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Abstract: Trajectories of many rural landscapes in Latin America remain unsustainable. Options
to support sustainable rural trajectories should be comprehensive and rooted in the interests of
rural actors. We selected a municipality in a coffee-growing region in Colombia with an increasing
urban–rural nexus to describe interactions between rural processes and their drivers while identifying and contextualising the perceptions of local actors on major constraints and opportunities
for more inclusive and sustainable rural trajectories. We described these interactions by combining
secondary data on main drivers, agricultural census data, and interviews with different local actors.
Changes in population structure, volatility in coffee prices, in-/out-migration, deagrarianisation, and
rurbanisation, among others, are reconfiguring the rural trajectories of the study area. Despite not
being a major coffee region, farmers in the study area have developed different strategies, including
intensification, diversification, replacement or abandonment of coffee production, and commercialisation. The perceptions of local actors and the multiplicity of agricultural households, food/land
use systems, rural processes, and drivers described in this study suggest that more sustainable rural
transitions need to be supported by inclusive, integrated, and transformative landscape planning
approaches that align with local priorities. However, this transformation needs to be accompanied
by changes at a systemic level that address the fundamental bottlenecks to real sustainability.
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1. Introduction
Trajectories of many rural landscapes in Latin America remain unsustainable in spite
of the pressing need to reduce and mitigate the negative impact of human activities on
the environment while improving the wellbeing of the rural population [1,2]. Habitat
transformation, soil erosion, environmental pollution, and climate change, among others,
affect not only the livelihoods and adaptive capacity of the (local) communities, but also
the biodiversity and provision of essential ecosystem services such as climate mitigation
and water regulation [3,4].
These rural trajectories are shaped by the (re)action of local communities to socioeconomic and environmental drivers and by local processes interacting at different spatial
scales [5,6]. For example, land use decisions on agricultural commodities depend on the
interaction between more distant or global drivers (e.g., international markets, climate
change) and local processes such as migration, deagrarianisation, agricultural intensification, land use simplification and diversification, and environmental degradation and
restoration [3,7–9]. The influence of the socio-economic and environmental drivers on
these rural processes is shaped by the increasing connection of the rural landscapes to
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urban centres, which not only offers access to services, social diversity, labour markets, and
physical connectivity, among others (i.e., urban-rural nexus) [9], but can also escalate the
competition for essential resources such as land, water, food, and labour [10,11].
Specifically, coffee landscapes across Latin America are undergoing rapid transformations, with changes in coffee varieties, management of shade and inputs, and/or land
use [12]. The culture, identity, and livelihoods of many communities remain directly or
indirectly dependent on coffee production and its commercialisation [8,13]. Yet, the continuity of coffee production in the region is under pressure due to decreases in profitability,
the high volatility of coffee prices, lack of adequate technical support, and the effects of
climate change, among others [14–16]. Many smallholder coffee farmers are therefore
facing mounting economic pressure to intensify and/or replace coffee production. Yet,
smallholder agroforestry coffee production and commercialisation have the potential to
improve rural livelihoods while maintaining essential ecosystem services [8,17]. For example, although still limited, new niche economies have flourished, demanding multiple
services from coffee-growing regions, such as leisure/tourism, nature conservation, and
healthy and sustainable food production, that have the potential to benefit the producer,
the consumer, and the environment [18,19].
However, information about how, where, and why these changes in coffee-growing
regions are occurring, and what the perceptions of local actors are towards the processes
behind these trajectories, is often missing. Without a more detailed understanding of
the interactions between drivers, rural processes, and local perceptions, it is difficult to
identify which trajectories in coffee landscapes are beneficial for rural livelihoods, for
climate change mitigation and adaptation, and for sustainable development more broadly.
It also makes it difficult to identify which types of policies, programmes, or investments
may be needed to promote more sustainable rural landscapes [12].
Colombian coffee-growing regions exemplify the need to understand and improve the
sustainability of their trajectories [20,21]. For example, local communities are vulnerable,
with nearly half of rural households still considered poor [22]. At the same time, agricultural intensification and diversification have resulted in a reduction in agroforestry systems
and coffee plantations in some coffee-growing regions in Colombia [20]. For this study, we
selected as an example a municipality in a coffee-growing region located close to a major
urban centre to describe how rural processes and their drivers shape the rural trajectories
in this area and to contextualise the perceptions of local actors on the main constraints and
opportunities for fostering more inclusive and sustainable rural landscapes. This study
