
Frontiers in Sustainable Food Systems 01 frontiersin.org

Changes in the economics of 
coffee production between 2008 
and 2019: a tale of two Central 
American countries
Benjamín Leiva 1, Adrián Vargas 2, Fernando Casanoves 2,3 and 
Jeremy Haggar 4*
1 Observatorio Económico Sostenible, Universidad del Valle de Guatemala, Guatemala City, 
Guatemala, 2 Centro Agronómico Tropical de Investigación y Enseñanza (CATIE), Turrialba, Costa Rica, 
3 Universidad de la Amazonia, Florencia, Caquetá, Colombia, 4 Natural Resources Institute, University 
of Greenwich, Kent, United Kingdom

Increasing costs of coffee production relative to coffee prices has led to concern 
across the industry of lack of profitability of coffee production especially for 
smallholders who comprise a large majority of producers. This study compares 
coffee production costs and income over a decadal interval of 2008 versus 2019 
for coffee farmers in some of the main coffee growing regions of Costa Rica and 
Guatemala. Costs and income were collected by farmer recall using a standard 
questionnaire with trained research surveyors. Net income as assessed by EBITDA 
(earnings before interest, taxes, depreciation and amortization) increased by 
about 30% in Costa Rica, but declined to a third of its 2008 level in Guatemala. 
Agronomic costs of production per hectare increased by 31% in Costa Rica and 62% 
in Guatemala, mostly due to increased labor costs (higher daily wage rates), while 
fertilizer usage increased but unit costs remained stable. Gross income was stable 
in Guatemala but increased in Costa Rica due to receiving significantly higher prices 
for their coffee in 2019 compared to 2008, while in Guatemala prices declined. 
Nevertheless, the response was not uniform between farms in Costa Rica while 
high and medium productivity groupings of farms had higher EBITDA, low and very 
low productivity farms experienced a decline similar to Guatemala. The difference 
in performance of farm groups in Costa Rica was due to a decline in production per 
hectare of the lower productivity group; while the difference between Guatemala 
and Costa Rica was firstly due to price differences, and secondarily due to lower 
productivity of some farm groups. The investment of Costa  Rican farmers was 
undoubtedly supported by the substantially increased price received by farmers (as 
compared to Guatemala), reflected in the increase in export price of coffee from 
Costa Rica relative to Guatemala. This shows the importance of farmers receiving 
higher prices for their produce in enabling them to cover increasing production 
costs, invest in increasing productivity and maintain profitability.

KEYWORDS

agronomic costs, coffee prices, Guatemala, Costa Rica, EBITDA, productivity

1 Introduction

Coffee production is estimated to provide livelihoods for between 12.5 to 25 million 
farmers and their families (Enveritas, 2019; ICO, 2019), of which about 95% are smallholders 
with farms less than 5 hectares (Enveritas, 2019). Although global coffee production has 
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increased by 65% since 1990, prices continue to be highly volatile. 
Since the end of the International Coffee Agreement and market 
liberalization at the beginning of the 1990s coffee prices crashed in the 
early 2000s recovered toward the end of that decade and then again 
between 2009 and 2019 declined by 30% (ICO2019). In 2018 prices 
dropped below US$1.00 per pound for the first time since the price 
crash of the early 2000s. Coffee producers were struggling to cover 
their operating costs during the period of 2016–2019, due to rising 
input, compliance and transaction costs (ICO, 2019). Even for the 
2015/16 harvest, before prices declined further, between 25 and 50% 
of farmers across Colombia, Honduras and Guatemala were 
experiencing negative profits, being unable to cover their full 
economic costs of production. Rising costs and falling prices have 
resulted in up to half of coffee producing smallholders living below the 
extreme poverty line in some countries (ICO 2020). While coffee 
prices have recovered somewhat over the 2020–2022 period, price 
volatility is inherent and systemic in coffee production, with farmers 
facing prices below production costs a few years in every decade.

Over longer time frames (1970–2019) there is no significant trend 
of prices increasing nor decreasing (ICO, 2019), but costs of 
production have increased sharply since 2010 thus reducing profits for 
producers (Sachs et al., 2019). Cordes et al. (2021) found that average 
coffee income was below a living income for all top ten coffee 
producing countries except Brazil. The main drivers of poor economic 
performance appeared to vary between countries, while in Colombia 
and Guatemala high production costs were important (and in general 
for Latin America), in Uganda low farmgate prices and small farm 
size, and Ethiopia low coffee productivity were key factors.

Central America is one of the main coffee growing regions of 
the world producing approximately 10% of global production but 
specializing in high quality arabica coffees supporting about 
290,000 farmers and is a major source of income and employment 
in rural areas (CEPAL, 2002). Guatemala is the eighth largest coffee 
producer globally and fourth largest producer of Arabica coffee. 
Both Guatemala and Costa Rica have a reputation for producing 
very high quality and specialty coffees. The countries share some 
macro variables that make the comparative analysis relevant, such 
as inflation rates, tax burden, being in the same region, and open 
market economies. Moreover, both countries are exposed to 
changes in commodity and input prices and are dependent on 
importing fertilizers and other inputs and exporting their 
production. Agroclimatic conditions for production are similar in 
the two countries and coffee production systems are similar derived 
from traditional shaded agroforestry systems with varying degrees 
of intensification, but not high input, irrigated monocultures as in 
Vietnam or parts of Brazil. Nevertheless, socioeconomic conditions 
in the two countries are distinct with Guatemala having one of the 
highest poverty and inequality rates in Latin America (The World 
Bank, 2024a), the highest poverty level in Central America while 
Costa Rica has higher levels of overall income, a relatively equitable 
distribution of wealth and high levels of education and social 
welfare (The World Bank, 2024b). Thus, the two countries have 
similar conditions for coffee production but within distinct 
economic and social conditions.

