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Abstract
Many regions around the world are experiencing an increase in climate-related shocks, 
such as drought. This poses serious threats to farming activities and has major implica-
tions for sustaining rural livelihoods and food security. Farmers’ ability to respond to and 
withstand the increasing incidence of drought events needs to be strengthened and their 
resilience enhanced. Implementation of measures to enhance resilience is determined by 
decisions of farmers and it is important to understand the reasons behind their behavior. 
We assessed the viability of measures to enhance resilience of farmers to drought, by 
developing a general framework that covers economic-technical and psychological-cog-
nitive aspects, here summarized under the terms (1) motivation and (2) feasibility. The 
conceptual framework was applied to cocoa farmers in Ghana and tef farmers in Ethiopia 
by using questionnaire-based surveys. A portfolio of five specific measures to build resil-
ience (i.e., irrigation, shade trees, fire belts, bookkeeping, mulching, early mature varieties, 
weather forecast, reduced tillage, improved harvesting) in each country was evaluated with 
a closed-ended questionnaire that covered the various aspects of motivation and feasibil-
ity whereby farmers were asked to (dis)agree on a 5-point Likert scale. The results show 
that if the motivation mean score is increased by 0.1 units, the probability of implementa-
tion increases by 16.9% in Ghana and by 7.7% in Ethiopia. If the feasibility mean score 
is increased by 0.1 units, the probability of implementation increases by 24.9% in Ghana 
and by 11.9% in Ethiopia. We can conclude that motivation and feasibility matter, and we 
improve our understanding of measure implementation if we include both feasibility and 
motivation into viability assessments.
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1 Introduction

Farming activities have always been inherently sensitive to variability and are regularly 
subject to shocks and changes which often cannot be anticipated (Urruty et al. 2016). Fac-
ing these uncertainties, farmers ever since had to deal not only with short-term challenges 
but also with more strategic decisions driven by long-term objectives (Rodriguez et  al. 
2011). However, there is a consensus that change is accelerating, and shocks are becoming 
less predictable, more frequent, and more intense (Barrett and Constas 2014; International 
Food Policy Research Institute [IFPRI] 2014) because interconnections between elements 
of the socioecological system that agriculture is, lead to consequences beyond the immedi-
ate context (Darnhofer et al. 2016; Sardar 2015). For example, the fifth assessment report 
of the Intergovernmental Panel on Climate Change (IPCC) indicated that many regions 
around the world are experiencing an increase in extreme weather and climate-related 
shocks, such as drought.

Drought, among all the natural hazards, is the most important climate-related shock 
worldwide (Bryant 2005; Wilhite 2000). This poses serious threats to farming activities 
and has major implications for rural livelihoods and food security, in particular, for Sub-
Saharan Africa which relies highly on rainfed smallholder agriculture (Thornton et  al. 
2011; Wheeler and von Braun 2013). An increase in frequency and spatial coverage of 
irregular rainfall patterns and drought events has been observed over the past decades, and 
climate change scenarios predict this trend to continue in the future. These observations 
and scenarios also apply for the two case study countries Ghana and Ethiopia (Deressa 
et  al. 2011, 2009; Evangelista et  al. 2013). Both, cocoa farmers in Ghana, producing a 
cash crop, and tef farmers in Ethiopia, cultivating a staple crop, are highly vulnerable to 
droughts because of the utmost importance of these crops for their livelihood. Thus, there 
is evidence of the vulnerability of farming activities to drought globally and notably in 
Ghana and Ethiopia and, therefore, a growing need for new effective strategies to minimize 
the adverse effects of drought.

The concept of resilience is gaining much attention in order to try dealing with shocks 
like drought in a more dynamic manner. According to Tendall et  al. (2015, p. 18) “it 
[resilience] can broadly be defined as the dynamic capacity to continue to achieve goals 
despite disturbances and shocks.” Therefore, by definition, resilient farmers are more 
likely to absorb, react, restore, learn, and build robustness (International Food Policy 
Research Institute [IFPRI] 2014; Tendall et al. 2015). However, adaptation strategies and 
measures, launched by agricultural policies are encountering a number of limitations and 
reveal inadequacies in its capacity to meet the goal of enhancing resilience (Thompson and 
Scoones 2009). Thus, farmers’ ability to respond and withstand to the increasing incidence 
of drought events and their consequences, needs to be strengthened and their resilience 
enhanced (Darnhofer 2014). In addition, more attention should be paid to the viability of 
measures and the ability to implement them.

