaptive capacity change over time is a useful way to 

understand how people affected by a changing environment are adapting. It is my hope that this index 

can serve as a tool to think about vulnerability and resilience of households in poor rural communities. I 

also hope that this effort can be helpful in in tailoring initiatives or assistance to households that are 

suffering and learning from examples of households that are able to adapt easily and continue thriving. 

 

Figure 7: Children from Sankuyo 
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