combines the analysis of secondary (historical) data and semi-structured interviews with
local actors to draw a broad picture of the current and future potential and preferred rural
trajectories in a region where coffee is still part of the identity of the rural community and
the landscape.
2. Methods
2.1. Study Area
2.1.1. Description of the Study Area
This study was conducted in Guayabal de Síquima (GdS), a municipality with 12 villages located in the province of Cundinamarca in the centre of Colombia (see Figure 1).
The municipality has an altitude of approximately 1600 m above sea level and it is located
69 km from the capital city, Bogotá. GdS is part of one of the seven coffee-growing regions
in Cundinamarca, where coffee is produced in more than half of the municipalities and continues to be part of the income of 31,000 families [23]. In GdS, 77% of the population lives
in rural areas [24]. The local economy is largely dependent on the agricultural sector, which
is dominated by smallholders producing food mostly for self-consumption combined with
coffee and sugar cane production for the market. Dairy production and poultry farming
are also part of the land use and local economy. We selected this municipality because it
represents the situation of many other municipalities in Colombia: a rural region with a
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in some of these coffee-growing areas (e.g., increasing in-/out-migration, better access to
urban markets) [32].
2.2. Data Collection and Analysis
Three main complementary analyses were conducted. Initially, the general dynamics
of major drivers affecting the study area were described. Furthermore, the main landuse patterns and coffee farming were described for the area. Lastly, local actors were
interviewed to identify the main constraints and opportunities for fostering more inclusive
and sustainable rural landscapes, from their perspective.
2.2.1. Dynamics of Rural Processes and Their Drivers
Secondary historical, administrative, and census data were collected in early 2020
to understand and contextualise the different tendencies of the rural processes and their
drivers. Changes in the population structure were studied to understand the dynamics of
the local population. Farm number and size were included to describe the process of farm
fragmentation and rurbanisation. The amount of area, productivity, intensification (i.e.,
conversion from traditional and old to new plantations), and price variability of the coffee
were used to contextualise the dynamics of coffee production of the study area. These data
were spread across different organisations, available at different levels (provincial and/or
municipal) and across different time spans.
To understand the population dynamics, we obtained historical data on urban and
rural population, and population structure from the census data (available years 1985,
2005, and 2018) from the National Administrative Department of Statistics (DANE by its
abbreviation in Spanish). For the calculation of farm fragmentation, data on the number
of farms, total farm area, and average farm size were collected and calculated from the
Statistical Yearbooks of the Planning Office in Cundinamarca (years 2000 to 2018). To study
past tendencies of coffee areas (years 2007 to 2017), coffee production and intensification
(years 2002 to 2019) in Cundinamarca and GdS, and national coffee prices (years 2000 to
2019), data were extracted from both the Annual Agricultural Yearbook of the Ministry
for Agriculture and Rural Development and the Statistical Yearbooks of the FNCC. Coffee
prices for the internal market were represented with constant prices (that is, converted to
USD relative to December 2019), combining the historical National Bank exchange rate
(https://www.banrep.gov.co, accessed on 10 February 2020) and the historical monthly
Consumer Price Index (https://federaciondecafeteros.org/wp/estadisticas-cafeteras/,
accessed on 5 February 2020). A monthly coffee price difference was calculated to plot the
variability of coffee prices. This difference was calculated as the percentage of the monthly
price that changed in the following month.
2.2.2. Land Use and Coffee Farming in Guayabal de Síquima
Analyses of land use and coffee farming in the municipality were conducted to give a
better understanding of ongoing rural processes in the study area. This analysis was based
on data from the most recent National Census of Agriculture conducted in 2014. These data
included socio-economic and agricultural information at the farm level, such as family and
farm sizes and main land uses, including coffee, other crops, grassland, and forested areas,
among others. Farm data were aggregated at the village level to better understand the
variability of land use and coffee farming in the 12 villages of the study area. The analysis
on land use included not only the main uses/cover of each village, but also the agricultural
area, the number of farms, the share of the smallholdings (<2 ha), the livestock number and
density, and the importance of coffee in terms of the share of coffee farms and area. The
analysis on coffee farming included the number of farmers, their age, farm size, the area
of the farm covered by coffee, whether coffee was associated with other vegetation cover
and/or livestock, and whether they had had problems with drought in the previous year.
Data manipulation and descriptive analyses of the census data were performed in RStudio.
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Farm fragmentation has been a constant process during the last two decades. The
number of farms increased by 10% and the average farm size decreased to less than 2.5 ha
(Figure 3). Between 2002 and 2018, the coffee area in Cundinamarca dropped from 64,000
to 37,000 hectares. This also represented a reduction in the share of Cundinamarca in the
total coffee area in Colombia from 6.4% in 2002 to only 3.4% of the national area in 2018