Implementation of measures is determined by decision-making. Therefore, it is impor-
tant to understand the reasons behind farmers’ behavior when aiming at enhancing resil-
ience (Blackstock et al. 2010). This study contributes to filling this gap in the resilience 
literature. We postulate that measures have to be perceived as viable in order to be imple-
mented (Lim et  al. 2004) and the drivers and constraints shaping the viability of meas-
ures have to be better understood (Niles et al. 2015). Until today, viability indicators are 
often defined by top-down rather than bottom-up approaches. Usually, these indicators 
only include economic and technical aspects. Empirical research on implementation of 
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measures has often neglected the importance of the human dimension, of measurable and 
alterable psychological factors like interest and motivation (Gebrehiwot and van der Veen 
2015; Grothmann and Patt 2005). We expect that key indicators determining the viability 
of measures include both, economic-technical and psychological-cognitive aspects, here 
summarized under the terms (1) motivation and (2) feasibility. Subsequently, this study 
aimed to answer the research question; “can we better understand the implementation of 
measures by including both, feasibility and motivation into the viability assessment?” and 
attain the following objectives:

(1) Develop a framework and define measurable indicators shaping farmers’ feasibility 
to implement measures and farmers’ motivation towards the implementation of those 
measures.

(2) Apply this framework by means of a questionnaire-based survey to two exemplary 
case studies in Ghana and Ethiopia. In each case, we assessed five particular measures 
designed either by cocoa or tef farmers to enhance their resilience to drought.

(3) Evaluate if and how much the two dimensions contribute in explaining the implementa-
tion of measures to enhance resilience.

2  Connecting motivation concepts with feasibility components

We propose a new framework (Fig.  1) to assess the viability of measures based on the 
dimensions (1) motivation, (2) feasibility, and the (3) socioeconomic background, as well 
as (4) farmers’ drought experience. The three dimensions are expected to contribute to the 
farmers’ decision-making whether or not to implement a particular measure. We postu-
lated that it is possible to measure and explain decision-making with a holistic approach 
that takes various dimensions into account. Even though every human being has its own 
perception and opinion about specific indicators, the sum of the indicators gives us infor-
mation about the dimension and thus, enables a positivist measurement and ultimately the 
prediction of a behavior. The development of the framework is designed around a realist 

Fig. 1  Conceptual framework with (1) feasibility, (2) motivation, (3) socioeconomic background, and (4) 
drought experience and their respective indicators determining a (non-)implementation of measures
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ontology (Moon and Blackman 2014). The following section explains in more detail how 
the stated indicators were elaborated and justified by literature reviews.

According to the IPCC (McCarthy et  al. 2001, p. 982) “the practice of identifying 
options to adapt to climate change and evaluating them in terms of criteria such as avail-
ability, benefits, costs, effectiveness, efficiency, and feasibility” is important. Feasibility is 
a dimension depending on a variety of indicators. The most important indicators are likely 
to be the technical feasibility, the existence of sufficient management capacity for design 
and implementation, and the costs and benefits of measures (Brooks et  al. 2011). Thus, 
a wide variety of economic, social, political, and environmental conditions contribute to 
shaping the feasibility of measures (Burton et  al. 2002).Various indicators for feasibility 
can be found in the literature inter alia about feasibility studies. Mesly (2017, p. 78) states 
in his book about “Project Feasibility” that “the goal of the feasibility expert is to evalu-
ate methodically whether the proposed project has any chance of meeting its objectives; 
[…] they must set the parameters that help determine whether a project is a success or a 
failure.” He describes eight elements that have an influence on the success or failure of 
a project, namely the: financial, organizational, environmental, technological, marketing, 
sociocultural, legal and political contextual risk (Mesly 2017, p. 85). After all, a predefined 
setup for conducting a feasibility study does not exist and the format has to be adapted to 
the project being evaluated, taking into account the project’s goals (Mesly 2017, p. 94). 
In the IPCC report from 2014, the attractiveness and feasibility of adaptation measures to 
climate change is outlined in a hierarchical manner, where first, one needs to consider the 
effects of climate change, for which measures are needed in order to adapt. Then, to which 
extent one can adapt to the effects of climate change considering technical and physical 
limits, followed by what adaptation measures are desirable, considering available resources 
(such as money) and what is possible considering political and institutional constraints 
(Chambwera et al. 2014).

Below et al. (2012) highlight that the feasibility of measures to adapt to climate change 
depends on biophysical and economic factors like natural, physical, financial, and social 
capitals. Hassan and Nhemachena (2008) show that adaptation to climate change at farm 
level in Africa is influenced by farm assets, access to extension services, access to tech-
nology and information, and knowledge about the adaptation measure. Furthermore, the 
feasibility of a measure depends on how easy it is to implement, not only in terms of costs 
but also in terms of non-financial factors like time (Lim et al. 2004). They emphasize the 
importance of involving the affected stakeholders in the process of the feasibility assess-
ment, since adaptation measures must be feasible for the stakeholders who are to imple-
ment them (Lim et al. 2004). Different measures can have different requirements in terms 
of capital, knowledge and time needed for their implementation. Therefore, it is important 
to look at the measures’ specific feasibility. These definitions of feasibility indicators and 
feasibility studies were the basis for developing the feasibility indicators of the framework. 
We used the following indicators in our framework: money, time, tools, knowledge and 
information, accessibility, governmental, and information from extension.

