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A B S T R A C T   

Climate change and the need for sustainable development have been reflected in a proliferation of 
climate adaptation interventions, especially in the Global South. However, alongside intensified 
funding flows aimed at climate change adaptation, increased efforts in planning, monitoring, and 
evaluating of projects are necessary to avoid ineffective interventions or maladaptive outcomes. 
Yet, often the analytical tools available to the policy maker do not capture the cognitive and 
affective processes leading to adaptation decisions. This paper addresses this gap by proposing a 
conceptual framework for planning, monitoring, and evaluating climate adaptation interventions 
that draws upon the decision-making literature. The framework enables tracing how extrinsic 
factors (personal and external environment characteristics) and intrinsic factors (knowledge and 
attitudes) influence the decision to participate in an intervention and its outcomes. The paper 
provides detailed guidelines on how to apply the framework and demonstrates its use in an in- 
depth case study of a tree planting intervention in Ghana.   

1. Introduction 

Climate change, through phenomena such as increases in temperature and more frequent and intense instances of weather ex-
tremes, adversely impacts food security and terrestrial ecosystems as well as contributes to land degradation in many regions (IPCC, 
2019). People living in agricultural communities in the Global South are the most affected by climate change (Stern, 2007). The exact 
extent of climate change risks depends not only on the level of warming, but also on the response to it, i.e., “how population, con-
sumption, production, technological development, and land management patterns evolve” (IPCC, 2019: 17). 

Adaptation to climate change, defined as the “[a]djustment in natural or human systems in response to actual or expected climatic 
stimuli or their effects, which moderates harm or exploits beneficial opportunities” (UNFCCC, 2019), has received much attention in 
both academic and political debate. Successful adaptation has the potential to contribute to sustainable development through 
maintaining ecosystem services, promoting natural conservation and protecting livelihoods (IPCC, 2019). This opportunity is 
increasingly recognised by the international community having committed an annual average of USD 30 billion in 2017/2018 towards 
climate change adaptation projects (CPI, 2019). Alongside intensified funding flows aiming at climate change adaptation increased 
efforts in planning, monitoring, and evaluating policies are necessary to avoid ineffective and inefficient interventions. At the same 
time, the scientific community has reached only a limited consensus on what factors influence adaptation in practice and how to ensure 
that adaptation interventions produce positive livelihood outcomes (Villanueva, 2011). 
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There is a wide recognition that the determinants of adaptation at the household level are not homogenous and can vary signif-
icantly. Hence, there is a significant body of literature dedicated to investigating household level determinants of pursuing specific 
adaptation strategies (Ali and Erenstein, 2017; Below et al., 2012; Deressa et al., 2009; Hahn et al., 2009; Hassan and Nhemachena, 
2008). As summarised by Notenbaert et al. (2013), the most common determinants are access to resources, markets and infrastructure; 
household structure, gender, education and age; farm size; income and income diversity; access to community-based organizations, 
savings and loans; and health status. 

Adger et al. (2009) conclude that socio-economic and agro-ecological factors are important determinants of adaptation, but that 
values and perception also play a role in successfully adapting to climate change, necessitating analysis at the level of the individual. 
This perspective has triggered an increased inclusion of psychological factors in the study of adaptation, for instance how factors such 
as personal beliefs, attitudes, knowledge, and perceptions regarding climate change or a specific strategy influence engagement in 
adaptive behaviours. This line of work has become especially common in the developing world context (Alam et al., 2017; Gbetibouo, 
2009; Maddison, 2007; Mertz et al., 2009; Ndamani and Watanabe, 2015) but also in industrialised countries (Arbuckle et al., 2013; 
Barnes, 2012; Harrington and Lu, 2002; Mase et al., 2017). 

Researchers have also explored how psychological factors in an interplay with the external context shape decisions to adapt. In such 
analyses authors often wish to elicit a person’s point of view and identify factors that have contributed to a specific course of action. 
Niles et al. (2015) employed an interdisciplinary approach and theoretically linked agro-ecological context with decision-making 
analysis, establishing a link between past climatic experiences to adoption decision. By embedding the Social Identity Theory in 
Theory of Planned Behaviour, Fielding et al. (2008) studied engagement in sustainable agricultural practices and found that past 
behaviours, attitudes, perceived behavioural control, group norms and intergroup perceptions were significant predictors of intention 
to engage in such behaviour. Grothmann and Patt (2005) proposed the Model of Private Proactive Adaptation to Climate Change 
(MPPACC) to explain why some people engage in adaptation behaviours, while others do not. The authors applied their framework to 
two independent case studies of autonomous adaptation in Germany and Zimbabwe and found that socio-cognitive factors (e.g., risk 
perceptions) were better predictors of adaptive behaviour than socio-economic determinants (e.g., house ownership). 

This paper aims to contribute to the existing literature on decision-making in adaptation to climate change, with a policy-oriented 
focus on participation in interventions. More specifically, the paper aims at addressing a methodological gap identified by Villanueva 
(2011) in a comprehensive review of the monitoring and evaluation of adaptation interventions. The author concluded that the 
available means of monitoring and evaluation adaptation interventions do not capture the processes leading to adaptation decisions, 
hence lacking information on what motivates individuals to pursue adaptation measures (Villanueva, 2011). The need for such 
analysis as a part of interventions has also been recognised by the World Bank, as decision-making leads to the selection and 
implementation of specific adaptation measures as “an important outcome of the project that should be monitored and evaluated as 
such” (World Bank, 2010, as cited in Villanueva, 2011). 

To achieve this aim, this paper proposes a conceptual framework that can serve as a tool for the planning, monitoring and eval-
uation of climate adaptation interventions. The framework provides insights into decision-making linked to the engagement in climate 
adaptation projects and interventions. The tool draws on decision-making literature (Ajzen, 1991; Meijer et al., 2015; Rogers, 2003) 
and analyses how the participation capacity formed by extrinsic and intrinsic factors influence the decision to pursue a proposed 
adaptation. Such analysis, when conducted on a piloted, ongoing or completed intervention, provides insights into how the project is 
received by its target beneficiaries and allows for including their feedback in the project’s design, implementation or evaluation. The 
application of the framework is demonstrated on a case study of the tree planting activities under the ELCIR+ (Engaging Local 
Communities in REDD+ / Enhancing Carbon Stocks) pilot project in Ghana. These climate adaptation activities are targeted towards 
smallholder farmers, tree growers and charcoal producers and aim at poverty reduction and the creation of new, more sustainable 
sources of income (AfDB Group, 2013). 

