
Contents lists available at ScienceDirect

Ecological Economics

journal homepage: www.elsevier.com/locate/ecolecon

Fairtrade, Agrochemical Input Use, and Effects on Human Health and the
Environment
Jorge Sellarea,b,⁎, Eva-Marie Meemkenc,d, Matin Qaima
a Department of Agricultural Economics and Rural Development, University of Goettingen, Platz der Goettinger Sieben 5, 37073 Goettingen, Germany
b Center for Development Research (ZEF), University of Bonn, Genscherallee 3, 53113 Bonn, Germany
c Department of Food and Resource Economics, University of Copenhagen, Rolighedsvej 25, 1958 Frederiksberg, Denmark
d CH Dyson School of Applied Economics and Management, Cornell University, Warren Hall, 14853 Ithaca, USA

A R T I C L E I N F O

Keywords:
Agrochemicals
Certification
Fairtrade
Health
Pesticides
Sustainability standards
Toxicity

A B S T R A C T

It is often assumed that voluntary sustainability standards – such as Fairtrade – could not only improve the
socioeconomic wellbeing of smallholder farmers in developing countries but could also help to reduce negative
health and environmental impacts of agricultural production. The empirical evidence is thin, as most previous
studies on the impact of sustainability standards only focused on economic indicators, such as prices, yields, and
incomes. Here, we argue that Fairtrade and other sustainability standards can affect agrochemical input use
through various mechanisms with possible positive and negative health and environmental effects. We use data
from farmers and rural workers in Cote d'Ivoire to analyze effects of Fairtrade certification on fertilizer and
pesticide use, as well as on human health and environmental toxicity. Fairtrade increases chemical input
quantities and aggregated levels of toxicity. Nevertheless, Fairtrade reduces the incidence of pesticide-related
acute health symptoms among farmers and workers. Certified cooperatives are more likely to offer training and
other services related to the safe handling of pesticides and occupational health, which can reduce negative
externalities in spite of higher input quantities. These results suggest that simplistic assumptions about the health
and environmental effects of sustainability standards may be inappropriate.

1. Introduction

Global food demand will continue to grow in the coming decades
with concomitant challenges for sustainable agricultural supply (Gouel
and Guimbard, 2019). In the past, several factors have contributed to
growth in agricultural supply, with substantial differences across geo-
graphic regions. In many parts of the world, production increases
during the last 50 years were strongly associated with a more intensive
use of agrochemicals (Christiaensen, 2017; Meemken and Qaim,
2018a). While chemical fertilizers and pesticides help to increase crop
yields, their misuse can lead to soil, water, and air pollution causing
serious problems for the environment and human health (Elahi et al.,
2019; Li et al., 2019; Sheahan et al., 2017; Stoner and Eitzer, 2013).
Appropriate public policies can reduce negative environmental and
health externalities. In addition, voluntary sustainability standards –
such as Fairtrade, Organic, UTZ, or Rainforest Alliance – could poten-
tially help, especially in developing countries where related public
policies are often absent or poorly enforced.
During the last decade, voluntary sustainability standards grew in

importance for all major tropical food commodities, with cocoa seeing
the biggest increase in its share of certified area (Willer et al., 2019).
However, to what extent sustainability standards actually deliver on
their promises remains an open question (Meemken, 2020; Oya et al.,
2018). Several studies analyzed effects of sustainability standards on
economic indicators, such as crop yields, prices, profits, and household
income (Akoyi and Maertens, 2018; Beuchelt and Zeller, 2011;
Chiputwa et al., 2015; Jena et al., 2017; Meemken et al., 2017; Sellare
et al., 2020; van Rijsbergen et al., 2016; Vanderhaegen et al., 2018).
Effects on environmental and health indicators were analyzed much
less.
A few studies on selected environmental effects exist for Organic

standards, suggesting that Organic certification (sometimes in combi-
nation with other standards) leads to more environmentally-friendly
production and decreases in the use of chemical fertilizers and pesti-
cides (Blackman and Naranjo, 2012; Ibanez and Blackman, 2016;
Vanderhaegen et al., 2018). However, Organic standards have a parti-
cular focus on the environment and ban the use of any chemical inputs,
which is not the case for most other sustainability standards. Hence,
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