In contrast to feasibility, motivation can be defined as “any internal process that ener-
gizes, directs, and sustains behavior” (Reeve 2016, p. 31), or simpler as “wanting, […] 
desiring some change in the self and/or the environment” (Baumeister 2016, p. 1). There 
are different aspects of motivation, such as needs (biological, psychological, and implicit 
needs), cognitions (goals, plans, expectancies, beliefs, values, attributions, and self-con-
cept), and emotions (basic emotions, self-conscious emotions, cognitively complex emo-
tions) (Baumeister 2016; Reeve 2016). Furthermore, the term motivation is used for every-
day convenience (Kleinginna and Kleinginna 1981). Non-psychologists often use the term 
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motivation in an all-inclusive sense ((Kleinginna and Kleinginna 1981) and according to 
Maslow for the majority of human beings (except for behavioral psychologists) “the origi-
nal criterion of motivation […] is the subjective one” (Maslow 1955, p. 58). In theory, 
motivation is dependent on internal and external circumstances (Baumeister 2016) and is 
one of the fundamental drivers of humans to take action (Broussard and Garrison 2004; 
Guay et  al. 2010). As there is no general theory of motivation (Baumeister 2016; Kle-
inginna and Kleinginna 1981; Reeve 2016), different and specific motivation theories such 
as goal theories, the expectancy-value theory, and the self-concordance model have been 
reviewed to serve as a basis to develop measurable indicators of motivation. These are: the 
usefulness of the measure, the expected financial reward of the measure, the identification 
with the measure, the subjective motivation towards implementing the measure, the satis-
faction with the measure, and the implementation of the measures by peers.

According to Geen (1995), motivation is a process consisting of three different steps. 
The first step is defining a goal which the person wants to reach, the second is having the 
intention to achieve the goal, and the third defining a strategy on how to initiate the neces-
sary behavior. The goals are chosen in a way that they “satisfy either personal needs or 
situational demands” (Geen 1995, p. 20). One of the variables that influences the com-
mitment to a goal and consequently the motivation is the reward that a goal involves (e.g., 
financial rewards) (Geen 1995).

The expectancy-value theory says that motivation is boosted by two main drivers, 
namely by the perceived outcomes of a certain action and by the value that is attrib-
uted on this outcome (Ajzen 1975; Ajzen and Fishbein 1980; Atkinson 1964). First, 
a belief about an object or action is developed. This belief can be modified by newly 
obtained information. Once the belief is developed, a value is assigned to the object 
or action. Based on these beliefs and values an expectation and attitude towards the 
outcome of the action is created (Fishbein and Ajzen 1975). According to Ajzen and 
Fishbein (1980) behavior intention does not only depend on the perceived outcomes 
and their values but also depends on subjective norms (Ajzen and Fishbein 1980). An 
individual is more likely to perform a certain action or behavior if they believe that 
important other people think the individual should do it (Ajzen and Fishbein 1980). 
Several studies in different countries showed subjective norms to positively influence 
farmers’ intentions to implement measures (Borges et  al. 2014; Fielding et  al. 2005; 
Martínez-García et  al. 2013; Zeweld et  al. 2017; Zubair and Garforth 2006). In this 
case, social pressure can be created by peers, namely other farmers in the same geo-
graphical area. Therefore, it is expected that measures that are implemented by the 
peers are more likely to be adopted.

The self-concordance model of Sheldon and Elliot (1999) explains the degree to which 
the goal pursuit is consistent with personal interests and values. The self-concordance model 
describes four different pillars, namely intrinsic, identified, introjected, and external motiva-
tion. Intrinsic motivation is based on the subjective interest, pleasure, enjoyment, and satis-
faction, and no other reasons are needed for the formation of the goal intention and the goal 
pursuit. Identified motivation is consistent with personal interest and values and is based 
on the personal importance and conviction of certain actions or behaviors. In other words, 
something is done or pursued because it is believed to be the right thing and often this is 
also communicated to the outside by recommending certain behaviors to peers. Introjected 
motivation is based on reasons of goal pursuit that are already internalized, but not your 
“own,” which means that you do something because you are told so. External motivation is 
solely influenced by external factors, such as environmental pressure or monetary rewards. 
Due to the different degrees of internalization, the self-concordance is lowest when based on 
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external motivation and highest when based on identified and intrinsic motivation (Deci and 
Ryan 1985; Sheldon and Elliot 1999; Sheldon and Houser-Marko 2001).