Sustainability 2021, 13, 13026

(Figure 4). This reduction was accompanied by coffee intensification (i.e., rust-re
coffee varieties, higher coffee tree density, and greater use of inputs), reducing trad
coffee systems from 36% to 6% of the total coffee area in Cundinamarca. In relation
establishment of new plantations, coffee productivity slightly decreased6 of
in202017, re
0.4 ton/ha in the study area and 0.8 ton/ha in Cundinamarca (Figure 5).

Sustainability 2021, 13, x FOR PEER REVIEW

6 of 2

(Figure 4). This reduction was accompanied by coffee intensification (i.e., rust-resistan
coffee varieties, higher coffee tree density, and greater use of inputs), reducing traditiona
coffee systems from 36% to 6% of the total coffee area in Cundinamarca. In relation to th
establishment of new plantations, coffee productivity slightly decreased in 2017, reaching
0.4 ton/ha in the study area and 0.8 ton/ha in Cundinamarca (Figure 5).

Figure 3. Changes in the number and the size of the farms in GdS. Source: Cundinamarca Secretary for

Figure 3. Changes in the number and the size of the farms in GdS. Source: Cundinamarca Se
Planning http://www.cundinamarca.gov.co/Home/SecretariasEntidades.gc/Secretariadeplaneacion/
for
Planning
http://www.cundinamarca.gov.co/Home/SecretariasEntidades.gc/Secret
SecretariadeplaneacionDespliegue/asestadisticas_contenidos/csecreplanea_estadis_anuario (accessed
planeacion/SecretariadeplaneacionDespliegue/asestadisticas_contenidos/csecreplanea_estaon 30 January 2020).
dis_anuario (accessed on 30 January 2020).

Farm fragmentation has been a constant process during the last two decades. The
number of farms increased by 10% and the average farm size decreased to less than 2.5 ha
(Figure 3). Between 2002 and 2018, the coffee area in Cundinamarca dropped from 64,000 to
37,000 hectares. This also represented a reduction in the share of Cundinamarca in the
total coffee area in Colombia from 6.4% in 2002 to only 3.4% of the national area in 2018
(Figure 4). This reduction was accompanied by coffee intensification (i.e., rust-resistant
Figure 3. Changes in the number and the size of the farms in GdS. Source: Cundinamarca Secretar
coffee varieties, higher coffee tree density, and greater use of inputs), reducing traditional
for
Planning
http://www.cundinamarca.gov.co/Home/SecretariasEntidades.gc/Secretariade
coffee systems from 36% to 6% of the total coffee area in Cundinamarca. In relation to the
planeacion/SecretariadeplaneacionDespliegue/asestadisticas_contenidos/csecreplanea_estaestablishment of new plantations, coffee productivity slightly decreased in 2017, reaching
dis_anuario
30 and
January
2020). in Cundinamarca (Figure 5).
0.4
ton/ha in(accessed
the studyon
area
0.8 ton/ha

Figure 4. Changes in the relative and total coffee area in Cundinamarca between 2002 an
Classes of intensification levels: (i) young intensified coffee with rust-resistant varieties an
less than 9–12 years of being planted; (ii) old intensified coffee with rust-resistant varieties bu
than 9–12 years and mid/high densities (≥2500 coffee trees per ha); (iii) traditional coffee v
with low planting densities (<2500 coffee trees per ha). Source: FNCC https://federacio
eteros.org/wp/estadisticas-cafeteras/ (accessed on 5 February 2020).

Figure 4. Changes in the relative and total coffee area in Cundinamarca between 2002 and 2019.
Figure
4. Changes
in the relative
and total
area fluctuations
in Cundinamarca
between
2002 and
2019
Changes
in coffee
prices and
the coffee
monthly
in the
domestic
marke
Classes of intensification levels: (i) young intensified coffee with rust-resistant varieties and with less
Classes
of
intensification
levels:
(i)
young
intensified
coffee
with
rust-resistant
varieties
and
wit
evident
the (ii)
continuous
variations
in both the
global
than 9–12and
years reflected
of being planted;
old intensified
coffee with rust-resistant
varieties
but market
older than price a
less than 9–12 years of being planted; (ii) old intensified coffee with rust-resistant varieties but olde
value
of the
against
the(≥USD
(Figure
price
oscillation
indicated
9–12 years
andCOP
mid/high
densities
2500 coffee
trees 6).
per This
ha); (iii)
traditional
coffee varieties
with a high
than 9–12 years and mid/high densities (≥2500 coffee trees per ha); (iii) traditional coffee varietie
low planting
densities
(<2500
coffee treesbenefits
per ha). Source:
FNCC https://federaciondecafeteros.org/
bility
the
potential
economic
of coffee
The
potential impact
with in
low
planting
densities
(<2500 coffee trees
per ha).production.
Source: FNCC
https://federaciondecaf
wp/estadisticas-cafeteras/
(accessed
on
5
February
2020).
variability also depends on the synchronicity of high coffee prices during the harve

eteros.org/wp/estadisticas-cafeteras/ (accessed on 5 February 2020).

son and the capital needs of farmers. For example, although coffee prices during th
Changes
prices
the monthly
in thehigh
domestic
market
vest season
in in
thecoffee
study
areaand
(April
to June) fluctuations
were relatively
in 2014
and wer
201
evident
and
reflected
the
continuous
variations
in
both
the
global
market
price
and
were relatively low between 2015 and 2017, and in 2019. The combination tho

value of the COP against the USD (Figure 6). This price oscillation indicated a high varia
bility in the potential economic benefits of coffee production. The potential impact of thi

Sustainability 2021, 13, x FOR PEER REVIEW

Sustainability 2021, 13, 13026

economic variability and environmental uncertainty can pose a risk to farmers
7 of 20 whos
lihood largely depends on coffee production.

Sustainability 2021, 13, x FOR PEER REVIEW

economic variability and environmental uncertainty can pose a risk to farmers whos
lihood largely depends on coffee production.