Since the dissolution of the International Coffee Agreement in 
1989 that buffered price fluctuations, there have been price crashes 
between 1991–1993, 2000–2003 (Bacon, 2008), and substantial 
fluctuations subsequently. The fall in coffee prices between 2000 and 

2003 led to a 25% reduction in coffee production across Central 
America and the loss of half a million jobs (Castro et  al., 2004). 
Addressing the financial instability among coffee producers remains 
an on-going challenge with many different industry and development 
programs attempting to address the issue. There are various initiatives 
between industry and development organizations seeking to 
determine what is a living income for coffee farmers such as the IDH 
(2020) Task Force for a Living Income report, while Fairtrade 
International (https://www.fairtrade.net/issue/living-income) have 
established a Living Income Reference Price for some countries. Most 
recently the International Coffee Organization with United Nations 
Industrial Development Organization launched a report on the 
sustainability and resilience of global coffee value chains and proposed 
the establishment of a Global Coffee Fund address the financial 
instability of the sector (ICO and UNIDO, 2024).

Changes in costs of production summarized by Sachs et al. (2019) 
indicate considerable differences between countries, perhaps due to 
different levels of investment in labor compared to inputs. Is it stated 
that both increases in labor costs and inputs costs were drivers of 
reduced profitability. It might be expected that higher wage economies 
such as Costa  Rica would be  at a disadvantage to lower wage 
economies such as Guatemala. Nevertheless, clear data on changes in 
production costs over time appear to be lacking. Overall, past studies 
lack comparable data at farm level across time to ascertain the main 
causes and responses to the perceived decline in profitability of coffee 
production in countries whose primary producers are smallholders.

In this study we aim to determine the changes in the on-farm 
economics of coffee production over a decadal period between 2008 
and 2019 under the distinct socioeconomic conditions of Guatemala 
and Costa Rica to understand the factors that may be contributing to 
falling profitability or enabling farmers to maintain their incomes.

2 Methods and data

2.1 Methods

The study applied the Committee for Sustainability Assessment 
(COSA) method for multi-criteria assessment of sustainability in 
coffee (Giovannucci and Potts, 2008) to characterize farms and 
evaluate coffee production costs and income from coffee on farms 
across Guatemala and Costa  Rica. This is a method that can 
be implemented in between half to one day per farm; while this limits 
the depth of evaluation it also permits larger sample sizes to 
be undertaken.

Two surveys were undertaken, one in 2008/09, the other in 
2019/20. The 2008/09 survey was conducted across all the main coffee 
growing regions in each country, was structured to compare farms 
with sustainability certification and those without and included a total 
of 237 farms in Costa Rica and 273 farms in Guatemala (Soto et al., 
2011). Certified farms were selected from lists provided by certification 
bodies and traders in-country, and non-certified farms were identified 
from the same communities with similar characteristics.

The 2019/20 survey selected farms from the 2008/09 data-base but 
focused on three of the main coffee growing regions in each country 
covering a range of agro-environmental conditions, as described in 
Haggar et  al. (2021). In Costa  Rica, farms were located in: (i) 
Turrialba-Orosi (low-medium altitude, high rainfall, standard 
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commercial grade coffee); (ii) Valle Occidental (mid-high altitude, 
seasonal climate with high quality coffee), and (iii) Los Santos Tarrazú 
(high altitude, seasonal climate, and coffee quality that is considered 
the best in the country). In Guatemala, farms were located in: West 
(departments of Quetzaltenango, Retalhuleu, and San Marcos) 
low-high altitude, high rainfall, commercial grade coffee; Mid 
(department of Solola) high altitude, medium rainfall, high quality 
coffee; and East (departments of Guatemala, Sacatepequez and 
Chimaltenango) high altitude, low rainfall, and very high coffee 
quality. A total of 180 farms (90 per country, 30 per region) were 
initially selected from a list used in a previous study in 2008/09. Where 
these farms were not available or interested in participating they were 
replaced by nearby farms of similar characteristics (56 in total). Ethical 
standards of prior consent and confidentiality were followed as 
appropriate for socioeconomic surveys and farmers were at complete 
liberty to decline to participate (as a few did).

Two surveyors experienced in farm verification processes 
conducted the farmer questionnaires, but different surveyors were 
used for the two evaluation periods. Surveyors received training, 
conducted trial interviews, and interview responses were reviewed 
periodically to ensure quality with feedback provided. All variables 
were quality checked in order to identify values out of acceptable or 
standardized ranges. All the values identified as outliers were reviewed 
or corrected with the producer in a second visit or phone call.