In addition to feasibility and motivation, the framework also covers socioeconomic vari-
ables of the farmers as well as their drought experience and perception. The indicators 
of yield (mean yield between 2015 and 2017) and acreage of the respective crop (area 
crop) were used to understand and cover the socioeconomic environment of the farm-
ers. Additionally, we included farmers’ education (if they have a basic education and at 
least attended primary school) and the household size as well as the age and the gender of 
the farmers in our framework. The framework further covers the importance of, and per-
ceived drought experience (drought as most devastating shock and the expectations for an 
increase in future drought damages).

3  Methodology

The theoretical framework is deductively tested in the context of two case studies with 
each five case specific measures (see Fig. 3) to enhance farmers’ drought resilience. The 
following section describes the methodology we used in both case studies and explains the 
applied methods in the last section.

Fig. 2  Location of the two case studies and the selected study sites in Ghana and Ethiopia

Fig. 3  Selected and assessed measures to enhance farmers’ resilience to drought
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3.1  Two case studies: Ghanaian cocoa farmers and Ethiopian tef farmers

The two case studies focus on two different commodities in two countries were conducted 
to test the applicability of the framework and if feasibility and motivation behave similarly 
in both cases. Thus, the conceptual framework was applied to cocoa farmers in Ghana and 
tef farmers in Ethiopia. In both countries, cocoa (Theobroma cacao L.), and tef (Eragrostis 
tef (Zucc.) Trotter), respectively, largely dominate the agricultural sector and the economy 
in terms of income, employment and food security (cocoa is an indirect, while tef is a 
direct contributor to food security) (Kongor et al. 2017; Minten et al. 2018; Monastyrnaya 
et al. 2016; Stanturf et al. 2011). While cocoa can be classified as cash crop, tef is a staple 
crop. The research was conducted in the Ashanti and Western regions of Ghana and in the 
Oromia Region of Ethiopia (see Fig.  2). The former are the most important cocoa pro-
ducing regions in Ghana and the latter one of the major tef-production areas in Ethiopia 
(Ketema 1997; Monastyrnaya et  al. 2016). A detailed characterization of the study sites 
and the socioeconomic context of the sample can be found in Table 2 in the Supplementary 
material.

The case studies focus on farmers, being the least drought-resilient actors in the respec-
tive value chains (Duguma et  al. 2017; Monastyrnaya et  al. 2016). The increase in fre-
quency and spatial coverage of irregular rainfall patterns and drought events in Ghana and 
Ethiopia over the past few decades points out the imperative of enhancing resilience. Fur-
thermore, climate change scenarios predict this trend to continue in the future (Deressa 
et al. 2011, 2009; Evangelista et al. 2013).

In both case studies, a portfolio of five particular measures to enhance resilience 
was assessed. The measures were selected and adapted from measures elaborated 
by cocoa and tef farmers, which were developed within the framework of a work-
shop (Joerin 2018a, b). The selection process was based on the criterion that farm-
ers should be able to implement the chosen measures on their own. In collaboration 
with different experts, all measures have been classified according to this criterion. 
The portfolio represents a great diversity in terms of requirements for implementa-
tion. The selected measures were irrigation systems, shade trees, fire belts, bookkeep-
ing, and mulching for Ghana and irrigation, early mature varieties, weather forecast, 
reduced tillage, and improved harvesting technologies for Ethiopia (Fig.  3). While 
some of the measures are already implemented to a certain extent, others are not. 
Further, the portfolio covers a wide range of different measures, either reactive or 
anticipatory. Further details characterizing the measures can be found in Table  3 in 
the Supplementary material.

3.2  Survey: design, data collection and analysis

3.2.1  Quantitative questionnaire

We designed a quantitative survey with closed-ended questions to evaluate the feasi-
bility and farmers’ motivation towards the proposed measures. To do so, we designed 
a questionnaire based on our conceptual framework to assess the viability of specific 
measures. The questionnaire was divided into three main parts: socioeconomic and 
sociodemographic questions, drought-related information, and specific statements about 
the measures containing the aspects of feasibility and motivation. Statements have been 
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developed for each indicator of feasibility and motivation separately (e.g., “I have the 
money to implement measure x”). The answer options to (dis-)agree with the statements 
were set on a 5-point Likert scale with the categories “strongly disagree,” “somewhat 
disagree,” “neither agree nor disagree,” “somewhat agree,” and “strongly agree.” We 
combined the written Likert scale with a visual illustration to facilitate the choice for 
the respondent. The visual Likert scale can be found in Fig.  8 in the Supplementary 
material. The socioeconomic and sociodemographic indicators were based on adap-
tation measure literature and tailored to the respective countries. In order to create 
consistency, the statements of feasibility and motivation were formulated based on a 
perceived optimal level of implementation that has to be defined by the respondent. A 
balanced incomplete block design was used and only two of the five measures were 
randomly assigned to each farmer to reduce the duration of the interview and thus avoid 
tiredness and loss of interest by the respondent. The questionnaire can be found in Sec-
tion 8.3 in the Supplementary material.