2. Towards an analytical framework: The participation capacity framework 

This paper proposes a practical tool in the form of an analytical framework, which aims to elicit the perspective of potential or 
actual participants in an intervention. The Participation Capacity Framework provides a comprehensive and encompassing way of 
organising and interpreting factors relevant in the individual’s decision to participate in a specific project or intervention. 

In this section, the Participation Capacity Framework is presented, including the approach towards developing the framework. 
When unfolding the framework, definitions of key variables as well as its theoretical underpinnings are given. Finally, the practical 
application of the framework is discussed. 

2.1. Basis of the framework 

The framework presented in this paper builds upon the work of Meijer et al. (2015). While preserving the original distinction 
between extrinsic and intrinsic factors, several adjustments have been made. Firstly, the framework presented here defines the concept 
of participation capacity (see Section 2.2.1), as an interplay of intrinsic and extrinsic factors leading to a participation decision. 
Secondly, the Participation Capacity Framework proposed here explicitly includes the concepts put forward by Rogers (2003) in the 
Diffusion of Innovations Theory (here captured as knowledge about the project, know-how, principles knowledge) and by Ajzen (1991) 
in the Theory of Planned Behaviour (attitudes towards behaviour, subjective norm, perceived behavioural control). Meijer et al. (2015) 
discuss this typology, yet do not include it their framework. The framework presented in this paper facilitates a more granular focus on 
intrinsic factors, allowing the evaluator to draw detailed conclusions. Having said that, following Rogers’ (2003), and contrary to 
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Meijer et al. (2015), we do not treat perceptions as a separate construct, but as an implicit and inseparable influence on knowledge. We 
believe that in an empirical setting distinguishing between knowledge and perceptions as separate constructs can prove impossible; 
and in fact, would provide little value to the user of the framework. Working on the assumption of selective perception (see Section 
2.2.1 Intrinsic Factors) allows the evaluator to capture knowledge “augmented” by perceptions, a better reflection of person’s sub-
jective state. Next, the framework presented in this paper creates space for different “modes” of participation. Rather than leading to a 
binary outcome – participation or no participation – it expands the analysis of the decision by adding participation objectives, its 
outcomes, as well as capturing the possibility of the decision being changed or reinforced. Lastly, the feedback mechanisms to the 
participation capacity have been included, recognising that the decision to participate will influence an individual, especially their 
knowledge and attitudes. 

A key feature that distinguishes this framework from work of Meijer et al. (2015), as well as the previously mentioned Niles et al. 
(2015) and Grothmann and Patt (2005) is its explicit policy focus while maintaining a relative ease of application. The framework has 
been operationalised in a manner that allows its use by both academic and policy actors, in exploring questions related to policy design, 
monitoring and evaluation to draw context specific recommendations. This intention of practical applicability is also reflected 
throughout this paper, which guides the user through a detailed explanation of the framework’s elements and how they relate to each 
other, options for use of the framework at different stages of project maturity, and a demonstration of its use in a real-life case. 

2.2. The Participation Capacity Framework 

The framework is depicted in Fig. 1. We define the participation capacity as the ability of an individual to decide in favour of, and 
successfully pursue, a specific adaptation instrument proposed via policy or a project. Participation capacity, being a fragment of the 
broader concept of adaptive capacity, depends on the exposure and the sensitivity to changing climate, as well as policy and insti-
tutional influences, and inherent characteristics of the individual (Notenbaert et al., 2013). 

In the proposed framework the capacity to participate is captured as an interplay of intrinsic and extrinsic factors which determine 
the participation objectives of an individual and the outcomes of the decision to participate, as well as whether the participation 
decision will be reinforced or reversed in the future (captured by “confirmation of participation”). 

2.2.1. Participation capacity 

2.2.1.1. Extrinsic factors. Extrinsic factors shape knowledge and attitudes. The three categories of extrinsic factors are: personal, 
external environment, and intervention characteristics (Meijer et al., 2015) 1. Table 1 lists some typical personal and external envi-
ronment characteristics. Extrinsic factors are usually interrelated; livelihood strategies, for example, are dependent on different types 
of capital, such as land ownership, education, income and assets (Ellis, 2000) as well as on the local market conditions, among others. 

The intervention characteristics encompass not only the building blocks of the proposed adaptation intervention, but also its 
ideological background, characteristics of the implementer, benefits, costs and communication channels used to inform about the 
programme details. As Fig. 1 illustrates, personal and external environment characteristics feed into intervention characteristics. This 
is because the policy maker, when developing and proposing an adaptation instrument, usually will aim its design towards a certain 
target group that shares specific characteristics (e.g., employment, gender) and/or resides in a similar external environment (e.g., 
ecological zone, political climate). At the same time, the adaptation intervention may materialise differently for individuals – for 
example different incentives to participate could be provided based on age or the location of household. This means that the inter-
vention characteristics that an individual faces are influenced by other extrinsic elements. As an intervention progresses it also has an 
influence on the external environment, through the feedback mechanism of participation (represented by the “feeds back to” arrow in 
Fig. 1) e.g., when the adaptation instrument involves a physical change in the local environment. 

2.2.1.2. Intrinsic factors. Intrinsic factors, i.e., knowledge and attitudes, are defined as the cognitive and affective elements of 
decision-making and are at the centre of the suggested framework. The knowledge a person holds is influenced by the process of 
selective perception (Hassinger, 1959 as cited in Rogers, 2003), which is a tendency to interpret received messages given already 
existing attitudes. This knowledge “filtered” through the selective perception process is subjective and may not always align with 
reality. 

Rogers’ (2003) classification of three types of knowledge is applied, distinguishing between awareness knowledge, know-how and 
principles knowledge. Awareness knowledge is knowing that the intervention exists, as well as basic factual knowledge thereof. An 
individual usually plays a passive role in the collection of awareness knowledge – they are exposed to this type of knowledge through 
the channels of communication employed by the intervention or its change-agents (ibid.). 

Know-how consists of theoretical or practical knowledge of the process at the centre of the intervention, that allows for an effective 
use of the adaptation instrument. To successfully participate in an intervention (i.e., to achieve the personal objectives set out in the 
participation decision), “know-how” is a decisive factor and if lacking prior to participation, discontinuation is likely to occur (ibid.). 