Figure 5. Changes in the total coffee area in GdS and productivity (total harvested area/total production)

Figure 5. Changes in the total coffee area in GdS and productivity (total harvested area/tot
for Cundinamarca and GdS. Source: EVA https://www.datos.gov.co/Agricultura-y-Desarrollo-Rural/
duction)
for Cundinamarca and GdS. Source: EVA https://www.datos.gov.co/Agricultura-yEvaluaciones-Agropecuarias-Municipales-EVA/2pnw-mmge (accessed on 30 January 2020).
rollo-Rural/Evaluaciones-Agropecuarias-Municipales-EVA/2pnw-mmge (accessed on 30 Ja
2020). Changes in coffee prices and the monthly fluctuations in the domestic market were

evident and reflected the continuous variations in both the global market price and the
value of the COP against the USD (Figure 6). This price oscillation indicated a high
variability in the potential economic benefits of coffee production. The potential impact of
Figure
5. Changes
the total
area in GdS
(total harvested
this variability
alsoindepends
oncoffee
the synchronicity
of and
highproductivity
coffee prices during
the harvestarea/tot
duction)
for Cundinamarca
GdS. Source:
EVA https://www.datos.gov.co/Agricultura-yseason and
the capital needsand
of farmers.
For example,
although coffee prices during the
rollo-Rural/Evaluaciones-Agropecuarias-Municipales-EVA/2pnw-mmge
(accessed
harvest season in the study area (April to June) were relatively high in 2014 and
2018, theyon 30 Ja
were
relatively
low
between
2015
and
2017,
and
in
2019.
The
combination
of
high
economic
2020).
variability and environmental uncertainty can pose a risk to farmers whose livelihood
largely depends on coffee production.

Figure 6. Changes in coffee price and monthly price difference of the internal market in U
tween 2000 and 2019. Source FNCC https://federaciondecafeteros.org/wp/estadisticas-cafetera
cessed on 21 January 2020).

3.2. Land Use in Guayabal de Síquima

Analysis of the agricultural data from the census at the village level reveale

Figure 6. Changes in coffee price and monthly price difference of the internal market in USD

Figure 6.structure
Changes of
in land
coffeeuse
price
and
monthly
difference
the internal
in U
overall
and
farming
in price
the study
area of
(Table
1). Themarket
agricultura
between 2000 and 2019.
Source FNCC
https://federaciondecafeteros.org/wp/estadisticas-cafeteras/
tween 2000 and 2019. Source FNCC https://federaciondecafeteros.org/wp/estadisticas-cafeter
(accessed
on 5cover
February
sus
did not
the2020).
total area of the municipality, including three quarters of eac
cessed on 21 January 2020).

lage,
Trinidad,
which covered less than half of the area. Most of the rep
3.2. except
Land Usefor
in Guayabal
de Síquima
land (91%)
and
farms
(75%) were
holdings.
Thislevel
pattern
wasthe
less evid
Analysis
ofGuayabal
the agricultural
data agricultural
from the census
at the village
revealed
3.2. Land
Use in
de Síquima
some
villages
(i.e.,
Pueblo
overall
structure
of Centro,
land use Mesitas,
and farming
in theViejo,
study Resguardo,
area (Table 1).and
TheRobledal),
agriculturalwhere a
Analysis
thethe
agricultural
from
the including
census
atthree
theaquarters
village
reveale
census
did
cover
totalno
area
of data
the municipality,
oflevel
each
a quarter
ofnot
theof
farms
had
agricultural
activity,
indicating
process
of
deagrari
village,structure
for of
Trinidad,
which
covered
less than
half
of thearea
area. (Table
of1).
theThe
reported
overall
land The
use
and
farming
in
the
study
agricultura
tion
andexcept
rurbanisation.
census
data
also
showed
that Most
a large
portion
of farm
land
(91%)
and
farms
(75%)
were
agricultural
holdings.
This
pattern
was
less
evident
in of eac
sus
did
not
cover
the
total
area
of
the
municipality,
including
three
quarters
63%, were smallholdings smaller than 2 ha. These smallholdings also dominated (
lage,small
except
for Trinidad,
which
covered
less than and
half Robledal.
of the area.
Most
of of
thethe
rep
the
villages
of Centro,
Mesitas,
Resguardo,
One
third
land (91%)
andpoultry
farms (75%)
were agricultural
holdings.
This
pattern was
less evid
with
intensive
production
were in a single
village
(Mesitas),
whereas
oth
some
villages
(i.e.,
Centro,
Mesitas,
Pueblo
Viejo,
Resguardo,
and
Robledal),
where
lages (El Trigo, Picacho, and Resguardo) reported none. Similarly, cattle productioa

Sustainability 2021, 13, 13026

8 of 20

some villages (i.e., Centro, Mesitas, Pueblo Viejo, Resguardo, and Robledal), where almost
a quarter of the farms had no agricultural activity, indicating a process of deagrarianisation
and rurbanisation. The census data also showed that a large portion of farms, i.e., 63%,
were smallholdings smaller than 2 ha. These smallholdings also dominated (>80%) the
small villages of Centro, Mesitas, Resguardo, and Robledal. One third of the farms with
intensive poultry production were in a single village (Mesitas), whereas other villages
(El Trigo, Picacho, and Resguardo) reported none. Similarly, cattle production was also
concentrated only in few villages. Almost a third of the reported cattle production was
concentrated in El Trigo. Centro, Manoa, Resguardo, and Torres reported low numbers
and density of cattle.
Table 1. Main land use and population characteristics per village. Source: DANE agricultural census data 2014.
Village

Centro
Chiniata
El Trigo
Manoa
Mesitas
Pajonal
Picacho
Pueblo Viejo
Resguardo
Robledal
Torres
Trinidad
Total

Reported
Area *

Share of Tot.
Area **

Agric.
Area ***

Farms

Agric.
Farms ***

Farms < 2 ha

Chicken
Farms

Cattle
Herd

Cattle Density

%

%

%

No.

