
Maître, Nicolas; Richiard, Pelin Sekerler

Working Paper

Adopting green measures in exporting firms: What are the
effects on labour market outcomes?

ILO Working Paper, No. 125

Provided in Cooperation with:
International Labour Organization (ILO), Geneva

Suggested Citation: Maître, Nicolas; Richiard, Pelin Sekerler (2024) : Adopting green measures in
exporting firms: What are the effects on labour market outcomes?, ILO Working Paper, No. 125,
ISBN 978-92-2-041171-1, International Labour Organization (ILO), Geneva,
https://doi.org/10.54394/RBJM6056

This Version is available at:
https://hdl.handle.net/10419/302880

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.54394/RBJM6056%0A
https://hdl.handle.net/10419/302880
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


 X Adopting green measures in 
exporting firms: What are the effects 
on labour market outcomes?

Authors / Nicolas Maître, Pelin Sekerler Richiardi

 

September / 2024

ILO Working Paper 125



Copyright © International Labour Organization 2024

This is an open access work distributed under the Creative Commons Attribution 4.0 International 
License (https://creativecommons.org/licenses/by/4.0/). Users can reuse, share, adapt and build 
upon the original work, as detailed in the License. The ILO must be clearly credited as the own-
er of the original work. The use of the emblem of the ILO is not permitted in connection with 
users’ work.

Attribution – The work must be cited as follows: Maître, N., Sekerler Richiardi, P. Adopting green 
measures in exporting firms: What are the effects on labour market outcomes?. ILO Working Paper 
125. Geneva: International Labour Office, 2024.

Translations – In case of a translation of this work, the following disclaimer must be added along 
with the attribution: This translation was not created by the International Labour Organization (ILO) 
and should not be considered an official ILO translation. The ILO is not responsible for the content or 
accuracy of this translation.

Adaptations – In case of an adaptation of this work, the following disclaimer must be added 
along with the attribution: This is an adaptation of an original work by the International Labour 
Organization (ILO).  Responsibility for the views and opinions expressed in the adaptation rests solely 
with the author or authors of the adaptation and are not endorsed by the ILO.

This CC license does not apply to non-ILO copyright materials included in this publication. If the 
material is attributed to a third party, the user of such material is solely responsible for clearing 
the rights with the right holder.

Any dispute arising under this license that cannot be settled amicably shall be referred to arbitra-
tion in accordance with the Arbitration Rules of the United Nations Commission on International 
Trade Law (UNCITRAL). The parties shall be bound by any arbitration award rendered as a result 
of such arbitration as the final adjudication of such a dispute.

All queries on rights and licensing should be addressed to the ILO Publishing Unit (Rights and 
Licensing), 1211 Geneva 22, Switzerland, or by email to rights@ilo.org.

 

ISBN 9789220411704 (print), ISBN 9789220411711 (web PDF), ISBN 9789220411728 (epub), ISBN 
9789220411735 (mobi), ISBN 9789220411742 (html). ISSN 2708-3438 (print), ISSN 2708-3446 
(digital)

https://doi.org/10.54394/RBJM6056

 

The designations employed in ILO publications, which are in conformity with United Nations 
practice, and the presentation of material therein do not imply the expression of any opinion 
whatsoever on the part of the ILO concerning the legal status of any country, area or territory 
or of its authorities, or concerning the delimitation of its frontiers.

The responsibility for opinions expressed in signed articles, studies and other contributions rests 
solely with their authors, and publication does not constitute an endorsement by the ILO of the 
opinions expressed in them.

https://creativecommons.org/licenses/by/4.0/
mailto:rights@ilo.org
https://doi.org/10.54394/RBJM6056


Reference to names of firms and commercial products and processes does not imply their en-
dorsement by the ILO, and any failure to mention a particular firm, commercial product or pro-
cess is not a sign of disapproval.