Principles knowledge equips the individual with the information about the functioning principles underlying how the adaptation 

1 Meijer et al. (2015) describe three types of characteristics: characteristics of the farmer, characteristics of the external environment and 
characteristics of agricultural innovations. 
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instrument works. This involves understanding of what the potential possible effects of the activity pursued are, as well as the processes 
behind this causality. In broader terms, principles knowledge in relation to climate change adaptation interventions encompasses 
understanding of the threats of the changing climate, its impacts on one’s livelihood, what is a sustainable source of income, etc. It is 
usually possible to participate without principles knowledge. This may, however, exacerbate the risk of setting unrealistic and un-
attainable objectives, and discontinuance may result (ibid.). 

Since the purpose of the presented framework is to support planning and evaluating interventions, it is central to understand what 
knowledge the individuals of interest possess and what knowledge gaps exist. Hence, a change agent, i.e., the propagator of the 
particular adaptation instrument, plays an important role – they can contribute to the effective diffusion of the idea through addressing 
knowledge gaps of all types mentioned. 

In the framework the term attitudes comprises three constructs from the Theory of Planned Behaviour (Ajzen, 1991), applied 
towards participation in an adaptation intervention; attitude towards behaviour, subjective norms, and perceived behavioural control. 
The attitude towards behaviour constitutes an individual’s belief as to whether participation makes a positive or negative contribution 
to life/livelihood. As with most behaviours, the participation can lead to several outcomes. Accordingly, the attitude towards 
behaviour is composed of beliefs about all outcomes of participation a person deems likely (termed behavioural beliefs) and the 
corresponding subjective evaluations of these outcomes. Based on how the individual weighs the advantages and disadvantages of each 
outcome of participation, the overall attitude towards behaviour is positive or negative (Ajzen, 2012). 

The subjective norm relates to the perceived social pressure or degree of social approval of participation in the intervention. More 
specifically, the subjective norm is defined as the sum of normative beliefs of how social referents want the person to behave weighted 
by the importance that the person places on each of the referents. The favourability of a subjective norm with respect to the partic-
ipation decision is being assessed by an individual via communication with or observation of important social referents (ibid.). 

Fig. 1. The Participation Capacity Framework.  

Table 1 
Extrinsic factors - Examples of personal and environment characteristics. Source: Own adjustments to Meijer et al. (2015).  

Personal characteristics 

Basic gender, age, race, marital status, place of birth (migrant status) 
Socioeconomic livelihood strategy, income, assets, land ownership status, education 
Personality related self-confidence, independence, proactiveness, inquisitiveness 
Position in social 

networks 
network size, connectedness, frequency or interaction, control over political power or resources, relationship with local authorities 

External environment characteristics 

Geographical setting ecology, topology, soil conditions, climate, demography, environmental risks and disasters 
Culture language, ethnicity, religion, ideologies, norms, values 
Political conditions land tenure and access rights, national policies, the structure of government, bureaucracies, the political character of a state and the 

existence of political freedoms and laws 
Market conditions proximity to markets, prices for relevant goods (including competitive goods), market structure  
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Conceptually, the subjective norm is an independent construct from the attitude towards behaviour. It is, in theory, possible to hold a 
negative attitude towards a behaviour and a favourable subjective norm (and reverse). Yet, in practice, as stressed by Ajzen (2012), the 
attitude towards behaviour and the subjective norm with respect to a specific behaviour coincide, as they often are formed in parallel. 

The perceived behavioural control expresses the degree of volitional control over behaviour, i.e., the extent to which a person feels 
capable and confident to decide to take part in the intervention, if they are inclined to do so. Many behaviours, even if they are in 
principle under the control of an individual’s choice and desire, can pose difficulties in execution (ibid.). The perceived behavioural 
control encapsulates whether the person believes they have the necessary means and resources (such as time, money, skills, coop-
eration of others) to participate in an intervention and refers to an individual’s confidence in their ability to successfully pursue a 
particular adaptation strategy i.e., self-efficacy (Ajzen, 1991). The perceived behavioural control has important implications for 
executing a positive decision to participate. 

According to Ajzen (1991), a positive behavioural attitude, favourable subjective norm and a high level of perceived behavioural 
control are likely to form the positive intention that leads to actual behavioural outcomes, i.e., to the observable change. 

2.2.2. Participation decision 
The last element of the framework is the observable decision whether to participate in or to reject the intervention. In case of a 

positive decision, the attributes of change that take place as a result of participation fall within the scope of the framework. 
Here, the analysis is concerned with examining the underlying objectives behind participation (i.e., what individuals want to 

achieve through participation). Since different outcomes of participation are possible, individuals may decide to participate to achieve 
a variety of objectives, given their extrinsic and intrinsic characteristics. 

The personal goals with respect to participation will define its scope and the extent to which individuals apply the proposed 
adaptation strategy, that is, the outcomes of the participation decision. The policy maker (evaluator) can choose quantitative and/or 
qualitative indicators to assess the outcomes of an individual’s participation decision. 

The positive or negative experience of participation creates a feedback into the intrinsic factors, reshaping the knowledge and 
attitudes, while the outcomes of the participation decision reshape the external environment of the individual. The positive decision to 
participate does not change the intervention characteristics as such, however, these may be transformed by the policy maker in due 
course, based on the feedback from participants. 

When applying the framework during implementation or as a final evaluation tool after the completion of the intervention (see 
Section 2.3.2), the process of confirmation of participation decision becomes relevant. This reflects the revisiting of decisions as in 
Rogers’ (2003) innovation-decision process – a person may continuously reinforce their decision to pursue the adaptation strategy or 
choose to discontinue participation, that is, reverse the decision to participate. This process is affected both by the initial objectives and 
outcomes of participation (e.g., an individual may realise that their objectives cannot be met and discontinues participation), as well as 
by the “updated” participation capacity, that is intrinsic or extrinsic factors changed as a result of the initial participation (e.g., 
participation in the project expanded individual’s know-how, and this new expertise encourages them to continue participation). 

2.3. Using the framework 

The framework is designed particularly as a tool to be used in the design, monitoring, and evaluation of climate change adaptation 
interventions, but may also find application outside of this scope. By understanding the factors that influence an individual’s 
participation decision in targeted populations, policy makers will be better able to address (potential) participants’ needs, explicitly 
accommodating their interests in project design, all the while enhancing the effectiveness of the project through the provision of 
tailored incentives. 