In both surveys we used the COSA questionnaires to register all 
coffee agronomic practices and estimate the costs of those practices 
during the previous year, (2008 and 2019) as well as the amount of coffee 
produced, harvest costs and value of sales for the harvest prior to and after 
the period evaluated for its agronomic costs (i.e., 2007/08 and 2008/09, 
and 2018/19 and 2019/20 harvests). The actual timing of the survey varied 
as the agronomic year and start and end of harvest varied across the 
different regions with some completing harvest in November and others 
until April. The COSA format is designed to facilitate the reconstruction 
of costs from farmer recall by working through the practices for the 
farming year; this is supported by the registers of activities and use of 
records farmers are required to maintain when they are certified, but are 
less common for non-certified farmers.

To make the monetary values of both surveys comparable, the 
values from the 2008/09 survey were multiplied by 1.1874, which 
reflects the change in the composite Consumer Price Index between 
2008 and 2019. Moreover, for each survey the data for production and 
price was averaged between two adjoining harvests given the known 
tendency for biennial production, i.e., a good year is generally followed 
by a poorer year in terms of production per hectare. This avoids 
excessive fluctuations. The averages are from the 2007/08 and 2008/09, 
and 2018/19 and 2019/20 harvests, which are referred to 2008 and 
2019 for simplicity. Price and production of cherry coffee was used for 
all farms. When a farm sold coffee in another presentation, standard 
conversions were used to transform back to cherry.

2.2 Data analysis

To study a coffee farm’s profits in a given year consider that

 ,TI TCΠ = −  (1)

where Π is profits per hectare, TI  is total income per hectare and TC is 
total costs per hectare. In this study EBIDTA (earnings before interest, 
taxes, depreciation and amortization) is used as a proxy for profits. 
Expressing the equation with a normalization by plantation size 
facilitates comparability between farms, and allows for a simple 
conversion to totals profits, income and cost by multiplying by area. 
Moreover, consider that

 ,TI PQ=  (2)

where P is the average price and Q the average production sold per 
hectare for the harvest for which the production costs were evaluated, and 
the previous harvest. Costs can be analyzed in different ways to obtain a 
better picture of underlying dynamics. An initial and relatively simple way 
is to decompose costs among input costs and labor costs, with

 ,TC IC LC= +  (3)

where IC  are input costs per hectare and LC are labor costs per hectare. 
For input costs, the materials (e.g., fertilizer, pesticides, etc.) and 
equipment (e.g., machetes, tractors, etc.) for all practices were 
registered noting the volume or number of the product and the cost per 
unit. For labor costs, the number of person-days and cost per day were 
registered for all activities. All person-days were considered as a cost, 
regardless if they generated a monetary payment or if they were family 
work. Another way to decompose costs is between activities, with

 ,TC AgC HC FC= ∑ + +  (4)

where • AgC  contains the costs per hectare of all agronomic activities 
(i.e., establishment, pruning, manual weed control, conservation, shade 
management, fertilization, and pesticides), HC are harvesting costs per 
hectare, and FC are fixed costs per hectare. These costs contain input 
and labor costs, with all person-days considered as a cost as specified 
above. Costs of labor for the harvest and processing were calculated 
(including picking, wet processing, and drying) based on a cost per 
volume of harvest (as this is how these services are usually paid). The 
amount and price of materials, tools and equipment used in harvest 
and processing were registered; in the case of minor equipment that 
lasts more than a year, total cost was divided by life-span as an estimate. 
Additional costs were registered including, fuel used (for machinery), 
transport costs, and administration costs. Fixed costs such as 
equipment depreciation, maintenance and administrative costs were 
considered yet played a relatively small part in overall costs. Farms 
where costs were incomplete or substantially deviated from the normal 
range of values were eliminated from the analysis.

Based on the 2019 dataset a coffee plantation typology of production 
strategies was formed for each country using multivariate cluster 
analysis based on the shade LAI and coffee yield as indicators of 
sustainability and productivity outcomes of the management strategy of 
the plantation (Haggar et al., 2021). Cluster analysis of plantations per 
country was conducted using LAI and coffee productivity (kg ha−1), 
previously standardized, using the Ward method with Euclidean 
distance. The resulting clusters represent the coffee plantation 

https://doi.org/10.3389/fsufs.2024.1376051
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Leiva et al. 10.3389/fsufs.2024.1376051

Frontiers in Sustainable Food Systems 04 frontiersin.org

production strategies that reflects the strategy in terms of intensification 
and sustainability. Four production strategies were differentiated for 
each country representing high, medium, low and very low productivity 
plantations, with varying shade levels (Appendix Table A1). Production 
strategies significantly differed in the levels of agronomic investment, 
coffee yield, and shade levels, amongst other factors (Haggar et al., 
2021), and can be summarized as follows.

High Productivity Medium Shade (HPMS), were high yielding 
plantations producing between 12 and 20 tonnes of coffee cherries per 
hectare annually, with high investment in agronomic production over 
US$2000 per hectare. Most plantations had between 40 and 60% shade 
(LAI 0.5–1.1).