Information on ILO publications and digital products can be found at: www.ilo.org/research-
and-publications

ILO Working Papers summarize the results of ILO research in progress, and seek to stimulate 
discussion of a range of issues related to the world of work. Comments on this ILO Working Paper 
are welcome and can be sent to maitre@ilo.org, sekerler@ilo.org.

Authorization for publication: Richard Samans, Director, Research Department

ILO Working Papers can be found at: www.ilo.org/global/publications/working-papers

Suggested citation:  
Maître, N., Sekerler Richiardi, P. 2024. Adopting green measures in exporting firms: What are 
the effects on labour market outcomes?, ILO Working Paper 125 (Geneva, ILO). https://doi.
org/10.54394/RBJM6056

www.ilo.org/research-and-publications
www.ilo.org/research-and-publications
mailto:maitre@ilo.org
mailto:sekerler@ilo.org
www.ilo.org/global/publications/working-papers
https://doi.org/10.54394/RBJM6056
https://doi.org/10.54394/RBJM6056


01  ILO Working Paper 125

Abstract

This study contributes to the literature on the relationship between trade, labour and environ-
mental sustainability by providing empirical evidence at the firm level. For this purpose, it first 
explores whether exporting firms are more likely than non-exporting firms to adopt green meas-
ures. Second, it assesses how labour market outcomes such as productivity, wages, education 
level of workers, and training provided by firms may vary between green exporters and firms 
that do not engage in trade or undertake green measures. The study finds that exporting firms 
have a significantly higher probability of adopting green measures than do non-exporting firms. 
In addition, on average, among exporting firms, those that implement green measures tend to 
have higher levels of productivity, pay higher wages, offer more training and have a similar share 
of workers with a university degree in comparison with exporters that do not implement green 
measures. However, the gain in labour productivity associated with exporting and the adoption 
of green measures does not seem to translate into higher wages in lower-middle-income and 
upper-middle-income countries; it only does so in high-income countries.

About the authors

Nicolas Maître is Economist in the Research Department of the International Labour Organization 
(ILO). His current research focuses on living wages as well as on the just transition towards en-
vironmental sustainability. Prior to joining the Research Department in 2021, he coordinated an 
ILO project on “Indicators and methodologies for wage setting”. Since he joined the ILO in 2013, 
he contributed to numerous ILO flagship reports, including three editions of the Global Wage 
Report and the 2018 edition of the World Economic and Social Outlook (WESO): Greening with jobs.

Pelin Sekerler Richiardi is Senior Economist in the Research Department of the ILO. She con-
ducts and coordinates research on the implications of trade, global supply chains and environ-
mental transitions on labour market outcomes, including informality, social protection and ine-
quality. Between 2013 and 2014 she was a visiting scholar at the University of California, Berkeley, 
where she worked on multidimensional statistical indicators of welfare. Pelin holds a PhD in 
Economics obtained jointly from the University of Paris 1 Panthéon-Sorbonne and the University 
of Lausanne, Switzerland.
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 X Introduction

The relationship between environmental sustainability and international trade has attracted much 
attention in academic and political arenas over the past few decades. Many have raised concerns 
about the impact of increased globalization on environmental degradation and climate change 
(see Grossman and Krueger 1991; Chintrakarn and Millimet 2006). It is argued that by fostering 
economic activity and production, trade leads to increased pollution and puts pressure on the 
exploitation of natural resources. The role of enterprises has particularly been underlined in this 
context: globalization has given firms the possibility of moving production and parts of produc-
tion to environmentally less stringent countries (Cherniwchan, Copeland and Taylor 2016). On 
the positive side, it has been recognized that firms’ participation in trade can accelerate the dif-
fusion of technologies that are environmentally friendly. Exporting firms may also face more re-
quirements to adopt green measures because they are more exposed to pressure from clients 
and regulations overseas (Khan et al. 2021; Galbreath 2019). For instance, international regula-
tory instruments that require companies to comply with environmental standards, such as the 
European Union (EU) Corporate Sustainability Due Diligence Directive or the EU Carbon Border 
Adjustment Mechanism, are likely to affect exporting firms disproportionately.