2.3.1. Methodological considerations 
The framework is useful for analysing a variety of questions relating to participants’ engagement in a particular climate change 

adaptation intervention. It may be applied in connection with both qualitative data collection instruments as well as larger scale 
feasibility studies built on quantitative survey design. In the latter case, a more systematic assessment of an individual’s livelihood 
strategies and assets (extrinsic factors) could be done by including elements of the Sustainable Livelihood Framework (e.g., Ellis, 
2000). 

The Participation Capacity Framework presented here is applicable for analysing individual participation capacities and decisions. 
However, researchers may decide to apply it by grouping individuals according to one or more framework components, such as e.g., 
objectives behind participation (as demonstrated in the case study in Section 3). Applying the framework in this manner allows for the 
creation of differential adaptation profiles (Schröter et al., 2005), with various combinations of constraints and opportunities. For 
quantitative research designs, archetype analysis can be applied to allow that one individual is described by multiple profiles through 
analysis of recurrent patterns in a large sample (Oberlack et al., 2019). 

2.3.2. Options for framework application 
The framework can be used for needs assessment (in the design stage, prior to the intervention) by excluding the participation 

decision component. Otherwise, it can be used in full shape during and after completion of intervention as a monitoring and evaluation 
tool. 

Applying the framework prior to the intervention allows project designers to validate assumptions about a chosen target group and 
their needs. Through surveying the potential target groups’ participation capacity, risks and obstacles can be identified that might 
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compromise the success of the intervention. This exercise creates an opportunity for the convener to readjust the design, while at the 
same time giving agency over project design and implementation to participants. Knowing the target populations and their local 
context will allow for a more efficient allocation of funds in the form of incentive packages that are tailored to the needs of prospective 
project participants. 

The framework can be used to structure reviews during the intervention, whether to obtain a general picture of the project’s 
progress from the participant’s perspective or to answer specific questions. Obtaining data on what encourages or discourages people 
from engaging in the project, what factors were especially important in their decision and whether they are progressing towards 
individual objectives set out in the participation decision can prove to be a valuable source of information on the efficiency of solutions 
employed in the intervention. In addition, feedback from participants can be collected and interpreted. The policy maker may have an 
interest in identifying participants who are actively involved or those at risk of discontinuation. Additionally, the information obtained 
can serve as a check on direct implementation of the project. The policy maker can learn whether the on-ground implementer is 
fulfilling the activities of the project accordingly and thus establish corrective measures where the quality of the intervention might 
have suffered. 

Analysis of intrinsic factors after the intervention facilitates identification of whether the participants hold a positive perception of 
their engagement. Here, there is an opportunity to also elicit whether the intervention created any spill over effects e.g., increased 
interest, awareness and knowledge of climate change (principles knowledge). Checking in with the participants can help verify the 
degree of abandonment of the adaptation method and understand the reasons behind moving away from the practice, serving to inform 
future policies. If the framework has been applied both prior and after the intervention, the comparison of outcomes allows for 
isolating the influence of the intervention on extrinsic and intrinsic factors. 

3. Illustration of the use of the Participation Capacity Framework: ELCIRþ in Ghana 

In this section, we demonstrate the practical application of the Participation Capacity Framework on the Engaging Local Com-
munities in REDD+ (ELCIR+) intervention in Ghana. This intervention is one of three "Reducing emissions from deforestation and 
forest degradation and the role of conservation, sustainable management of forests and enhancement of forest carbon stocks in 
developing countries" (REDD+) pilot projects under the Forest Investment Programme (FIP) in Ghana. The project attracted fewer 
participants than originally predicted (see Section 3.2.3 for details). We focus on the individuals who nevertheless decided to 
participate, with a goal of understanding the mechanisms behind their participation decisions. This focus enabled an “insider” look at 
the intervention, providing grounds for policy recommendations that could help retain participants of the ongoing intervention and 
possibly attract new ones. 

The use of the framework is demonstrated on adaptation profiles centred around key objectives (i.e., the individuals are grouped 
into clusters based on their dominant objectives of tree planting). This is done in order to develop policy recommendations for boosting 
and reinforcing participation for broader adaptation profiles. As explained in Section 2.2.1, grouping of participants is not a necessary 
step in the application of the framework, but an option available to the evaluator. 

The ELCIR+ project is implemented in the Kintampo Forest District, located in the Bono East region of Ghana. We selected ten 

Fig. 2. Map of Kintampo and surrounding communities. Own illustration.  
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communities that had been targets of the intervention (Fig. 2). The communities were visited in June and July 2018. Nineteen ELCIR+
tree planters were interviewed, after obtaining their informed consent. Data obtained through the semi-structured interviews were 
triangulated with participant observations, document review and interviews with key informants representing traditional authorities, 
NGOs as well as national and international agencies (17 key informant interviews in total). 

The application of the framework section proceeds as follows. Firstly, the adaptation profiles are presented. Secondly, extrinsic 
factors are discussed, followed by a description of the intrinsic factors. Lastly, the outcomes of the decision to participate in terms of 
planters’ reflections on ELCIR+ are described, followed by the assessment of likelihood of confirmation of participations. 

3.1. Adaptation profiles 

To develop the profiles the interviewees were asked to elaborate on their objectives behind tree planting under ELCIR+. Three 
profiles emerged upon the analysis of the planters’ goals – entrepreneurial, environmentalist, and a sustainable charcoal production 
profile. The entrepreneurial profile comprises six participants who were primarily commercially oriented with precise ideas about how 
tree planting can benefit them by contributing to their income in the long term. The environmentalist cluster consists of five partic-
ipants who planted with climate and landscape restoration motivations. Finally, the sustainable charcoal production profile comprises 
a group of eight individuals who aim at reducing adverse effects on the environment while at the same time ensuring their future 
feedstock for charcoal production. 

3.1.1. The entrepreneurial adaptation profile 
The common objective shared by all of the representatives within this group was to generate income from the trees once they 

mature. Within this broad objective, interviewees mentioned more specific goals. Two interviewees saw the woodlots as an old age 
security, a source of income, as well as an asset to be inherited by future generations. A shopkeeper, who sold wooden planks in his 
shop, aimed for securing his business against future scarcity – “I decided to participate for future benefit. In the future, I will rely on 
these trees and there will be fewer trees in general, so it is good to have one’s own.” Another planter established a woodlot as a 
protection belt for his mango plantation, and additionally planned to start beekeeping under trees once the canopy closed. 