Medium Productivity Low/Medium Shade (MPLS/MS) 
plantations produced between 6 and 12 tonnes (Costa Rica) and 4–12 
tonnes (Guatemala) of coffee cherries per hectare per year. Annual 
agronomic costs in Costa Rica were almost as high as Hprod-Mshade 
systems, but only about US$1,100 per hectare in Guatemala. Shade 
levels in both countries were 20–60% (LAI 0.1–1.0), although on 
average higher in Guatemala.

Low Productivity High Shade (LPHS) was characterized by 
having high shade over 60% (LAI > 1.0), while productivity ranged 
from <1 tonne to 9 tonnes of coffee cherries per hectare per year. 
Annual agronomic costs were on average half that of the Medium 
Productivity systems, US$1277 per hectare in Costa Rica and US$689 
per hectare in Guatemala.

Very Low Productivity Low/Medium Shade (VLPLS/MS) 
systems had annual yields from <1 tonne up to 6 tonnes of coffee 
cherries per hectare and shade levels less than 60% (LAI <1.0), 
although on average higher for Guatemala. Agronomic production 
costs were very similar to that for the LPHS system.

Differences in EBITDA between 2008 and 2019 by country were 
made using t-tests. The subset of data that only includes farms for 
which there is data for both dates were compared using paired t-tests. 
Paired t-tests were also used to compare the differences in the 
components of economic costs and income between 2008 and 2019. 
ANOVA with Tukey means comparison was used to compare the 
EBITDA in 2019 of farm typology groupings, and the change in 
EBITDA 2008–2019 for each group.

Moreover, to further study the determinants of EBITDA a 
regression analysis is made on EBITDA per hectare, production per 
hectare, price, and unit costs. OLS with robust standard errors are 
used to regress each of these variables on altitude, farm area, producer 
age, certification of coffee (dummy), participation in a producer 
association (dummy), and survey year (dummy).

3 Results

3.1 Change in EBIDTA across sampling 
groups

The absolute value of EBIDTA from coffee production in 2019 and 
2008, and the differences between them were very similar whether 
calculated using all data from the two surveys, only from farms in the 
same regions, or only farms in common between the two surveys 
(Table 1). In Costa Rica the comparison of farms in 2008 and 2019 
using all data gave a weakly significant increase in EBIDTA which 
might have been influenced by the 2008 data covering a wider 
geographic area than the 2019 data. The values for farms in the same 
regions and farms in common gave similar absolute values but the 
slight increase in EBIDTA was no longer significant. In Guatemala all 
comparisons showed a highly significant decline in EBIDTA with 
income in 2019 only 30% of that in 2008 (Table  1). For further 
exploration of the factors that contribute to this difference we have 
used the comparison between the same farms to ensure changes 
between the time periods are not influenced by differences between 
the farms included. This limits the sample size to 69 farms for 
Costa Rica for each year, and 38 for Guatemala.

3.2 Drivers of changes in EBITDA

In 2008 the mean EBITDA from coffee producers in Guatemala 
was 180% that of Costa Rica, but by 2019 it had fallen to only 40%. 
This change is due to a large and statistically significant drop in 
EBITDA in Guatemala (i.e., a drop of 75%) compared to a small and 

TABLE 1 EBIDTA - earnings before interest, taxes, depreciation and amortization - (USD per hectare) from coffee production averaged for all farms 
surveyed in each country in each year, those farms found in the regions in common between the two survey years, and those farms in common 
between the two surveys.

Costa Rica Guatemala

Variables All data Common 
regions

Common 
farms

All data Common 
regions

Common 
farms

EBITDA 2019 1,356.5

(2,003.3)

1,356.5

(2,003.3)

1,412.9

(1,961.9)

499.4

(1,431.2)

499.4

(1,431.2)

560.0

(1,481.8)

N in 2019 82 82 69 75 75 38

EBITDA 2008 1,020.3

(1,368.3)

1,082.6

(1,511.0)

1,259.5

(1,756.2)

1,660.8

(1,427.8)

1,697.2

(1,444.5)

2,276.3

(1,445.2)

N in 2008 224 168 69 247 121 38

Difference 336.2*

(201.7)

273.9

(227.4)

153.4

(317.0)

–1,162.5***

(188.3)

–1,197.8***

(211.5)

–1,716.3***

(335.8)

Total N 306 250 138 322 196 76

Standard deviation in parenthesis. For the difference it is the standard error in parenthesis. Difference in EBITDA is obtained from running a t-test on both samples.
***, **,* Refers to 1, 5, and 10% significance level of t test for difference of means.
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non-statistically significant increase of EBITDA in Costa  Rica 
(Figure 1A).

The contrasting dynamic of EBITDA seems to come from coffee 
sales falling in Guatemala and rising in Costa Rica, despite the changes 
being not statistically significant (Figure  1B). Costs rose in both 
countries by similar amounts in absolute and relative terms, which 
were statistically significant (Figure 1C). In Guatemala agronomic 
costs increased by USD 995 and 66% while in Costa Rica the increase 
was of USD 1276 and 64%.