%

%

No.

No.

No./ha
GRASSLAND

100
89
73
76
77
87
95
94
97
86
88
43
81

2
10
14
15
4
11
7
16
2
2
11
4
98

79
99
98
80
79
98
94
90
83
93
96
93
91

178
199
236
154
297
183
110
340
112
138
133
98
2178

56
93
94
75
49
93
75
70
63
67
91
83
75

90
55
50
39
83
48
62
64
83
84
59
69
63

2
1
0
4
11
1
0
6
0
2
1
5
33

28
294
666
99
172
308
281
195
9
116
6
69
2243

0.91
1.78
2.14
0.76
3.64
2.63
2.36
0.80
0.50
2.18
0.12
1.44
1.68

* Reported agricultural area compared to the total area of each village. ** It does not add up to 100% because it does not include urban
centres. *** Reported any agricultural activity.

The census data also showed that the study area was characterised by multiple uses
and covers, including cropland (coffee, sugar cane, plantain, banana, maize, papaya,
avocado), grassland, small patches of forests, and other covers/uses such as fallow lands
and secondary vegetation (Figure 7a). Villages with a higher altitude and a relatively larger
proportion of grassland, such as El Trigo and Picacho, also had higher cattle densities,
whereas most of the agricultural land in Torres was at a lower altitude and dominated by
sugar cane production. Other covers and uses in some villages reached up to a third of the
surveyed agricultural area. Furthermore, reported forested areas covered only 3% of the
farmland, suggesting a high level of landscape transformation.
The data analysis also showed that, despite not being part of the main coffee-growing
regions of the country for decades, coffee was still part of the landscape structure and
farm production in the study area (Figure 7b). Coffee plantations covered 15% of the total
surveyed area, reaching more than 20% of the land in some villages, while being limited in
villages with more marginal agroecological conditions to produce coffee at predominantly
higher altitudes (such as El Trigo with prevalent dairy and maize production) and lower
altitudes (such as Torres with prevalent raw sugar production). Similarly, villages with
more suitable agroecological conditions (such as Resguardo, Mesitas, and Pueblo Viejo)
had relatively more (>47%) coffee farms compared to villages at a lower altitude (such as
Manoa and Chiniata (30%), where sugar, cane, and maize were also dominant crops.
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Figure 7. (a) Land use and (b) spatial distribution of coffee farmers and coffee areas in the different villages in the study
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3.4. Coffee Farming in Guayabal de Síquima: Interviews with Farmers
The farmers interviewed for this study differed in terms of their background and
available resources (see Table 3). Almost half of the interviewees were over 60 years old.
Household sizes ranged between one and five members and farm surface area ranged
between 0.3 and 8.3 hectares. Almost half of the local coffee farmers and the majority of
the other respondents reported off-farm income. In comparison to the other respondents,
local coffee farmers indicated more food self-sufficiency due to their own food production.
Nevertheless, they purchased additional food and goods in the neighbouring and cheaper
large urban centres (such as Facatativá and Bogotá), instead of buying in the local shops.
More than half of the interviewees said that they had a small poultry production for both
their own consumption and for sale.
Table 3. Average land use and socio-economic data. Source: farmer interviews.
Categories
Variable

Unit

Local Coffee
Farmers

Migrant Coffee
Farmers

Former Coffee
Farmers

Interviewees

No.

11

6

6

More than 60 years old
Household members
Farm size
With off-farm income
Amount of food produced on farm
Purchasing goods in city
Poultry production
Technical support
Member of the FNCC
Coffee area
Coffee income
Organic production
Improved varieties
Shaded coffee
Direct coffee selling
Part unprocessed selling

%
people
ha
%
%
%
%
%
%
% area
% income
%
%
% area
%
%

55
2.3 ± 0.8
3.1 ± 1.3
46
40
90
55
27
73
64 ± 28
37 ± 30
18
90
79 ± 34
45
36

50
2.8 ± 1.5
3.5 ± 1.8
100
24
100
83
17
33
49 ± 22
18 ± 10
50
67
58 ± 49
50
33

33
2.7 ± 1.2
4.4 ± 2.7 *
83
36 *
n.a.
83
n.a.
n.a.
50 ± 28
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

n.a.: not applicable. * Included only five households keeping their farms.