3.1.2. The environmentalist adaptation profile 
Concerned about the increasing forest loss and wellbeing of future generations, all five interviewees embraced the supporting and 

regulating ecosystem services of trees. Most of them were concerned about the state of water bodies and biodiversity, as one stated: 
“When I was young there were so many species and a lot of water. I am planting for the next generation, my children, so they can 
benefit from diversity, too.” Another individual discussed issues of environmental inheritance and climate change mitigation: “I do this 
for my children and my grandchildren and for the country. I am doing this for the entire world.” In addition to the above concerns, two 
farmers experienced decreasing maize yields and included the trees on their farmland to enhance their agricultural practices. 

3.1.3. The sustainable charcoal production profile 
Adoption of tree planting in this profile centred on sustainable charcoal production. The individuals had established woodlots to 

provide private, reliable feedstock for charcoal production in the future. At the same time, they emphasized the adverse effects of 
charcoal production on the environment and wanted to contribute to climate change mitigation. Additionally, some stated that in the 
future it would be important to have one’s own wood, anticipating future regulations that would not allow selling charcoal produced 
from unknown sources. All of the participants saw tree planting as a way of rendering their livelihood strategies more sustainable. 

3.2. Extrinsic factors 

3.2.1. Personal characteristics 
The 19 interviewed participants of ELCIR+ come from different communities within the Kintampo Forest District. In general, 

ELCIR+ sparked interest in single individuals scattered across communities, however with a marked concentration in the community 
of Dawadawa (no. 2) holding 40% of all tree planters. Except for one, the interviewees from Dawadawa (no. 2) all belong to the 
sustainable charcoal production profile. 

The interviewees’ age ranged between 28 and 66 years, on average 44.4. The average level of education was 10.4 years, with two 
graduates within the entrepreneurial profile and one environmentally driven tree planter holding a BSc degree. The planters in the 
sustainable charcoal producer profile had lower mean education (9 years). All the interviewees were engaged in farming activities to 
some extent – for 14 respondents, agriculture was the main occupation while eight respondents complemented their farming income 
with charcoal production. In addition, a caretaker, a shopkeeper, a retired government officer, a carpenter and an assembly member 
were interviewed. Four interviewees were migrant farmers. The interviewees had between 5 and 48.5 acres of family or community 
land available and the caretaker oversaw 2,560 acres. 

3.2.2. External environment characteristics 
Kintampo Forest District is located in the transitional ecological zone between the forest zone to the south and the northern 

savannah zone. The vegetation is wooded savannah grassland with patches of forests (Danquah, 2015). Low population densities and a 
relative abundance of land characterise this part of Ghana, having attracted a large influx of migrants into this area over the last 20 
years (Amanor, 2009). 
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Suitable soil conditions, water availability, and the vast expanse of flat land in combination with good road access makes the region 
around Kintampo ideal for agriculture, even for large-scale and mechanised cultivation (MOFA, 2010a). Therefore, the region around 
Kintampo is majorly agrarian, with around 70% of the workforce being engaged in agriculture and animal husbandry (MOFA, 2010a, 
2010b). Following agriculture, the charcoal production and trade constitutes the second-highest source of income in the forest district. 
The agricultural production has resulted in a loss of tree cover which is further accelerated by charcoal production. In addition to the 
environmental degradation, interviewees observed harsher weather patterns, in particular droughts that cause wildfires. 

Importantly, for the context of ELCIR+, woodlot establishment is not widely practiced in Ghana. First, land and tree tenure ar-
rangements are complex and it may be difficult, especially for migrants – people not considered relatives of the first settlers in the area 
– to gain and enforce ownership over planted trees (Dumenu et al., 2014; Mombu et al., 2007). Additionally, complex regulations guide 
small-scale timber sale and the absence of a clear institutional framework creates unfavourable market conditions (Hansen et al., 
2018). Another source of disincentive is the high risk surrounding such investments. Farmers interested in woodlots face threats such 
as bushfires and droughts (Amanor, 2009). In addition, ELCIR+ participants experienced encroachment and the destruction of their 
woodlots due to unconstrained cattle grazing. 

3.2.3. Intervention characteristics 
The ELCIR+ project targets areas outside forest reserves and its implementation began in 2015. The overall aim of ELCIR+ is to 

contribute to carbon stocks and reduce poverty through direct engagement of communities in land management. The poverty 
reduction goal of the project is centred on providing diversified livelihood options and creating a direct financial benefit to the 
participants by facilitating establishment of own tree woodlots (AfDB 2013). 

The project design seeks to incentivise tree planting by reducing the costs of investment through the provision of seedlings. 
Furthermore, the tree planters were also supposed to receive hand tools and other services such as haulage of seedlings to plantation 
sites, clearing and maintenance (AfDB 2013). In addition, environmental education has been provided through the complementary 
programme DGM.2 

The tree planting goal under ELCIR+ was to establish 5,000 ha of small-to-medium sized forest plantations and 1,200 ha of 
woodlots for fuelwood and charcoal production (AfDB 2013). The mid-term review conducted in January 2018 by the Ministry of Land 
and Natural Resources (MLNR) found slow progress in the tree planting activities of the project. The African Development Bank (AfDB) 
mid-term mission in 2018 stated that only 422 ha of plantations and 290 ha of woodlots had been established since the ELCIR+ project 
began in 2015 (AfDB Group, 2018). Lack of achievement in the component prompted the MLNR to reduce the targets to 1,000 ha for 
plantations and 700 ha for woodlots (ibid.). 

3.3. Intrinsic factors 

3.3.1. Knowledge 
The knowledge about the project was high among the individuals in the entrepreneurial and environmentalist profile. This is 

contrary to the participants in the sustainable charcoal production profile, who, e.g., did not know that the provision of free seedlings 
formed a part of the project and would eventually come to an end. 

Similar distinctions can be applied in terms of know-how – environmentalists and entrepreneurs both had detailed knowledge on 
tree planting, tenure, and benefits, through previous experiences in tree planting. This was again not the case for the sustainable 
charcoal producer profile, who had only basic know-how about tree species, their maintenance and tenure. 