Although not significantly, gross income from coffee sales rose in 
Costa  Rica but fell in Guatemala due to changes in coffee prices 
(Figure  1E), while productivity remained unchanged in both 
countries. Guatemala experienced a statistically significant drop in 
price of 13.8%, while Costa Rica had a statistically significant increase 
of 13.6%. Thus, while in 2008 Guatemala farmers obtained $0.082/kg 
of coffee cherries more than Costa Rican farmers (15.4% difference), 
by 2019 this had inverted with Costa Rican farmers receiving $0.075/
kg of coffee cherries more than Guatemala (14.2% difference). Both 
agronomic costs per ha and unit costs per kg of coffee increased in 
both countries with statistical significance and by similar amounts 
(Figures 1C,F). What is different between countries is that Guatemala 
also experienced an increase in variability of unit and agronomic costs 
suggesting differing responses among farmers in the country. A 
deeper understanding of this variability can be found exploring the 
main components of the total agronomic cost per hectare as presented 
in Figure 2.

Mean input costs increased in both countries with statistical 
significance, yet rose considerably more in Guatemala (158%) than 

Costa Rica (35%) (Figure 2A). Moreover, the variability in Guatemala 
increased sharply, indicating that the increased investment in inputs 
was not uniform across farms. On the other hand, mean labor costs 
increased significantly only in Costa Rica by 76%, while variability 
increased in both countries (Figure 2B). This suggests that the increase 
in agronomic cost in Costa Rica was driven by labor costs, while 
Guatemala’s increase in levels and variability was mostly driven by 
input costs.

Further insights can be found exploring the components of the 
total cost per hectare as presented in Figure 3.

Statistically significant increases in mean costs are found for both 
countries in the establishment of new plantations, the use of 
fertilization, and the use of pesticides. These increases in means are 
accompanied by a notable increase in variability, especially in 
Guatemala. In the case of fertilization in Guatemala, the increase in 
variability makes the increase statistically significant only at the 10% 
level of significance. Establishment costs increased by 1,516% in 
Guatemala and 669% in Costa  Rica, fertilizer cost by 123% in 
Guatemala and 40% in Costa Rica, and pesticide costs by 4,126% in 
Guatemala and 196% in Costa Rica. Harvest cost also increased, albeit 
with lower statistical significance, by 53% in Guatemala and 24% in 
Costa Rica. This may in part be due to a larger percentage increase in 
production per hectare in Guatemala than Costa  Rica, although 
overall production costs per hectare was higher in Costa Rica than 
Guatemala (Figure 1D). Lastly, in Costa Rica there was a notable 
increase in manual weed control costs, which while not statistically 
significant explains the larger increase in labor costs in Costa Rica 
(Figure 3C).

FIGURE 1

EBITDA, coffee sales, agronomic costs, production per hectare, price and unit cost for Costa Rica and Guatemala in 2008 and 2019 (same farms; error 
bars represent 95% confidence intervals).
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3.3 Farm characteristics associated with 
differences in EBITDA

Multiple regression models showed the same differences 
between survey years in production per hectare, unit cost of 
production, price, and resulting EBITDA as indicated above 

(Table 2). Production per hectare was significantly and positively 
associated with altitude in both countries and with certification in 
Guatemala but was negatively associated with farmers being part of 
an association in Guatemala (Table 2A). Coffee price was positively 
associated with altitude and farm size in Costa  Rica, and with 
certification in Guatemala (Table  2B). Costs of production of a 
kilogram of coffee were negatively associated with altitude in Costa. 

FIGURE 3

Decomposition of total cost per hectare for Costa Rica and Guatemala in 2008 and 2019 (same farms; error bars represent 95% confidence intervals).

FIGURE 2

Input and labor costs per hectare for Costa Rica and Guatemala in 2008 and 2019 (same farms; error bars represent 95% confidence intervals).
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These effects combined led to higher altitude and larger farm size 
significantly and positively affecting EBIDTA in Costa Rica, and 
certification significantly and positively affecting EBIDTA in 

Guatemala. There was a weakly significant negative effect of 
association on EBIDTA in Guatemala which is likely an effect of the 
low production per hectare of associated farmers, but it is not 

TABLE 2 Influence of farm characteristics on (A) EBITDA and coffee productivity, and (B) coffee price and unit costs of production based on all farms in 
regions present in both surveys.

(A)

EBITDA (USD/ha) Productivity (kg/ha)

Variables Costa Rica Guatemala Costa Rica Guatemala

Certification (1 = Yes) 246.6 511.0** 544.4 1,220**

(237.7) (231.3) (507.0) (527.9)

Farm area (ha) 2.270*** 0.130 1.984* −2.255

(0.566) (0.491) (1.064) (2.181)

Altitude (m) 2.435*** 0.0663 6.372*** 0.863**

(0.419) (0.222) (0.774) (0.418)

Association (1 = Yes) 215.0 −478.2* 154.6 −1,605**

(251.1) (246.5) (475.7) (628.5)

Producer age −3.683 3.546 3.751 10.59

(8.025) (8.383) (17.17) (21.53)

Survey (1 = 2019) 408.5* −1,034*** 675.9 933.5

(224.4) (228.0) (483.0) (615.3)

Constant −2,138*** 1,366*** −1,780 3,150**

(697.3) (499.0) (1,339) (1,329)

Observations 249 184 249 184

R-squared 0.205 0.174 0.256 0.075

(B)

Price (USD/kg) Unit cost (USD/kg)