In terms of coffee production, three quarters of the local coffee farmers belonged to
the FNCC. However, less than a quarter reported receiving any technical support on their
farms. Compared to migrant farmers, local coffee farmers reported managing relatively
larger areas of coffee with improved varieties under agroforestry systems (with shade) and
obtaining a higher proportion of their income from selling coffee. Out of the five organic
coffee farmers, only two used organic fertilisers to increase production, and only one had
a certification in organic production. In fact, they mentioned that there was an organic
farming association, but it collapsed due to the lack of trust and power imbalances among
its members. Lastly, about half of the coffee farmers reported that they had the capacity to
invest and sell processed coffee to family and friends, often based in Bogotá.
Looking at the constraints reported on coffee production, 75% of coffee farmers indicated that high input costs and low coffee prices were their main constraints. Other issues
mentioned included the lack of affordable and competent labour, poor technical support,
variable weather conditions (i.e., lack of rain or alternative water sources when needed,
or excessive humidity to dry coffee beans under the sun), and the disproportionately advantageous role of intermediaries. The constraints of high production costs and low coffee
prices were the main reasons why all the former coffee farmers had abandoned coffee and
changed their production systems. In fact, a third of the coffee farmers had to sell their
beans cheaply because they were either still on the tree or had not been dried well yet. In
this way, farmers could obtain some cash needed to pay their expenses, losing on their
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interviewees thought that intensive poultry farms would remain the same because of the
current regulation or because those farms are not located in their villages. Similarly, only a
few of them considered that coffee production would remain the same because it is already
absent in their village. Lastly, most interviewees anticipated that current regulations would
Sustainability 2021, 13, x FOR PEER REVIEW
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not effectively limit deforestation in the region in terms of the current reduction in the
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large urban centres. Gómez-Contreras [46] described how increased connectivity and/or
proximity together with the expansion of urban demand for second homes have increased
land prices and reinforced rurbanisation processes around Bogotá and even throughout
Cundinamarca, where the study site is located. A consequence of these rural processes is
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strict regulations on tree cover protection along water bodies, reforestation programmes
(including multipurpose trees) and incentives, and the design of innovative policies that
benefit both tree cover increases and future use. For example, as one interviewee mentioned,
“Land use planning in the municipality should be based on water availability, while aiming at
restoring key watersheds for improved water quantity and quality”.
4. Discussion
To contextualise and understand current trajectories, the rural processes and the
dynamics identified for the study area are compared to other rural landscapes and coffeegrowing regions in Latin America. Subsequently, potential options identified by local
actors to better support and guide the future trajectories of the region are discussed.
4.1. Dynamics of Rural Processes
The results of this study illustrate the need for more integrated territorial approaches
that account for multiple interacting rural processes. Regarding the challenges and opportunities of the increasing rurbanisation and in-/out-migration observed in the study area (i.e.,
urban–rural nexus), Berdegué et al. [9] explained how most rurality in Latin America is now
located between highly urbanised centres and remote rural regions. In this now-dominant
rurality, ensuring more integrated and inclusive urban–rural linkages (e.g., city region food
systems, decent job opportunities for youth) is essential for the sustainable development
and trajectories of rural regions in Latin America and elsewhere [9,33]. Likewise, related to
the youth migration and rural population aging described in the study area, Wong and
Palloni [34] showed that many regions in Latin America are facing similar challenges, with
the fastest aging rate in the world driven by urbanisation processes, (youth) migration,
changes in health and education, declining fertility rates, and increasing life expectancy,
among others [35,36]. Furthermore, the identified processes of rural deagrarianisation and
increased pluriactivity of households (both agricultural and non-agricultural) in this study
have also been reported in other regions in Latin America as an important response of
family farmers to an agricultural system in crisis and/or the emergence of new labour and
market opportunities [37–43], reaffirming the multifunctionality of rural landscapes across
the region and the need for more integrated landscape management initiatives [44,45].
Similarly, the processes of rurbanisation and farm fragmentation described in the
study area are shaping the land use in many rural regions, particularly for those close to
large urban centres. Gómez-Contreras [46] described how increased connectivity and/or
proximity together with the expansion of urban demand for second homes have increased
land prices and reinforced rurbanisation processes around Bogotá and even throughout
Cundinamarca, where the study site is located. A consequence of these rural processes is
that a substantial increase in land prices can marginalise local communities, limit traditional
agricultural activities, and reinforce processes of deagrarianisation [47]. In contrast, the
growing demand within the regions and from major urban centres for specific commodities (e.g., poultry and dairy production) has facilitated the intensification of agricultural
production of those specific commodities, bringing new economic opportunities but also
additional environmental challenges in dynamic and better-connected rural regions [48–50].
Finally, the lack of clear regulations and adequate governance has often led to unsustainable trajectories in many rural regions because of increased demand for limited resources
(particularly land and water), environmental pollution (e.g., water pollution, garbage
disposal, and pesticide misuse), and reduced tree cover across the landscape [17,48,51–53].
Given the limited spatial extent of this research, future studies could analyse more and/or
contrasting case studies to confirm and provide a more detailed analysis on the synergies
and trade-offs between different rural processes.
4.2. Main Dynamics of Small-Scale Coffee Farmers
In the case of coffee production, the results of this study also show the diversity of
the rural households and land use systems within these regions. Although the study area