3.2.2  Data collection

The data was collected during a fieldtrip between May and July 2018. We worked with two 
trained facilitators in each country to conduct face-to-face interviews. Stratified Random 
Sampling was used to select farmers from different Agro-Ecological Zones with different 
rainfall patterns and therefore dissimilar experience of drought events. In Ghana, a total of 
307 farmers were surveyed and in Ethiopia 275 farmers. Since each respondent was asked 
two randomly assigned measures, each measure was assessed at least 109 times. In order 
to reduce the geographical impact, each measure has been covered at least eight times per 
village.1

3.2.3  Data processing and analysis

The data processing and the statistical analysis was done with IBM SPSS Statistic Ver-
sion  25© (IBM 2017). The imported data was cleaned, controlled for reliability, and pre-
pared for the analysis. Data analysis includes descriptive statistics, inferential tests and 
binary logistic regression models. The responses on the 5-point Likert scale were coded 
on a scale from 1 (strongly disagree) to 5 (strongly agree) while nonresponses were 
coded using negative values. Since indicators are seen as equally important as drivers 
or constraints towards the corresponding dimension (feasibility and motivation), mean 
scores were built using standardized means over all corresponding indicators [mean 
scores]. The composed dimensions feasibility and motivation were also tested for inter-
nal reliability (Cronbach’s α for motivation 0.626; and for feasibility 0.749). Statistical 
significance is considered for p value of < 0.05 in all analyses (Ambelu et  al. 2017). 
The predictors used in the binary logistic regression were controlled for multicollin-
earity and for reasons of comparability means for feasibility and motivation indicators 
were standardized. The confidence intervals of all the predictors in the regression are 
reported at 95% level. Missing values led to exclusion in the analysis and hence smaller 
sample sizes (n) may occur.

1 For Ethiopia Kebele, the smallest administrative unit was used as equivalent for villages.
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4  Results

4.1  Feasibility and motivation for the measures and their implementation

Our results show that not all measures were implemented with equal shares. Further, 
also the calculated mean scores for feasibility and motivation differ for the assessed 
measures in both case studies (Fig.  4a). Bookkeeping in cocoa farming and reduced 
tillage in tef farming showed lowest motivation scores. In terms of feasibility, lowest 
scores were obtained for irrigation in tef and cocoa and also for improved harvesting 
technologies in tef—all of them high-technological measures.

Similarly, to differences in feasibility and motivation, differences were found among 
the share of implementation (Fig.  4b). In Ghana, the measures mulching, shade trees 
and fire belts were implemented by the majority of the farmers (100%, 97.5%, and 
89.4%, respectively), while bookkeeping was implemented by 34.2% and irrigation sys-
tems by only very few farmers (6.5%). In Ethiopia, the measures early mature varieties, 
reduced tillage and weather forecast were implemented by about two thirds of the farm-
ers (70%, 67.9%, and 62.7%, respectively), while improved harvesting was implemented 
by only 13.8% and irrigation technologies by nobody.

Because feasibility and motivation were found to strongly vary among the different 
measures and the share of implementation was not equal for all measures, we checked 
for correlation between motivation and the implementation (Ethiopia: r = 0.098, 
p = 0.022*, n = 548; Ghana: r = 0.485, p < 0.001***, n = 609), as well as between feasi-
bility and implementation (Ethiopia: r = 0.329, p < 0.001***, n = 544; Ghana: r = 0.565, 
p < 0.001***, n = 612). All correlations were found to be positive and the effect of their 
strength according to Cohen (1992) mediocre, except the correlation between motivation 
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Fig. 4  a Boxplots with standardized feasibility and motivation means for each measure separately and b the 
share of implementation among the surveyed farmers for both case studies
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and implementation of measures in Ethiopia; there, the effect strength was weak. This 
correlation is illustrated in Fig. 5 for both case studies and tested with Mann–Whitney 
U test for sample dependencies. Motivation means for Ghana are different for imple-
mented and non-implemented measures (U = 68,560.000, p < 0.001***, Mann–Whitney 
U test) and farmers are more motivated when they have the measure implemented. The 
same can be observed for the Ghanaian feasibility means (U = 70,566.500, p < 0.001***, 
Mann–Whitney U test) and again farmers perceived measures more feasible to imple-
ment when having them already implemented. In the Ethiopian case study, similar 
motivation means for implemented and non-implemented measures were observed 
(U = 40,081.500, p = 0.071, Mann–Whitney U test). In contrast to this, feasibility means 
were found to be significantly different for implemented and for non-implemented meas-
ures, again with higher perceived feasibility for measures which are already imple-
mented (U = 50,588.000, p < 0.001***, Mann–Whitney U test).