Variables Costa Rica Guatemala Costa Rica Guatemala

Certification (1 = Yes) 0.0334 0.0450*** −0.0629 −0.181

(0.0270) (0.0150) (0.0905) (0.151)

Farm area (ha) 0.000183*** 0.000109* −0.000379 −0.000188

(4.05e-05) (6.43e-05) (0.000262) (0.000149)

Altitude (m) 8.61e-05** −3.07e-06 −0.000363** −7.59e-05

(3.86e-05) (1.35e-05) (0.000149) (0.000128)

Association (1 = Yes) 0.0309 0.00834 0.0444 0.115

(0.0309) (0.0147) (0.0516) (0.171)

Producer age 0.000291 −0.000578 0.00136 −0.00959

(0.000415) (0.000472) (0.00171) (0.00908)

Survey (1 = 2019) 0.101*** −0.0574*** 0.0748 0.422**

(0.0163) (0.0139) (0.0814) (0.171)

Constant 0.351*** 0.579*** 0.818*** 1.000

(0.0656) (0.0359) (0.234) (0.640)

Observations 249 184 249 184

R-squared 0.172 0.245 0.047 0.075

Values are mean effects of farm characteristics with standard errors in parenthesis.
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possible to determine whether this is because low productivity 
farmers tend to be members of associations, or being a member of 
an association somehow leads to lower productivity. It should 
be  noted that in many cases to be  certified farmers need to 
be members of an association (and there is a certain correlation 
between the two rho = 0.33), but that the variance associated with 
certification has been allocated as a separate variable.

3.4 Changes in EBIDTA and economics of 
production for different farm typology 
groups

The EBIDTA of farms in different typology groups representing 
different production strategies were significantly different in both 
countries (Table 3A), and thus indicate that the responses described 
above were not uniform across all farm types. High productivity 
Medium Shade had the highest EBIDTA in both countries although 
not statistically different from Medium Productivity Medium Shade 
in Guatemala. Low Productivity High Shade EBIDTA was not 
statistically different from Medium Productivity Medium/Low Shade 
in both countries, but was significantly higher than Very Low 
Productivity Low Shade in Costa  Rica. Differences in EBIDTA 
between typology groups were closely related to productivity (as 
productivity was the main factor the groups were based upon). The 
price received for coffee was similar across typology groups except for 

Very Low Productivity Low Shade in Costa Rica which received a 
significantly lower price than Low Productivity High Shade. Unit costs 
of producing a kilogram of coffee were significantly higher for very 
low productivity groups in both countries compared to high and 
medium productivity groups.

Changes in EBIDTA between 2008 and 2019 were only positive 
for High and Medium productivity farms in Costa Rica (Table 3B). 
The other typology groups in Costa Rica and all Guatemalan groups 
in Guatemala had reduced EBIDTA between these two dates. There 
were no statistically significant differences between typology groups 
in Guatemala probably due to the small sample size for paired farms. 
The changes in EBIDTA were again partially related to changes in 
productivity with high and medium productivity groups in both 
countries experiencing increases in productivity compared to declines 
for Low and very low productivity groups (although not statistically 
significant for medium productivity from those with reduced 
productivity in Guatemala). All groups in Costa Rica except the very 
low productivity group had significant increases in price received for 
coffee, while all the groups in Guatemala experienced declines in 
price received.

4 Discussion

As claimed by other studies (e.g., ICO, 2019; Sachs et al., 2019) 
agronomic costs of production per hectare have increased by about 

TABLE 3 Economic performance of coffee farms by typology grouping for (A) all farms in 2019 and (B) change between 2008 and 2019 for those farms 
in both surveys.

Costa Rica Guatemala

Typology HPMS MPLS LPHS VLPLS HPMS MPMS LPHS VLPMS

(A) 2019

EBITDA USD/

ha

3,564 a

(1,528)

2,126 b (1,527) 1,257 b (1,479) −485 c (1,340) 1,968 a (2,128) 1,047 ab (1,194) 142 bc (1,198) −337 c (860)

Productivity kg/

ha

12,883 ab

(2,490)

9,947 b (2,428) 5,470 c (2,870) 3,660 c (1,603) 14,868 a (4,691) 7,006 b (2,850) 3,291 c (2,154) 1,764 c (1,259)

Price

USD/kg

0.61 ab (0.06) 0.63 ab (0.07) 0.69 a (0.36) 0.52 b (0.11) 0.47 a (0.11) 0.55 a (0.08) 0.51 a (0.13) 0.49 a (0.07)

Unit cost

USD/kg

0.34 a

(0.07)

0.43 a (0.12) 0.50 a b (0.22) 0.68 b (0.40) 0.33 ab (0.11) 0.41 a (0.18) 0.62 a b (0.52) 1.70 b (2.81)

Number of 

farms

13 22 23 24 8 26 23 18

(B) Difference between 2008 and 2019

EBITDA USD/

ha

2,028 a (1,270) 982 a b (2,466) −507 b c 

(1,892)

−1,268 c 

(1,778)

−372 a (1,735) −1,694 a 

(1,671)

−1834 a (1,833) −2,459 a

(2,547)

Productivity kg/

ha

3,170 a (2,879) 1,859 a (3,354) −1,147 b 

(2,986)