Many empirical studies have attempted to elucidate the link between trade and environment at 
the macro level (Chintrakarn and Millimet 2006; Managi, Hibiki and Tsurumi 2009; Zhang et al. 
2021). However, the findings have been mixed, reflecting the competing channels put forward 
at the theoretical level that point to both positive and negative effects. In this context, firm-level 
analysis could be particularly valuable to explain the reasons for the inconclusive results at the ag-
gregate level. This is especially relevant because important heterogeneities have been identified 
among firms in terms of their engagement in trade (see the literature based on Melitz 2003) and 
their environmental performance (Cherniwchan, Copeland and Taylor 2016), both across sectors 
and also within narrowly defined industries. However, firm-level studies, especially at the empiri-
cal level, are still scarce (Cherniwchan, Copeland and Taylor 2016; Siewers, Martínez-Zarzoso and 
Baghdadi 2024). More research on the link between exporting and investment in green measures 
is needed to understand how firms are adapting their behaviour to become cleaner and how 
policies, such as export-promoting policies (Banerjee, Roy and Yasar 2021), can encourage this.

Analysis of the link between trade and environmental sustainability is also important from a la-
bour market perspective, since both trade and action to advance environmental sustainability 
have consequences for jobs, decent work and sustainable development (ILO 2023). Many stud-
ies, including various ILO reports, have analysed the effect of trade on the labour market (see 
ILO 2021 for references). Many studies have also analysed the effect of implementing greening 
measures on employment and decent work (see ILO 2018 for references). However, the possible 
interactions between the export and greening activities of firms and their implications for the la-
bour market have not been jointly explored in the literature. Such interactions need to be studied 
to inform the design of coherent policies, across the trade, environmental and labour spheres, 
that will contribute to meaningful sustainability. Therefore, the paper supports the objective of 
policy coherence for a just transition and promotes social justice in response to the climate and 
environmental crisis (ILO 2015 and 2023).

The objective of this paper is two-fold. First, it explores whether exporting firms adopt more green 
measures, in order to better understand whether trading and greening activities can mutually 
reinforce each other (section 2). Following ILO (2022), the paper uses the term “green enterpris-
es” to refer to enterprises that adopt green processes (technologies/innovation and investment) 
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as opposed to those that produce green outputs (environmental goods and services).1 Second, 
the differences – in terms of labour market outcomes – between green exporters, on one hand, 
and firms that do not engage in trade or undertake green measures are explored to see wheth-
er the combination of these two characteristics are associated with better outcomes (section 3). 
These outcomes are represented by means of a set of labour market indicators available in the 
data set, comprising labour productivity, wages, workers’ education level, and training provision 
by firms. The first two are examined jointly in order to understand whether the potential pro-
ductivity gains associated with exporting and greening prove rewarding to workers via higher 
wages. It should be noted that this paper does not analyse the effects of the green transition 
on employment, since it builds on and complements the ILO report on Greening Enterprises (ILO 
2022), which has already explored this aspect at the firm level using the same data set.

The paper uses data from a series of World Bank Enterprise Surveys (WBES) –conducted between 
2018 and 2020 in collaboration with the European Bank for Reconstruction and Development 
(EBRD) and the European Investment Bank (EIB) – which include a green module. Empirical anal-
ysis undertaken using this database confirms earlier findings about the positive relationship be-
tween exporting and green innovation in firms. Regarding decent work, it shows that firms that 
combine export and greening activities tend to be associated with better working conditions. 
However, in lower-middle-income and upper-middle-income countries the gains in productivity 
associated with exporting and greening do not seem to translate into higher wages, meaning 
that these gains are not evenly shared between workers and firms in developing countries. This 
may suggest that there is a need to strengthen wage-setting mechanisms and institutions, such 
as collective bargaining and minimum wages, in these countries.