4.2  (Non‑)implementation of measures explained by feasibility and motivation

A binary logistic regression was applied to analyze possible explanatory power of feasi-
bility and motivation as predictors determining the implementation of measures. The 
regression was conducted for the two case studies separately. The predictors (motivation, 
feasibility, drought experience, socioeconomic and sociodemographic variables, and the 
measures themselves) were included in the regressions in blocks; the first block comprised 
the drought experience, socioeconomic variables, demographic variables, and the meas-
ures, whereas the second block mean scores of feasibility and motivation. The models were 
improved regarding Nagelkerke’s pseudo-R2 by entering feasibility and motivation (Ghana 
from 0.744 to 0.826 and Ethiopia from 0.546 to 0.598). Table 1 shows the output of the 
two regression models:

Both models are significant (Ghana: χ2(14) = 510.634, p < 0.001***; Ethiopia: 
χ2(14) = 308.016, p < 0.001***), and the results indicate that for both, motivation and 
feasibility are significantly explaining the implementation of measures. The results for 

Fig. 5  Box-plot diagram putting of the feasibility and motivation for the (non-)implemented measures in 
Ghana and Ethiopia
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both models show that the higher the motivation and the higher the feasibility, the 
more likely is an implementation. If the motivation mean score is increased by 0.1 
units, the probability of implementation increases by 16.9% in Ghana and by 7.7% 
in Ethiopia. If the feasibility mean score is increased by 0.1 units, the probability of 
implementation increases by 24.9% in Ghana and by 11.9% in Ethiopia. This increase 
by 0.1 units can already be surpassed if one single indicator (e.g., money) of a dimen-
sion is responded one level higher on the Likert scale (e.g., strongly agree instead of 
somewhat agree).2

Further, the model for Ghana showed an association between the implementation of the 
measures and (1) the measure itself, (2) the mean yield between 2015 and 2017, and (3) 
the gender of the farmer (Table  1 (Ghana)). Compared to the reference measure (shade 
trees), the likelihood of implementation is significantly lower for the measures: irrigation, 
fire belts and bookkeeping. No significant difference was found between shade trees and 
mulching. If the mean yield of the farmer increases by 1 t  ha−1, the probability of imple-
mentation decreases by 93.5%, and if the farmer is female, the probability of implementa-
tion decreases by 62.2%.

The model for Ethiopia showed an association between the implementation of 
the measures and the measure itself, the mean yield between 2015 and 2017, and 
drought as most devastating shock (Table 1 (Ethiopia)). Compared to the reference 
measure early mature varieties, the likelihood of implementation is significantly 
lower for the measures and improved harvesting. No significant difference was 
found between early mature varieties, weather forecast and reduced tillage. If the 
mean yield of the farmer increases by 1 t  ha−1, the probability of implementation 
decreases by 25.7%. Interestingly, if farmers perceive drought as being the most 
devastating shock event that happens on their farm, the probability of implementa-
tion decreases by 77.4%.

4.3  Drivers and constraints of feasibility and motivation

There is a positive association between feasibility and implementation and motivation 
and implementation but so far it is still not clear how, and how much, the indicator 
contributed to shape the mean scores of feasibility and motivation. The chosen indica-
tors show that for all measures in both countries satisfaction and subjective motivation 
is not constraining motivation and thus the implementation of measures (Fig. 6). The 
same applies for time as feasibility indicator. In contrast, both case studies showed that 
farmers perceive that support either governmental or from extension services is lacking. 
For all other indicators, the effect and its pattern are not as clear and varies strongly for 
each measure individually (see Fig. 9 in the Supplementary material). Therefore, these 
indicators cannot be clearly categorized as either constraining or non-constraining. For 
some, they may have a constraining effect, while for others they may not. Interestingly, 
farmers in Ghana agreed or disagreed clearly on the statements, where in Ethiopia the 
number of farmers who somewhat or neither agree or disagree is more pronounced for 
most statements.

