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Problem definition

Climate  change  poses  a  myriad  of  unprecedented  risks  to  both  people  and  the

environment and requires a wide range of urgent responses in terms of mitigation as

well as adaptation — from local to global levels. While climate change mitigation, i.e.

the reduction of greenhouse gas emissions, continues to play a critical role in managing

the global environmental crisis, the adverse effects of global warming constitute a major

hazard for decades to come. Developing countries, in particular, will bear the biggest

brunt, partly because many rely more on natural system-based economic activity, such

as agriculture (Smit et. al., 2001). Agriculture, the productivity of which is sustained by

healthy  and  well-functioning  ecosystem  processes,  is  considered  to  be  particularly

sensitive to climate variability. A low adaptive capacity, especially in rural areas, may

lead to increased risks of food insecurity, rural-urban exodus and even conflict, among

others. 

Colombia, a tropical country endowed with a rich variety of natural ecosystems, also

depends on agriculture.  In 2016, the sector  represented 7.1% of the country’s gross

domestic  product  (GDP)  and  employed  13.5%  of  the  country’s  48  million  people

(World Bank, 2018). The biggest export commodity is coffee, accounting for 31% of the

Colombia’s agricultural exports (World Bank; CIAT; CATIE, 2015). Nevertheless, as in

many other coffee-producing countries, Colombian coffee farmers — the large majority

of which are smallholder farmers (Café de Colombia, 2018) — see their income and

livelihoods threatened in face of climate variability characterized by increasing risks of

floods as well  as droughts,  among others.  Coffee producers,  and the ecosystems on

which they depend, are thus exposed and highly vulnerable to adverse climatic impacts.

This  threat  prompts  for  novel  measures  that  can  reduce  the  vulnerability  of  local

communities  and  build  resilience  of  ecosystems,  whose  provision  of  services  is

fundamental to human wellbeing.  

Many agricultural producers are already embracing nature-based solutions (NBS) such

as ecosystem-based adaptation (EbA). 35% of Colombia’s coffee systems implement

agroforestry  practices  (World  Bank;  CIAT; CATIE,  2015),  including through shade-

grown  (or  canopied)  coffee  —  a  method  that  deliberately  installs  and  organises

productive trees and plants (such as citrus and banana) around coffee plants so as to

provide a canopy that generates shade. According to Vignola et. al (2015), “[o]ne EbA
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adaptation practice that stands out as particularly promising for smallholder farmers is

the use of shade trees (i.e., producing coffee as an agroforestry system), as this practice

can help ensure the continued provision of key ecosystem services (pollination, natural

pest  control,  conservation  of  water  and  soils,  etc.),  buffers  coffee  from  extreme

temperatures and rainfall, ensures more stable production under climate-related stresses

(Lin,  2007;  Philpott  et  al.,  2008),  and  provides  clear  socioeconomic  benefits  to

smallholder farmers (Jha et al., 2014)”. While studies hitherto show mixed results with

regard to yield and quality, the method requires little or no chemical input and, given the

steady  global  demand  for  organic  specialty  coffee,  may  contribute  to  ensuring  a

sustainable income under changing weather patterns.

On a global scale, nature-based solutions, including EbA, are gaining traction in the

sustainable development discourse and the current efforts to fix climate change.  The

United  Nations  Convention  in  Biological  Diversity  defines  EbA  as  “the  use  of

biodiversity and ecosystem services … to help people adapt to the adverse effects of

climate  change  [and  aims]  to  maintain  and  increase  the  resilience  and  reduce  the

vulnerability of people and the ecosystems they rely upon in the face of the adverse

effects of climate change” (Lo, 2016). Figure 1 illustrates the interlinkages of EbA with

other  adaptation  and/or  conservation  practices  within  the  context  of  sustainable

development. In principle, EbA can be applied in a variety of ecosystems, including

coasts (e.g. mangrove restoration), rivers (e.g. vegetative erosion control), urban areas

(e.g.  green spaces),  agro-ecosystems (e.g.  soil  and water  conservation),  forests  (e.g.

community-based forest management), or mountains (e.g. alpine ecosystem restoration)

(GIZ, 2018).  Figure 1 Ecosystem-based adaptation and interlinkages with other fields of sustainable development practice
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Nevertheless, there is still a considerable lack of knowledge surrounding EbA, which is

one of the factors that hinders it to become mainstreamed in national adaptation plans.

The Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ, 2017) states that

while “[e]cosystem-based adaptation is considered by most actors as a promising and

cost-effective option to address the adverse impacts of climate change and which creates

multiple benefits, … it continues to be an underestimated adaptation option. Although

the concept is gaining relevance in political arenas at all levels, potentials are not fully

considered and integrated in decision-making processes. Additional evidence of EbA

effectiveness to meet adaptation goals and the clear demonstration of all  benefits  is

required to raise awareness and persuade actors of the potential advantages of taking

into consideration and integrating EbA in climate change and sectoral policies, planning

and practical implementation”. 

Furthermore,  Vignola  et.  al.  (2015),  in  an  effort  to  relate  EbA  to  the  context  of

smallholder agriculture, argue that while there is growing consensus on the importance

and  benefits  of  ecosystem-based  strategies,  “there  have  been  no  studies  that  have

defined what ‘Ecosystem-based Adaptation’ (EbA) means in the context of agriculture

and  used  this  definition  to  identify  which  such  practices  are  already  in  place.  In

addition,  there have been no studies that have examined the associated benefits  and

costs of EbA practices for smallholders, or considered which processes are currently

promoting or hampering the adoption of these practices”.