The paper also finds that green exporters tend to provide more training than other exporting 
firms and to employ a similar share of workers with a university degree. This may indicate that 
green transition can help to improve the training offer among exporting firms, and, in turn, lead 
to positive outcomes for both workers and firms. For workers, training can increase their produc-
tivity, motivation, job prospects and, consequently, their employability. For firms, the increase in 
productivity can translate into higher profits.

1 Green outputs are “green products and services for consumption outside the producing unit” and green processes correspond to 
“the use of methods, procedures, practices or technologies that make the economic unit’s production processes more environmen-
tally sustainable. They include methods, procedures, practices or technologies that, for example, reduce or eliminate pollution, re-
duce consumption of water and energy, minimize waste or protect or restore ecosystems. They also include research, development, 
maintenance or use of technologies or practices to reduce the environmental impact of the economic unit, and the training of the 
unit’s workers or contractors in these technologies or practices” (ILO 2022, 196).
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 X 1 Literature review

 

This literature review is divided into two sections in line with the double objective of the paper. 
First, it explores the literature on the relationship between trade and environment, focusing on 
exporting and green processes. Second, it reviews the studies on the labour market effects of 
exporting and greening at the firm level. Theoretical channels and empirical studies at both mac-
ro and micro levels are reviewed.

Linking exporting and greening
The relationship between international trade and environmental sustainability is complex. In a 
seminal paper Grossman and Krueger (1991) decompose the trade effects into three factors: 
scale (effects of increased economic activity), composition (redistribution of tasks across coun-
tries), technique effects (improvement in production techniques) (World Bank 2020). These chan-
nels point to both positive and negative interactions. For example, although trade can provide 
incentives to countries with less stringent environmental regulations to specialize in pollution-in-
tensive activities (pollution haven hypothesis), it can also be a channel to diffuse cleaner tech-
nologies (WTO and UNEP 2018). Increased engagement in trade can also incentivize countries 
to adopt more stringent environmental standards as exporting sectors become more exposed 
to environmental regulation.2

In the empirical literature, studies have focused mainly at the macro level (Chintrakarn and Millimet 
2006; Managi, Hibiki and Tsurumi 2009; Zhang et al. 2021) and, despite some evidence of a posi-
tive relationship, have been largely inconclusive (Siewers, Martínez-Zarzoso and Baghdadi 2024; 
Managi, Hibiki and Tsurumi 2009). It therefore seems well worth turning to the micro level and 
focusing on firms to gain a finer understanding of the mechanisms in play.

From a theoretical point of view, several channels could explain the link between the efforts of 
firms to green their processes and their participation in trade. Trade can facilitate the diffusion 
of green technologies through imports and exports (Rigo 2021; Keller 2010), but exporting firms 
also tend to have a higher absorptive capacity to benefit from such technologies (Vlačić et al. 
2019). Moreover, exporting firms may have more resources to engage in greening because they 
are more productive (Girma, Hanley and Tintelnot 2008). External pressure may also be higher 
for exporting firms, since they are exposed to normative and regularity pressures beyond their 
borders (Khan et al. 2021; Galbreath 2019; Haller and Murphy 2012). Requirements can come 
from customers, including influential international buyers or non-governmental organizations 
(NGOs) from overseas, but also be imposed by government policies and regulations in import-
ing countries.