2 A change in one statement by one point on the 5-point Likert scale (e.g., from strongly disagree to some-
what disagree) means an increase of the mean by 0.167 units for the motivation score, respectively an 
increase by 0.143 for the feasibility score.
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5  Discussion

The literature-based framework was suitable for assessing the viability of measures within 
the context of two different countries and commodities. In both case studies, the executed 
regression models fitted very well the sampled data. Generally, it can be said that both, 
(1) higher motivation, as well as (2) higher feasibility increase the likelihood of imple-
mentation of measures. Our findings are in line with others stating the importance of fea-
sibility (Chambwera et  al. 2014; Hassan and Nhemachena 2008). At the same time, we 
can show that higher motivation—an aspect which is often neglected in adaptation and 
resilience research—similarly increases the likelihood of implementation of measures. The 
low correlation between the two dimensions shows that they are not redundant (Ghana: 
rs(607) = 0.383 p < 0.001***; Ethiopia: rs(545) = 0.313, p < 0.001***, Spearman correla-
tion). Grothmann and Patt (2005) and Frank et al. (2011) emphasized that sociocognitive 
factors may be as or more important than socioeconomic aspects in driving individuals to 
adaptive actions. In this study, we did not find that motivation is more important than feasi-
bility, but we have found a similar importance. Feasibility and motivation are different for 
each individual measure, which means that policy makers first have to understand which 
dimension is most constraining for which measure, and then design the policies accord-
ingly. If one wants to implement irrigation systems for example, a support to increase the 
feasibility is necessary, while for bookkeeping, increasing the farmers’ motivation is cru-
cial. To explain these differences, one has to look at the indicators for both dimensions and 
how farmers perceived them for each measure.

With the literature-based indicators we were able to quantify feasibility and motiva-
tion on a 5-point Likert and explain the implementation of measures. We were able to 
detect strong variation for indicator responses within motivation and feasibility. Bryan 
et al. (2009) and Tucker et al. (2010) suggest that external factors, like lack of access to 
credit, land, and inputs are crucial for the implementation. These “external factors” can 
be compared with the indicators of feasibility and motivation, both dimensions show-
ing a positive effect on the implementation of measures. Regarding the indicators of 
feasibility and motivation, we found similarities and differences for both case studies. 
Farmers perceive in both case studies and for all measures that governmental support 
and information from extension is not sufficient. One might expect to find supportive 
literature in both case studies showing the lack of governmental support and informa-
tion from extension. However, in the case of Ethiopia, Berhane et al. (2018) contradict 

Fig. 6  Number of respondents for each indicator statement on the 5-point Likert scale from strongly disa-
gree to strongly agree summarized for the respective five measures from each case study
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this assertion by claiming that Ethiopia has one of the most extensive extension services 
in the world in terms of its extension agent-to-farmer ratio (1:476). Thus, it may be a 
question of perspective and also about quality and not only quantity of support caus-
ing this result of perceived lacking support. In Ghana on the other hand, the density of 
extension officers is rather low, having on average one extension officer per 1500 farm-
ers and there is room for improvement in terms of quality (Aboagye 2015; Amezah and 
Hesse 2002; Okorley et al. 2009). The cocoa value chain in Ghana is strongly regulated 
by the government and the farmers also receive support (e.g., farming inputs), but often 
not sufficient (Monastyrnaya et al. 2016). The indicators time, satisfaction, and subjec-
tive motivation are not constraining feasibility and motivation; these were always stated 
as sufficient by the respondents, even for measures that are not implemented. One rea-
son for the sufficient satisfaction and subjective motivation might be that the measures 
were designed by farmers, and therefore only measures that they perceive as satisfactory 
and are generally motivated to implement were selected. Another reason could be that 
farmers give strategic answers, hoping that they receive support or something in return 
if they say that they have time, perceive a measure as satisfactory and are motivated to 
implement it. However, further research would be needed to clarify these questions.

Besides the significant influence of feasibility and motivation on implementation, the 
severity of drought and some socioeconomic variables were also found to significantly 
influence the implementation of measures. The generally held assumption that a higher 
perceived drought experience promotes the implementation of measures to adapt to this 
shock has already been debunked by various research. Adger et al. (2009, p. 339) sug-
gest that individual adaptation to climate change depends on “whether an impact, antici-
pated or experienced, is perceived as a risk and whether it should (and could) be acted 
upon.” Bryan et  al. (2009) and Tucker et  al. (2010) did not find any evidence that a 
higher-risk perception leads to higher implementation of adaptation measures to climate 
change. In this research we could show that a perceived severe drought did not have any 
effect in Ghana while in Ethiopia a perceived severe drought impedes the implementa-
tion of measures. In contrast to Sinden and King (1990), our research shows that higher 
mean yield negatively influences the implementation of measures in both countries. We 
believe that farmers with higher yields might not feel the necessity to change their farm-
ing practices and implement measures against drought, because they are still satisfied 
with the status quo, or they are already resilient to drought and hence, do not need the 
assessed measures. The predictor gender on the other hand was only found significant 
in Ghana: being female decreases the probability of implementation. Findings from lit-
erature show consensus that gender matters. African female farmers are less likely than 
male farmers to adopt new measures (Doss 2001). There are various reasons why this 
might be the case: (1) female farmers simply have different preferences than men and 
therefore adopt different measures; (2) female farmers face different and/or often more 
severe constraints than male farmers, such as a lack of access to land, farming inputs, 
and information (Doss 2001). The non-significant effect of gender in Ethiopia may have 
resulted from the low percentage of interviewed female head of households (7.3%).