Source: Lo (2016) (adapted from Midgley et al. 2012 and annotated by UNDP)
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Research aims and objectives

Despite the above-mentioned growing recognition of the potential of the EbA approach,

its relative success and effectiveness is highly context- and site-specific. According to

experiences of 14 EbA initiatives in 12 countries, common challenges are “ensuring

effective  communication  of  EbA benefits  to  decision-makers  and  gaining  access  to

field-proven examples of relevant valuation methods” (GIZ,  2017).  “In practice,  the

most relevant EbA benefits  that persuade decision-makers have proven to be (i)  the

reduction of climate and disaster risk; (ii) the reduction of loss of life; (iii) strengthening

of the adaptive capacity of human and natural systems; and (iv) the demonstration of

cost-effectiveness” (Ibid.)

Hence, the planned case study aims to contribute to the existing pool of knowledge in

EbA in general, and to bridge some of the remaining gaps in regard to the costs and

benefits  of shade-grown coffee for smallholder farmers as well  as the co-benefits to

society as a whole. It thus intends to document the experience of local stakeholders in

an  agroecological  context  and  explore  how  and  where  private  and  public  benefits

potentially align. Based on this, the exploratory case study aims to address the following

central research questions: 

A. What  are  the  benefits  of  shade-grown  coffee  production  to  smallholder

farmers,  and do these benefits  have wider implications to  society  at  the

municipal/regional level in face of a changing climate?
B. What are the costs  associated with shade-grown coffee production as  an

ecosystem-based adaptation measure? 

Hence, the main objectives of the study are:

1) To identify  the  vulnerability  of  local  smallholder  coffee  producers  and  their

surrounding ecosystems in face of climate change;
2) To  evaluate  critically  the  benefits  of  shade-grown  coffee  production  in

addressing the vulnerability of smallholder farmers, as well as its wider benefits

to society at the municipal/regional level;
3) To assess the costs  of shade-grown coffee at  the farm level,  including initial

investment, maintenance and work force expenditure. 
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Methodological framework

The exploratory case study will be approached from a constructivist world view, which

assumes that the researcher relies as much as possible on the participants’ views of the

situation being studied, and as such generates meaning and understanding from the data

collected in the field (Creswell and Creswell, 2018). Furthermore, the study builds on

the concept of “co-production of knowledge”, which, given the complexity of modern

environmental challenges such as climate change, ‘calls for research that goes beyond

integrating  scientists  across  various  disciplines  (interdisciplinarity)  to  also  integrate

non-scientists embedded in other knowledge systems, and with a stake in the issue, as

coinvestigators’ (Bremer & Meisch 2017).  

The  case  study  is  of  both  quantitative  and  qualitative  nature  and  comprises  desk

research, expert interviews, a survey and stakeholder interviews. The literature review

includes  scientific  articles,  reports  from  international  organisations  and  conference

outcomes. Expert interviews with representatives from academia, the private sector and

NGOs (tbd) will be conducted before the field research in order to gain deeper insights

into the current state of play of coffee and climate change. 

The initial phase of the field study comprises a survey (questionnaire) of approximately

50 smallholder  coffee producers  — the exact  sample number and farm size will  be

defined during the research design. The aim of the survey is to determine the perceived

factors  that  influence  the  producers’  vulnerability  (Objective  1),  to  identify  the

perceived benefits and co-benefits of shade-grown coffee production (Objective 2), and

to evaluate the costs associated with this climate adaptation measure (Objective 3).  

The second phase is a more detailed inquiry consisting of semi-structured interviews to

help verify and expand on the data obtained from the survey. Finally, two interviews

with  representatives  from a  local/regional  authority  should  shed  light  on  the  wider

benefits to society of the smallholder farmers’ collective efforts, if any.  

The chosen study location is El Cairo, a municipality in the province of Valle del Cauca,

which consists of various small coffee-producing villages. It is  located in the tropical

Andes  and  is  surrounded  by  national  parks  in  a  region  considered  to  be  a  global

biodiversity hotspot. The location is very relevant for the study as it forms part of the

Coffee Cultural Landscape of Colombia (CCLC), a UNESCO World Heritage site due
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to  representing  an  “…outstanding

example of continuing land-use, in which

the  collective  effort  of  several

generations  of  campesino families

generated  innovative  management

practices  of  natural  resources  in

extraordinarily  challenging  geographical

conditions” (UNESCO,  2018).  In

addition,  “the  CCLC is  interesting  as  a

case  study  for  the  following  aspects:

integration  into  Colombian  Coffee

Growers  Federation  Strategic  Plan,  innovative  management  practices,  institutional

network,  inter-institutional  cooperation agreement,  research centre,  heritage watchers

programme, heritage volunteer network programme and education strategy” (Ibid.). 

The  quantitative  and  qualitave  data  collection  in  the  field  will  be  supported  by

Serraniagua  Corporation,  a  multi-stakeholder  and  community-based  environmental

organisation and partner of the Climate Alliance Austria (Klimabündnis Österreich) and

its sub-national representation in the Austrian province of Vorarlberg. 

Time schedule

Activity Mar Apr May Jun Jul Aug Sep
Objectives                             

Literature Review                             

Research Design                             

Data collection                             

Analysis/Findings                             

Conclusion                            

Editing

Preliminary structure

1. Introduction

2. Coffee and climate change

2.1. The impact of climate change on coffee 
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