Principles knowledge in the form of climate change awareness was generally high across all groups, shaping their positive attitude 
towards the intervention, however some of the charcoal producers seemed to hold somewhat unrealistic expectations about how tree 
planting is able to quickly reverse the negative impacts of climate change they have been experiencing. All planters in this profile cited 
DGM environmental education as the source of their knowledge of climate change. 

3.3.2. Attitudes 
All profiles displayed positive attitudes towards tree planting, seeing it as a socially positive thing. However, only the individuals in 

the environmental profile described tree planting as an activity that yielded satisfaction, whereas the majority of individuals in the 
other two profiles saw it as a chore. 

Regarding perceived behavioural control, the issue of perceived sufficiency of means and resources proved especially important for 
the individuals in the sustainable charcoal profile, who had the lowest financial means. All tree planters emphasized that they 
dedicated a large share of their disposable income, time and land to establish woodlots, but it was mostly the planters in the sustainable 
charcoal profile, who worried that they would not be able to realise the benefits of the woodlots, due to resource constraints. They 
considered the decision to plant trees as taking a risk. 

The planters in the entrepreneurial and sustainable charcoal production profile experienced favourable subjective norms. Four out 

2 The Dedicated Grant Mechanism for Indigenous Peoples and Local Communities (DGM) is a global capacity building project that is financed 
under FIP and implemented in 14 countries. In Ghana, DGM provides training to the 38 target communities of FIP pilot projects with the objective of 
strengthening knowledge and practices in REDD+ processes and sustainable forest management. (World Bank 2017). The DGM was created as a 
special programme under the FIP, designed to act in synergy with other projects under the Ghana FIP. The aim of the training conducted by DGM in 
local communities is to inform about and provide an overview of REDD+ issues and show the link between climate change and human activities. 
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of six planters in the entrepreneurial profile had close social connections to FC officials and other tree planters. The sustainable 
charcoal production planters were a close-knit group and often emphasized that they were “in it together”. That was not the case for 
some of the environmentally driven participants – three of them explicitly mentioned being the only ones in their networks who 
pursued planting. 

3.4. Decision to participate 

In this section the outcomes of participation in terms of planter’s reflections on ELCIR+ are described and the likelihood of the 
confirmation of decision across profiles is evaluated. Table 2 summarises the key variables that have influenced observed outcomes 
and the key policy implications from the analysis. 

3.4.1. Outcomes of participation 
In general, the majority of the tree planters across profiles felt that the project had not delivered on its promises and were 

disappointed with the support they had received during their tree planting and maintenance efforts. Many mentioned the need for 
some form of financial or hands-on support to cover the cost of maintenance. By design, the project was supposed to provide estab-
lishment and maintenance support (e.g., land preparation and weeding), transport, and technical assistance, which would significantly 
reduce the costs of woodlot establishment. The participants saw that the project design had not sufficiently addressed the external 
environment challenges associated with tree woodlots, such as unconstrained cattle grazing, risk of fire, or illegal logging. Hence, they 
had realised that the venture was more burdensome than anticipated. 

Several important lessons learned stemmed from these observation – firstly, it is important that the institutions engaged in the 
project throughout its implementation communicate clearly and carefully the extent of assistance offered. In situation of bottlenecks 
the participants should be informed of shortages or delays of support. Secondly, the project design could be adjusted to better reflect 
the external environmental characteristics of the locality – informing of wildfire risk management techniques and providing assistance 
with fencing. 

A positive outcome, experienced by the individuals in the sustainable charcoal adaptation profile is the development of a sup-
portive community around tree planting. The policy maker can learn from this outcome and, e.g., by creation of tree planters’ as-
sociations, could contribute to higher interest in the project, especially among individuals with low financial means and lack of tree 
planting experience. 

3.4.2. Confirmation of participation 
Low perceived behavioural control might result in the discontinuation of tree planting projects, especially if the project does not 

include design elements to mitigate this risk. The risk of discontinuation seems especially high in the case of the charcoal producers, 
who were highly motivated to pursue environmentally conscious action, but at times had an unrealistic expectation, hoping that their 
tree planting would quickly reverse the negative effects of climate change, a belief that lived on, even after awareness raising and 
training sessions. Additionally, the planters in the charcoal producer profile pointed towards the lack of knowledge of running a 
business, the long-term nature of such investment and the lack of accompanying infrastructure as key obstacles to making it a 

Table 2 
Key factors identified and lessons learned.  

Factor Relevance for tree planting outcomes Influence on tree 
planting 
outcomes 

Lesson learned for the policy maker 

External 
environment 

Risks of unconstrained cattle grazing, risk of fire, or illegal 
logging. 

(− ) Include and encourage risk management techniques: 
tree planting as firebelts, provide assistance with 
fencing. 

Know-how Experience and knowledge in planting and maintenance of 
woodlots was an important factor in the decision to 
participate and allowed the participants to make beneficial 
decision on choice of species and size of woodlots. 

(+) Incentivise participation in the project through 
provision of technical advice to the potential planters. 

Principles 
knowledge 

Awareness of climate change was a key factor in 
participation decision across all profiles.Some participants 
held unrealistic expectations with respect to the role of tree 
planting for climate change mitigation, creating risk of 
disappointment and discontinuation. 

(+)     

(− ) 

Improve the outreach and of the quality of 
environmental education component. 

Perceived 
behavioural 
control 

The establishment and maintenance of woodlot came at a 
large personal expense (time, money and labour) for the 
majority of planters. This creates a high risk of reversal of 
the decision to participate. 

(-) Ensure that the extent of available support is 
communicated to the potential tree planters clearly 
and truthfully, to allow informed decision-making. 
Ensure delivery of monetary support and equipment, 
especially to the vulnerable populations. 

Subjective norm Proximity to and support from other tree planters 
encouraged participation, especially for those with low 
perceived behavioural control and know-how. 

(+) Creation of support groups, e.g., tree planting 
associations, to incentives further participation.  
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profitable venture. Many were considering dedicating their land to cashew production, which is popular in the region and profitable, as 
an alternative to tree plantations. The risk of woodlot abandonment was low for planters in the other two profiles. Yet, none of the 
participants in the entrepreneurial profile had the intention to further expand their woodlots, while two of environmentally-oriented 
adopters considered expanding their engagement in tree planting. 