All in all, we can say that motivation matters, and we can better understand the 
implementation of measures if we include both, feasibility and motivation into the via-
bility assessment. We were able to find relevant indicators for motivation and feasibility. 
Furthermore, we found that the likelihood of measures’ implementation is also influ-
enced by the socioeconomic context. Further research should therefore pay attention to 
the context but also to feasibility and motivation.
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6  Limitations and outlook

A farmer can have different incentives and reasons to implement a certain measure. 
According to Adger et al. (2009) measures can either be used to build resilience and pre-
vent a shock or to change an existing system and recover from a shock. Further, not all 
measures are exclusively and equally useful in case of drought, even though the assessed 
measures were developed in the framework of an interdisciplinary workshop with the crite-
rion of having the potential to enhance farmers’ resilience to drought. The rewards of book-
keeping for example are less tangible than they are for irrigation during the occurrence of 
drought. Furthermore, all measures can also be helpful (or harmful) in times where drought 
is not an issue. If one is interested in the holistic effects and usefulness of the measures (or 
the particular and exclusive usefulness in case of drought), the measures should be put in 
relation to their general benefits and to other shocks. This insight could lead us to a better 
understanding of the nature of the measure and hence, show possible positive or negative 
effects of a particular measure to the overall resilience of the farmers. Last but not least, the 
dimension time can play an important role, because measures that are implemented today 
“may impose negative environmental and social impacts on a future generation” (Adger 
et al. 2009, p. 340). Therefore, it is not only important to set system boundaries before giv-
ing advice regarding which measures should be implemented, but also to be aware of the 
effects that the measures can have on a wider context. Hence, as Carpenter et al. (2001) 
state, it is crucial to specify what system state is being considered (resilience of what) and 
what shocks are of interest (resilience to what).

The measure specific feasibility and motivation is not necessarily equal to the farmers’ 
assets and overall motivation. Therefore, it would be crucial to find out whether implemen-
tation is driven by the nature of the measure or by the farmers’ assets and overall motiva-
tion. Our findings suggest that the measures should be defined precisely in advance (e.g., 
fact sheets), so that measure specific motivation and feasibility can be asked more pre-
cisely, and farmers can better imagine what an implementation would mean. We expect 
that if the feasibility requirements for a particular measure exceed farmers’ assets, the 
implementation becomes impossible. The same applies for motivation. Figure 7 shows an 
attempt to include the previously mentioned aspects in our framework. Drought remains 
the starting point of the framework. Then, the farmer’s assets and overall motivation are 
outlined as counterpart of the measure specific feasibility and motivation. Here, we think 
that it is important to use the same indicators for both, the overall and the measure-specific 
aspect.

How farmers’ assets and their overall motivation as well as the measure specific feasi-
bility and motivation interplay is not clear. If new measures are evaluated out of a static 
perspective before they are implemented, the interactions are probably unidirectional, with 
having the assets and overall motivation influencing the specific feasibility and motivation. 
If measures are evaluated out of a dynamic perspective before and after implementation, 
then the interactions are probably bidirectional.

Furthermore, we suggest capturing the farmers’ perceived need to enhance their resil-
ience to drought as part of her or his overall motivation.

Thus, we recommend further research on the interplay between feasibility and 
motivation but also how implementation influences the motivation and the perceived 
feasibility—the vice versa of our approach (Fig.  7). It is expected that the smaller 
the measure-specific requirements are, compared to the farmers’ assets, the higher 
the likelihood of implementation. Consequently, policy makers have three options or 
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a combination of them for action: Firstly, designing measures with high feasibility 
and triggering an elevated level of motivation; secondly enhancing farmers’ overall 
motivation and their assets; thirdly, policy makers could nudge farmers to allocate 
more assets or motivation to certain measures (Fig.  7). In addition, we expect that 
the framework can be applied on other value chains regardless of the spatial and tem-
poral context. Even an application on other actors than farmers could be considered. 
However, this assumption has to be tested by applying the framework in other case 
studies.

Supplementary Information The online version contains supplementary material available at https:// doi. 
org/ 10. 1007/ s11027- 021- 09952-7.
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