The limited empirical literature at the firm level tends to confirm a positive relation between trad-
ing and green investment or innovation in firms, although some nuances exist. Haller and Murphy 
(2012) find that, in Ireland, exporting status is positively related to environmental expenditure 
and investment. Focusing again on Ireland and using a more recent database, Siedschlag and 
Yan (2021) find that firms that import and firms with supply chain linkages tend to invest more 
in environmental protection. However, exports do not seem to have any significant effect except 

2 https://www.oecd.org/trade/topics/trade-and-the-environment/

https://www.oecd.org/trade/topics/trade-and-the-environment/
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for firms that export to the UK, which could be a reflection of higher standards required in in this 
country. In another study, Galbreath (2019) finds that export intensity and the implementation 
of green innovations are positively associated in Australian firms. Siewers, Martínez-Zarzoso and 
Baghdadi (2024) use the Green Economy module of WBES, as the present study has done, and 
find a higher probability of adopting environmental processes among firms that join global val-
ue chains (defined as firms that start to import and export simultaneously).

Exporting, greening and the labour market
Since literature on the labour market effects, at the firm level, of combining green measures and 
exporting is almost inexistent, this subsection provides a review of the existing studies of the 
separate impacts of green measures and exporting on employment, productivity, wages and 
skill requirements.

The literature on the impact of trade on labour is richer than that on the effects of greening, there-
fore only a brief overview will be provided here.3 Most of the studies have explored the effects of 
trade on productivity, job creation and wage distribution and have found exporting firms to be, 
on average, more productive, to create more jobs and to offer better wages (Matthee, Rankin 
and Bezuidenhout 2017; Muendler 2014; Yeaple 2005). But not all firms and workers can ben-
efit from trade to the same extent, and this has led to concerns about inequalities. While trade 
has created employment for workers in some sectors and firms, it has destroyed jobs in oth-
ers (Corley-Coulibaly, Sekerler Richiardi and Ebert 2023). Moreover, jobs created for low-skilled 
workers have been mostly in low-paid occupations, whereas high-skilled workers have benefited 
from higher demand and better pay (Meschi, Taymaz and Vivarelli 2016; Goldberg and Pavcnik 
2007; Attanasio, Goldberg and Pavcnik 2004; Sánchez-Páramo and Schady 2003). Studies have 
also shown that benefits from trade have not been evenly distributed between firms and work-
ers, since gains in productivity have been higher than gains in wages (ILO 2021).

The effects of green measures on labour market outcomes at the firm level is less explored. Most 
of the existing studies focus on employment.4 From a theoretical point of view, the effects on em-
ployment are unclear. Green processes that increase costs and improve productivity could po-
tentially result in a decline in employment (Aldieri and Vinci 2018). However, if productivity gains 
are translated into lower prices, there may be a rise in demand and investment – and, conse-
quently, in employment (Gagliardi, Marin and Miriello 2016). The rare empirical work at the firm 
level focuses on green innovations and seems to reach mixed conclusions, some finding neg-
ative (Aldieri and Vinci 2018; Cainelli, Mazzanti and Zoboli 2011) and others positive effects on 
employment (Horbach and Rammer 2020; Gagliardi, Marin and Miriello 2016). The literature also 
highlights that results depend greatly on the types of measures taken (Horbach and Rammer 
2020) and the level of development of the country in which the enterprises in question operate. 
In this regard, the ILO (2022) finds a negative relationship between firms’ adoption of green pro-
cesses and employment growth in lower-middle-income countries, while no effect is observed 
in other income groups.

Some studies take another approach and investigate the impact of environmental policies on 
employment at the firm level – with again inconclusive results, depending on the sector, type 
of policy, and firms’ characteristics. For instance, Dechezleprêtre, Nachtigall and Stadler (2020) 