4. Discussion 

This paper proposes a policy tool that addresses the need to encompass people’s cognitive and affective processes in the effective 
planning, monitoring and evaluation of climate change adaptation policies. Designed by drawing upon decision-making literature 
(Ajzen, 1991; Meijer et al., 2015; Rogers, 2003), the Participation Capacity Framework facilitates tracing how extrinsic factors 
(personal and external environment characteristics) and intrinsic factors (knowledge and attitudes) influence the decision to partic-
ipate in a specific adaptation intervention. 

The measurement of intrinsic factors poses several challenges. Such cognitive and affective measures, are not directly observable 
but rather a latent construct (Milfont and Duckitt, 2010). In particular attitudes are difficult to measure and subject to two biases. 
Firstly, in interviews a risk of social desirability bias exists, meaning that respondents are likely to exaggerate their positive feelings 
towards the adaptation instrument, hoping to be viewed in a favourable light (Oppenheim, 1992). Additionally, an acquiescence bias is 
possible, where respondents by default agree with questions. These biases can be reduced by mindful interview design, initial testing 
and communicating to the respondents that the interest is in their honest opinions and that there are no right or wrong answers. 
Moreover, the recall problem (Rogers, 2003) may arise when the framework is applied ex-post, leading to distortions in decision- 
making time. In addition to the latent nature, intrinsic variables tend to be cross-cutting and feed into each other. 

Findings obtained by applying the framework, as evidenced in the example of application, fall into Smit and Wandel’s “practical 
application” group of studies on adaptation (2006: 285), in contrast to studies that measure relative vulnerabilities, quantify impacts, 
or estimate effects of presumed adaptations. They describe this kind of analyses as “research that investigates the adaptive capacity and 
adaptive needs in a particular region or community in order to identify means of implementing adaptation initiatives or enhancing 
adaptive capacity. […] [T]he focus is to document the ways in which the system or community experiences changing conditions and 
the processes of decision-making in this system” (Smit and Wandel, 2006: 285). Such an approach, as evidenced by Smit and Wandel 
(2006), results in a highly context specific knowledge of risks and opportunities related to climate change, while at the same time 
allows for making practical decisions on the course of adaptation. A uniform impact of specific variables such as age or gender on the 
adaptation decision is not presumed – the important influences and interactions are identified directly from communities of interest 
through empirical analysis. It therefore allows for a more nuanced insight into the decision-making and to propose specific and 
practical solutions. Nevertheless, through applying the framework rigorously across different cases and comparing across communities 
or societies, some degree of generalisation can be achieved. This type of “scaling up” (Smit and Wandel, 2006: 285) would allow 
identification of key characteristics and factors that are relevant to the participation capacities towards different types of interventions. 
It is anticipated that more generalised lessons can be learned especially in terms of the influence of various incentives on the decision- 
making process in projects of similar nature and set in a similar context. 

We believe that the application of the framework allows for a more inclusive planning, monitoring, and evaluation of climate 
change adaptation interventions. By conducting this type of analysis and employing its results in the implementation, the policy maker 
ensures that participants’ knowledge and preferences are reflected in the intervention, while at the same time giving the participants 
agency in the project implementation and its associated livelihood outcomes. We anticipate that the framework can be applied to a 
broader range of interventions, beyond climate change adaptation, and we encourage exploring this in future studies. 
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from AfDB.  

Ajzen, I., 1991. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 50 (2), 179–211. https://doi.org/10.1016/0749-5978(91)90020-T. 
Ajzen, I., 2012. The Theory of Planned Behaviour. In: Lage, P.A.M., Kruglanski, A.W., Higgins, E.T. (Eds.), Handbook of theories of social psychology. Sage 

Publications, London, pp. 438–459. 
Alam, G.M., Alam, K., Mushtaq, S., 2017. Climate change perceptions and local adaptation strategies of hazard-prone rural households in Bangladesh. Clim. Risk 

Manage. 17, 52–63. https://doi.org/10.1016/j.crm.2017.06.006. 
Ali, A., Erenstein, O., 2017. Assessing farmer use of climate change adaptation practices and impacts on food security and poverty in Pakistan. Clim. Risk Manage. 16, 

183–194. https://doi.org/10.1016/j.crm.2016.12.001. 
Amanor, K.S., 2009. Tree plantations, agricultural commodification, and land tenure security in Ghana. In: Ubink, J.M., Hoekema, A.J., Assies, W.J. (Eds.), Legalising 

land rights. Local practices, state responses and tenure security in Africa, Asia and Latin America. Leiden University Press, Leiden, NL, pp. 133–162. 

A.N. Wojewska et al.                                                                                                                                                                                                  



Climate Risk Management 33 (2021) 100326

11

Arbuckle, J.G., Prokopy, L.S., Haigh, T., Hobbs, J., Knoot, T., Knutson, C., Loy, A., Mase, A.S., McGuire, J., Morton, L.W., Tyndall, J., 2013. Climate change beliefs, 
concerns, and attitudes toward adaptation and mitigation among farmers in the Midwestern United States. Clim. Change 117 (4), 943–950. https://doi.org/ 
10.1007/s10584-013-0707-6. 

Barnes, A.P., 2012. A typology of dairy farmer perceptions towards climate change. Climatic Change 112 (2), 507–522. https://doi.org/10.1007/s10584-011-0226-2. 
Below, T.B., Mutabazi, K.D., Kirschke, D., Franke, C., Sieber, S., Siebert, R., Tscherning, K., 2012. Can farmers’ adaptation to climate change be explained by socio- 

economic household-level variables? Global Environ. Change 22 (1), 223–235. https://doi.org/10.1016/j.gloenvcha.2011.11.012. 
CPI, 2019. Global Landscape of Climate Finance 2019 [Barbara Buchner, Alex Clark, Angela Falconer, Rob Macquarie, Chavi Meattle, Rowena Tolentino, Cooper 

Wetherbee]. London: Climate Policy Initiative. Available at: https://climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2019. 
Danquah, J.A., 2015. Analysis of factors influencing farmers’ voluntary participation in reforestation programme in Ghana. Forests, Trees and Livelihoods 24 (3), 

176–189. 
Deressa, T.T., Hassan, R.M., Ringler, C., Alemu, T., Yesuf, M., 2009. Determinants of farmers’ choice of adaptation methods to climate change in the Nile Basin of 