−1,315 b 

(2,560)

9,738 a (4,856) 267 b (2,827) −2,167 b 

(4,228)

−3,329 b

(2,790)

Price

USD/kg

0.07 ab (0.05) 0.10 a (0.06) 0.10 a (0.12) 0.01 b (0.11) −0.10 a (0.11) −0.02 a (0.07) −0.11 a (0.18) −0.12 a

(0.15)

Unit cost

USD/kg

0.01 a (0.13) 0.10 a (0.41) 0.24 a (0.24) 0.34 a (0.53) 0.07 a (0.15) 0.18 a (0.30) 0.33 a (0.63) 0.41 a

(0.52)

Number of 

farms

11 19 21 18 5 15 11 7

Typology codes are HPMS, high productivity medium shade; MPLS/MS, medium productivity low or medium shade; LPHS, low productivity high shade; VLPLS/MS, very low productivity 
low or medium shade. More details are available in methods. Values that share the same letter are not significantly different at the 5% level of significance.
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30–60% due to both increases in labor and input costs in both 
countries, even when costs are dollarized and adjusted for inflation. 
However, these differences integrate both increased unit costs and 
increased investment in production. The daily rate for labor increased 
by 31% (from US$ 5.2 to 6.8/day) in Guatemala and 71% in Costa Rica 
(from US$ 9.3 to 15.9/day). While the cost of the main fertilizers used 
decreased by 10–22% in Guatemala and 11–29% in Costa Rica, with 
very similar costs in the two countries [it should be noted that there 
was a sharp rise in fertilizer prices in 2008 prior to the economic crash 
(Hedebrand and Laborde, 2022)]. The decrease in unit costs of 
fertilizer but increase in total fertilizer costs indicates that in both 
countries farmers increased the rate of fertilization. Although 
production per hectare on average remained the same in both 
countries there was high and medium productivity farms increased 
their productivity while on low and very low productivity farms 
productivity declined. This may represent two different responses by 
farmers to increasing costs, one to reduce investment in production 
and the other to increase investment, especially in fertilizer, to boost 
production and thus increase income. Analysis by Lalani et al. (2023) 
found that the high productivity group was the most profitable across 
a range of input and labor cost scenarios.

Both countries were investing considerably more in establishment 
of coffee plantations in 2019 than 2008, possibly due to impacts of the 
coffee rust outbreak in 2013. Furthermore, Guatemalan farms are 
investing relatively more than their Costa Rican counterparts. This 
indicates that Guatemalan farms have a larger area of new as yet 
unproductive coffee, which would reduce farm-level production per 
hectare of coffee plantation. As this probably only affects a proportion 
of farms it probably also contributes to the high variability in cost per 
kilogram produced due to the additional costs from establishment of 
new plantings being included in some cases.

The positive economic impact of Costa Rican farmers intensifying 
production appears to contradict conclusions from the systematic review 
of Jezeer et al. (2017) that lower intensity production systems were more 
profitable. The economic performance of the production strategies from 
the typology were analyzed by Lalani et al. (2023) demonstrating that high 
input but also moderately shaded coffee generated the highest net, but if 
there was a 50% fall in coffee prices then high input production had the 
greatest losses. In contrast low-input highly shaded coffee had lower 
returns under the labor and input cost variations tested but generated the 
lowest losses if coffee prices crashed. It needs to be assessed whether the 
higher use of fertilizer by Costa Rican farmers can be sustained with the 
doubling of fertilizer costs that occurred in 2022 (Hedebrand & Laborde, 
2022), which was greater than the 50% increase modeled by Lalani 
et al. (2023).

Other factors that appear to support reducing production costs 
and increasing EBIDTA are higher altitude and larger farm size (both 
in Costa Rica), and certification in Guatemala. Haggar et al. (2017) 
also found in Nicaragua that farmers under some certifications 
achieved a greater EBIDTA than their matched peers. Unfortunately, 
altitude and farm size are not factors farmers can easily change, and 
certification requires investment and close alliance with private 
traders or trading farmer cooperatives. Nevertheless, Wollni and 
Zeller (2007) found that farmers in Costa Rica do benefit from price 
differentials associated with specialty markets and that cooperative 
association was an important means for them to access those markets.

In terms of impact on EBIDTA, the differences in prices received 
by farmers in Costa Rica and Guatemala probably has the greatest 