Sustainability 2021, 13, 13026

14 of 20

has not been part of the main coffee production regions in Colombia for decades [54], it
continues to share similar dynamics to coffee farmers and landscapes elsewhere. On the
one hand, changes in land use/cover for the study area can be placed in a more general
trajectory of many coffee-growing regions that includes three main stages: coffee expansion,
intensification, and abandonment [55]. Firstly, coffee is introduced and expanded, often
causing the transformation of forested areas to agroforestry systems [20,27]. Secondly,
coffee intensification is promoted due to the interaction of global demand, large price
fluctuations, and national policies within a narrowed paradigm of merely economic profit,
causing a replacement of many of these diverse multi-strata agroforestry systems by simple
and denser coffee plantations with a few scattered (fruit) trees [8,55–58]. Lastly, coffee
production is abandoned or replaced due to low and unstable profit margins, reduced
access to (affordable) labour, limited institutional support, climate variability/change,
and/or the emergence of alternative agricultural/labour markets [6,21,59–61].
On the other hand, Harvey et al. [12] described seven major land use trends in coffeegrowing regions in Latin America, including the conversion to rust-resistant varieties, the
conventional intensification of coffee production, the conversion of coffee plantations to
other agricultural uses, and the urbanisation of coffee landscapes. Although the study
area as a whole may be abandoning coffee production, as mentioned by Perfecto et al. [55],
and/or could be described as a mixed of trends identified by Harvey et al. [12], the results
of this study also show that the stages can be seen as different trajectories of individual
coffee farms, where some farmers continue to produce coffee in agroforestry systems,
others have intensified and simplified their coffee systems to achieve a higher productivity,
and still other farmers have replaced or abandoned production.
Likewise, this study also identifies some key differences in livelihood strategies among
farmers that often define their future trajectories and that are also found in other coffeegrowing regions [62–65]. For example, farmers with a direct connection to the consumer
had the economic incentive to maintain agroforestry systems and invest in improving
the processing and quality of the coffee. Farmers who worked closely with the FNCC
intensified their production through better access to technical support and incentives.
Farmers who came from or had a strong connection to the cities often had access to some
non-agricultural income, relying on coffee production as an alternative (economic) activity.
Given the reduced number of farmers interviewed, a next research step would be to
confirm and better understand the diversity in the trajectories of households, farms, and
agroecosystems to identify more targeted options.
Specifically, the abandonment of coffee production is related to the vicious circle (as
observed by some interviewees) of low profit, lack of timely capital, limited investment in
coffee quality, low coffee prices, and even lower profit, which is also common for many
smallholders in other coffee landscapes [14]. A possible alternative to break this circle is the
implementation of social and ecological certification schemes that compensate farmers for
improved quality of the product and more sustainable landscape management [60,66,67].
However, as evidenced by the example of the failed organic certification association in
the study area, these instruments need to be carefully designed to support both rural
livelihoods and the environment [54,64,68,69]. For example, Guhl [70] found that although
the implementation of a scheme in another coffee-growing area in Colombia seemed
profitable for the farmers and good for the environment, it mainly benefited better endowed
farmers, excluding smallholders. To avoid this, the design of certification schemes needs
to avoid high transaction costs, uneven distribution of additional value created, and
burdensome requirements for smallholders [54,67,70]. However, given the underlying
rural processes and drivers that influence the trajectories of coffee-growing regions, the
findings of this study suggest that certification schemes are promising tools that should be
part of a broader integrated approach to ensure that their expected impact promotes more
inclusive and sustainable development [71,72].
This study also illustrates how farmers make use of short supply chains to partly
break the vicious circle mentioned above. Specifically, the combination of a stronger urban–
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rural nexus, including urban personal connections and a local demand for higher quality
coffee, enabled some smallholders to shorten the supply chain and access a relatively
more profitable, informal, but limited direct market for processed coffee beans. However,
the direct selling of the interviewed farmers was very informal and it was not part of
some of the more structured territorial short food chains described for the region by
Reina-Usuga et al. [73]. Moreover, the added value in coffee supply chains is often linked
to the export markets, but as Rueda and Lambin [54] described, the institutional support for
improving coffee quality in the country is concentrated in other regions, where coffee has
distinctive cup profiles. The future, scale, and sustainability of these short supply chains
would largely depend on the consumer’s preferences and demand [70]. This indicates that
more institutional and technical support is needed to empower farmers and facilitate their
access to the territorial supply chains.
Another important dynamic is related to the aging population described above. The
lack of generational continuity in farming represents a challenge in the future trajectories
of many coffee landscapes, even though coffee farmers are proud of their identity and
prefer for their children to continue working the land. This lack of generational continuity
indicates that if current social, institutional, and economic conditions do not change, many
young and often educated (potential) smallholders will continue migrating to the cities,
leaving coffee and even farming behind because working the land is not profitable and/or
is a hard livelihood [21,74–77]. Although this study highlights the interactions of some
major rural processes in coffee-growing regions, future research comparing more cases
or including more actors could further examine the trade-offs and synergies of these
interactions and what kinds of policies or programmes could foster more sustainable
trajectories [12].
4.3. Potential Options to Improve Current Trajectories
The data analysis and interviews with local actors reinforced the call for more integrated and inclusive approaches. For instance, the empowerment of and support for family