Ethiopia. Global Environ. Change 19 (2), 248–255. https://doi.org/10.1016/j.gloenvcha.2009.01.002. 
Dumenu, W.K., Samar, S., Mensah, J.K., Derkyi, M., Oduro, K.A., Pentsil, S., Nutakor, E., Foli, E.G., Obeng, E.A., 2014. Benefit sharing mechanism for REDD+

implementation in Ghana. Consultancy Report. Accra, GH: FC, Ghana.  
Ellis, F., 2000. Rural livelihoods and diversity in developing countries. Oxford University Press. 
Fielding, K.S., Terry, D.J., Masser, B.M., Hogg, M.A., 2008. Integrating social identity theory and the theory of planned behaviour to explain decisions to engage in 

sustainable agricultural practices. British Journal of Social Psychology 47 (1), 23–48. https://doi.org/10.1348/014466607X206792. 
Gbetibouo, G. A., 2009. Understanding farmers’ perceptions and adaptations to climate change and variability: The case of the Limpopo Basin, South Africa (IFPRI 

Discussion Paper 00849). Retrieved from: http://ebrary.ifpri.org/utils/getfile/collection/p15738coll2/id/31770/filename/31771.pdf. 
Grothmann, T., Patt, A., 2005. Adaptive capacity and human cognition: the process of individual adaptation to climate change. Global Environ. Change 15 (3), 

199–213. https://doi.org/10.1016/j.gloenvcha.2005.01.002. 
Hahn, M.B., Riederer, A.M., Foster, S.O., 2009. The Livelihood Vulnerability Index: A pragmatic approach to assessing risks from climate variability and change—A 

case study in Mozambique. Global Environ. Change 19 (1), 74–88. https://doi.org/10.1016/j.gloenvcha.2008.11.002. 
Hansen, C.P., Rutt, R.L., Acheampong, E., 2018. “Experimental” or business as usual? Implementing the European Union Forest Law Enforcement, Governance and 

Trade (FLEGT) voluntary partnership agreement in Ghana. Forest Pol. Econom. 96, 75–82. https://doi.org/10.1016/j.forpol.2018.08.012. 
Harrington, L.M., Lu, M., 2002. Beef feedlots in southwestern Kansas: local change, perceptions, and the global change context. Global Environ. Change 12 (4), 

273–282. https://doi.org/10.1016/S0959-3780(02)00041-9. 
Hassan, R.M., Nhemachena, C., 2008. Determinants of African farmers’ strategies for adapting to climate change: Multinomial choice analysis. Afr. J. Agricult. Resour. 

Econom. 2 (311–2016-5521), 83–104. 
Hassinger, E., 1959. Stages in the adoption process. Rural Sociol. 24 (1), 52. 
IPCC, 2019. Climate Change and Land: An IPCC Special Report on climate change, desertification, land degradation, sustainable land management, food security, and 

greenhouse gas fluxes in terrestrial (Summary for Policymakers) ecosystems. Intergovernmental Panel on Climate Change, Geneva.  
Maddison, D., 2007. The perception of and adaptation to climate change in Africa (Policy Research Working Paper 4308). Retrieved from the World Bank: http:// 

documents.worldbank.org/curated/en/479641468193774164/The-perception-of-and-adaptation-to-climate-change-in-Africa. 
Mombu, M.V., Mason, J.J., Nakuku, B.B., 2007. Understanding the local charcoal trade, stakeholders and economic linkages in the forest savannah transition zone of 

Ghana. Nature Conservation Research Centre, Ghana.  
Mase, A.S., Gramig, B.M., Prokopy, L.S., 2017. Climate change beliefs, risk perceptions, and adaptation behavior among Midwestern US crop farmers. Clim. Risk 

Manage. 15, 8–17. https://doi.org/10.1016/j.crm.2016.11.004. 
Meijer, S.S., Catacutan, D., Ajayi, O.C., Sileshi, G.W., Nieuwenhuis, M., 2015. The role of knowledge, attitudes and perceptions in the uptake of agricultural and 

agroforestry innovations among smallholder farmers in sub-Saharan Africa. Int. J. Agricult. Sustainab. 13 (1), 40–54. https://doi.org/10.1080/ 
14735903.2014.912493. 

Mertz, O., Mbow, C., Reenberg, A., Diouf, A., 2009. Farmers’ perceptions of climate change and agricultural adaptation strategies in rural Sahel. Environ. Manage. 43 
(5), 804–816. https://doi.org/10.1007/s00267-008-9197-0. 

Milfont, T.L., Duckitt, J., 2010. The environmental attitudes inventory: a valid and reliable measure to assess the structure of environmental attitudes. J. Environ. 
Psychol. 30 (1), 80–94. https://doi.org/10.1016/j.jenvp.2009.09.001. 

MOFA. (2010a). Kintampo North Municipal. Retrieved from https://mofa.gov.gh/site/sports/district-directorates/brong-ahafo-region/176-kintampo-north- 
municipal. 

MOFA (2010b). Kintampo South. Retrieved from http://mofa.gov.gh/site/index.php/sports/district-directorates/brong-ahafo-region/152-kintampo-south. 
Ndamani, F., Watanabe, T., 2015. Farmers’ perceptions about adaptation practices to climate change and barriers to adaptation: A micro-level study in Ghana. Water 

7 (9), 4593–4604. https://doi.org/10.3390/w7094593. 
Niles, M.T., Lubell, M., Brown, M., 2015. How limiting factors drive agricultural adaptation to climate change. Agric. Ecosyst. Environ. 200, 178–185. https://doi.org/ 

10.1016/j.agee.2014.11.010. 
Notenbaert, A., Karanja, S.N., Herrero, M., Felisberto, M., Moyo, S., 2013. Derivation of a household-level vulnerability index for empirically testing measures of 

adaptive capacity and vulnerability. Reg. Environ. Change 13 (2), 459–470. https://doi.org/10.1007/s10113-012-0368-4. 
Oppenheim, A.N., 1992. Questionnaire design, interviewing and attitude measurement. Pinter Publishers, New York.  
Oberlack, C., Sietz, D., Bonanomi, E.B., De Bremond, A., Dell’Angelo, J., Eisenack, K., Villamayor-Tomas, S., 2019. Archetype analysis in sustainability research: 

meanings, motivations, and evidence-based policy making. Ecol. Soc. 24 (2). 
Rogers, E.M., 2003. Diffusion of innovations. Free Press, New York.  
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