impact. In 2008 farmers in Guatemala reported farm gate prices 10% 
higher than in Costa Rica, but by 2019 this had substantially reversed. 
The 2008 differences in the farm gate prices are similar to those 
reported on the ICO website (https://www.ico.org/new_historical.asp 
accessed August 2022), with prices of USD 1.11 vs. USD 1.06 per lb. 
green coffee in Guatemala and Costa  Rica, respectively (note our 
prices are quoted as USD per kg of coffee cherries), and thus not a 
sampling effect. Unfortunately no comparable data are available for 
2019. Estimates of average export prices taken from the United 
Nations COMTRADE database (https://comtrade.un.org/data/, 
accessed July 2022) indicate that the average coffee export prices for 
Guatemala and Costa Rica were USD 2.81 versus USD 3.07 per kilo 
green coffee in 2008, and USD 3.09 versus USD 4.38 per kilo green 
coffee in 2019. It should be noted that these prices have not been 
adjusted for inflation, unlike the prices shown in Figure 3, if a similar 
adjustment is made to these prices it would also show a lower 
inflation-adjusted price in 2019 of USD 2.06 for Guatemala yet still a 
higher one of USD 3.69 for Costa Rica in agreement with the data 
used in this study. Thus the farm-gate prices reported to us by farmers 
correspond to and are likely a result of differences in export prices. 
The USDA Global Agricultural Information Network annual reports 
indicate similar export prices for 2019 of USD 3.33–3.66 per kilo for 
Guatemala and USD 4.35 per kilo for Costa Rica (https://www.fas.
usda.gov/data/costa-rica-coffee-annual-6, https://www.fas.usda.gov/
data/guatemala-coffee-annual-5); this against world market prices for 
“other milds” as reported by ICO (https://www.ico.org/new_historical.
asp accessed August 2022) for 2008 and 2019 of USD 3.07 and USD 
2.87 per kilo green coffee. Thus, both countries had managed to 
improve export prices compared to market trends, though Costa Rica 
managed to increase its export price differential substantially more 
during this period.

Nevertheless, production and export of coffee in Costa Rica has 
declined (from over 2.2 million sacks in early 2000s, to 1.8 million 
2011/2012 to just over 1.4 million sacks 2018/19), while in Guatemala 
it has more or less been maintained fluctuating between 3.2 and 4.0 
million sacks between 2000 and 2019 (https://www.ico.org/new_
historical.asp accessed August 2022). Indeed in 2018/19 Guatemala 
maintained production of about 3.7 million sacks, while Costa Rican 
production was below average compared to the previous decade. This 
may have increased prices internally in Costa  Rica as exporters 
competed for coffee to meet their contracts with buyers. The Specialty 
Coffee Transaction Guide: 2022 (www.transactionguide.coffee) 
developed by researchers from Emory University summarizes contract 
values for specialty coffee between 2019 and 2022 calculated a median 
price for Costa Rica of USD 3.65 per pound compared to USD 3.00 
for Guatemala, this despite Guatemala having a slightly higher median 
quality score. It has been noted that Costa  Rican producers have 
invested in many micro-mills to process and sell high quality micro-
lots at substantially higher prices, but also maintaining a reputation 
for environmental and social standards as well as product quality 
(USDA, 2022). Thus, Costa Rican farmers and their organizations 
have taken the next step from simply accessing markets that provide 
specialty prices (as reported by Wollni and Zeller, 2007) to now adding 
further value through micro-processing for direct sales to specialist 
roasters. As Jacobi et al. (2024) found in Colombia and Bolivia, direct 
sales of coffee to international buyers or even local markets provide 
the greatest economic benefits to farmers.
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5 Conclusion

Without doubt increased production costs, and above all labor costs 
have affected the economics of coffee production in the two countries 
studied. However, it is notable that while labor costs in Costa Rica are 
about double that in Guatemala, Costa Rican farmers have been able to 
maintain their profitability better than Guatemalan farmers. In part this 
seems to be due to some groups of Costa Rican farmers having achieved 
higher productivity through higher investment, indeed only high and 
medium productivity farms had increased EBITDA. However, this 
investment has been substantially supported by increases in prices 
received by most Costa Rican farmers, while prices received in Guatemala 
declined. Indeed, high productivity Guatemalan farmers who invested in 
increasing productivity did not benefit economically due to the lower 
price they received for their coffee. Higher prices in Costa Rica have been 
supported by a reduction in the volume of coffee offered by Costa Rica, 
but also by higher social and environmental standards, and increases in 
direct sales and sales of processed coffee. This demonstrates the role of 
buyers and consumers paying prices that appropriately compensate the 
costs of production and provide a living income to farmers. Ultimately the 
higher prices received by Costa  Rican farmers is probably what has 
enabled them to maintain or even increase coffee productivity while 
paying substantially higher wages compared to other countries in the 
region such as Guatemala.
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Appendix

TABLE A1 Coffee production strategy according to productivity and shade level as assessed by LAI (Leaf Area Index) (N  =  number of farms in the group) 
[adapted from Haggar et al. (2021)].

Costa Rica Guatemala

Production 
Strategy

N Yield
(kg  ha−1)

LAI Agronomic 
cost

US$ ha−1

Production 
Strategy

N Yield
(kg  ha−1)

LAI Agronomic 
cost

US$ ha−1

High productivity 

Medium shade

(HPMS)

14 13,750 a 0.80 b 2,117 a High productivity 

Medium shade

(HPMS)

8 16,298 a 0.54 b 2,471 a

Medium productivity

Low shade

(MPLS)

24 9,436 b 0.41 c 2012 a Medium productivity 

Medium shade

(MPMS)

26 6,990 b 0.66 b 1,137 a

Low Productivity

High shade

(LPHS)

26 5,361 c 1.46 a 1,277 b Low-Productivity

High shade

(LPHS)

34 2,879 c 1.71 a 689 b

Very low production

Low shade

(VLPLS)

25 3,132 d 0.47 c 1,377 b Very low production 

Medium shade

(VLPMS)

22 1,699 d 0.63 b 625 b
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