farming would need a combination of different programmes and instruments, such as economic and technical support, incentives (e.g., microcredits), and education and/or training
by the local authorities (the National Training Centre (SENA) and the National Centre
for Research on Coffee (Cenicafé, part of the FNCC)), among others. These incentives
and programmes should continue to target potential young farmers to stay in rural areas
working the land while limiting their permanent migration to the cities and the ongoing
deagrarianisation of the region [21,78]. Besides improving their own technical skills and
infrastructure, these programmes and incentives should also enable (young) farmers to
invest and diversify their land use and labour activities into more profitable and sustainable
agricultural and non-agricultural businesses, including coffee quality improvement, direct
product sales, processing of agricultural products, and/or agritourism, among others. As
suggested by many respondents, this empowerment could be fostered within strengthened
and functional farmer cooperatives, as also mentioned in similar studies [78–81].
Inclusive and integrated landscape management approaches are also a main tool to
support sustainable trajectories in the region [82]. On the one hand, as in many other rural
regions, clear regulations and land use planning that address local needs are essential
for comprehensive development of the study area. For example, although local and
environmental authorities have restricted the expansion of the industrialised poultry
production, it is necessary to concentrate it in a few locations, limiting and facilitating the
mitigation of its potential externalities (e.g., water and air pollution, road damages) while
ensuring some local jobs and economic revenue. Similarly, based on such a comprehensive
land use plan, local authorities could better guide and regulate ongoing processes of
rurbanisation, deforestation, and watershed degradation. This could also include the use
of incentives and certification programmes to make the production of shade and higherquality coffee less risky and more profitable in the region, persuading and supporting
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smallholders to invest, maintain, and/or restore agroforestry production systems and to
limit the use of chemical inputs [51,70].
On the other hand, inclusive landscape restoration and sustainable land use processes,
as well as educational programmes led by regional environmental authorities (Corporación Autónoma Regional), could also be reinforced throughout the region to consolidate
the sustainable use, protection, and/or ecological restoration of priority watersheds and
ecosystems. In fact, as Hernández-Peña [83] argued, many of the environmental challenges
in these rural regions need to be addressed at a more regional scale by these environmental
authorities, while being aligned and/or guiding national and local plans. Further research
could consider a broader analysis of the study region with local actors, including the food
system as a whole and the construction of a common future vision and scenarios while
analysing key trade-offs among prioritised sustainability goals for the entire region [84].
Given the socio-economic and climatic uncertainties in the medium-/long-term viability
of coffee [15], this exploration should also consider the potential livelihood and land use
alternatives of a future without coffee in the region, while ensuring the provision of key
ecosystem services.
However, as indicated by Daniels and Petchers [14], supporting family farming and
implementing effective regulations are only possible within an enabling and trustworthy
local, national, and global institutional context. Specifically, given the central role of the
FNCC in promoting and assisting coffee farmers, few respondents felt that it was supporting them. This perception aligns with other studies, suggesting that the FNCC, regional
environmental authorities, and similar organisations across these rural regions could provide better and more comprehensive support to a broader range of coffee farmers and
other rural actors [83,85,86]. Additionally, a more structured programme with producer
and consumer associations, and other local and regional public and private institutions
could aim at strengthening and promoting the region as a sustainable rural landscape,
supporting family farmers and local entrepreneurs to invest and transition to family businesses by taking advantage of the growing urban–rural nexus (e.g., sustainable tourism
and recreation) and the agricultural identity of the region, and demanding better-quality
and -processed coffee, poultry, dairy, and other food products; shortening the food supply
chain; and obtaining a fairer income for their products [87]. Further analysis of the institutional context and agricultural value-added chains could better inform local policies and
programmes to promote more sustainable and profitable agricultural practices.
5. Conclusions
The aim of this paper was to illustrate the interaction between rural processes and
their drivers in a municipality in Colombia, and to contextualise the perceptions of local
actors on the main constraints and opportunities for fostering more sustainable rural
landscapes. The analysis of the main drivers, land use, and coffee farm structure, as well as
interviews with different actors, allowed us to picture a general overview of the current
rural processes and potential future options in the study area. These analyses showed
the diversity of the rural households and land use systems within these regions. The
multiplicity of interacting actors, food/land use systems, rural dynamics, and drivers
described in this study confirm the need for inclusive, integrated, and transformative
landscape planning approaches for the sustainable development of rural regions that align
with (local) actor priorities [4,7,17,52,88,89]. Although these findings support the results of
other studies in similar regions across Latin America, future research could include more
and diverse regions, and/or more interviews with local actors to confirm these findings
and to develop more specific options for the study area or similar regions.
Nevertheless, integrated territorial approaches must be accompanied by changes at
a more systemic level that can address the fundamental bottlenecks to truly sustainable
transformation in food and land use systems, including reconnecting people with nature,
restructuring institutions, and rethinking knowledge creation and use [90,91]. Some interviewees referred to this as a “change in consciousness”, where rather than looking at simply
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narrow, short-term, and exclusive economic benefits, the rural trajectory of the region must
be based on an inclusive, integrated, and long-term vision for quality of life.
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