3 For an overview of findings on trade and labour see ILO (2021).
4 Although this paper will not be examining employment effects, the literature on this topic will be discussed in this section because 

such effects are one of the main labour market outcomes that will be affected by the implementation of green measures.
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analyse the effects of environmental policy stringency and energy prices on employment in 
the manufacturing sector in Organisation for Economic Co-operation and Development (OECD) 
countries and find the effects to be negative but small. However, at the firm level, they identify 
positive employment effects for the firms that survive. This indicates a reallocation of employ-
ment between firms and sectors. Mohommad (2021) examines firm data over 15 years from 31 
(mostly developed) countries worldwide and finds that stricter environmental policy tends to 
reduce labour demand in high-emission-intensity firms (in sectors such as fossil fuels), whereas 
the opposite trend is observed in low-emission-intensity firms (in services). This, too, indicates a 
reallocation of employment rather than a significant overall effect. Focusing on wastewater dis-
charge standards imposed on textile printing and dyeing enterprises, Liu, Shadbegian and Zhang 
(2017) find heterogenous effects on enterprises. Whereas domestically owned private firms in-
cur a decrease in labour demand, state- and foreign-owned firms do not experience job losses.

When it comes to labour productivity, several theoretical channels have again been identified 
in the literature. First, it is argued that green investments lead to the implementation of new 
technologies and activities that can improve resource efficiency and subsequently productivi-
ty.5 Second, positive effects of adopting green measures on firms’ reputation (Russo and Fouts 
1997; Schwaiger 2004; Sen and Bhattacharya 2001), including consumers’ willingness to pay 
more for the products of such firms, can lead to higher financial performance and higher pro-
ductivity (McWilliams and Siegel 2000; Mohr Webb, and Harris 2001; Sen and Bhattacharya 2001). 
However, the implementation of green measures also requires significant investment which is 
likely to increase firms’ costs (Rokhmawati 2021; EIB and EBRD 2022). Therefore, firm-level pro-
ductivity growth may slow down, at least in the short term.

Echoing the theoretical analysis, empirical studies at the firm level obtain mixed results depend-
ing on the type of measure adopted. Cost-reducing green innovations that improve material 
and resource efficiency are found to contribute to productivity growth (Rexhäuser and Rammer 
2014), while incremental innovations implemented to comply with regulations may harm pro-
ductivity in the short run (Hojnik and Ruzzier 2016; Ghisetti and Rennings 2014). On the other 
hand, Xie, Hoang and Zhu (2022) find a non-linear relationship between green process innova-
tion and financial performance: negative in the initial phases and then becoming progressively 
positive. Similarly, García-Pozo, Sánchez-Ollero and Marchante-Lara (2015) find that eco-innova-
tive practices increase labour productivity in hotels in southern Spain, but argue that the invest-
ment required to put innovation in place can lead to an initial decline in productivity. A further 
paper argues that the improved employee commitment and interpersonal contacts produced 
by training are the channels by which environmental standards contribute to increased produc-
tivity in France (Delmas and Pekovic 2013).

Going beyond productivity and employment, one study investigates the impact of green invest-
ment in firms on average wages in Italy and finds a positive impact (Quatraro and Ricci 2023). 
Its authors offer as possible explanations the rent-sharing mechanisms and the skills premium. 
Another study examines the differences in wages between green and non-green sectors using 
the labour force surveys in Barbados and finds them to be slightly higher in the green sectors 
(Jackman and Moore 2021). However, the paper argues that the workers in green industries face 
more uncertain job prospects, and the wage premium observed could be seen as compensation 
for this uncertainty. Another study focusing on OECD countries argues that green-task jobs6 offer 

5 The well-known Porter hypothesis puts forward the role of properly designed environmental policies (such as green taxes or trada-
ble permits) to incentivize such measures (Porter and van der Linde 1995).

6 “Green-task jobs” are defined as “jobs with tasks that contribute to the green transition” (OECD 2023, 34)
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higher wages on average, which may be partly explained by higher education and experience 
levels required (OECD 2023).

Skill requirements and the provision of training by greening firms is a topic that has been attract-
ing much attention, since the role of skills development in the green transition is recognized as 
crucial (ILO 2018). On the one hand, in line with the literature on the skilled-biased impact of 
innovation and the use of new technologies (Vivarelli 2014; Acemoglu and Autor 2011), green 
innovation is expected to benefit more high-skilled workers. Thus one study finds that high-
er-skilled workers are better represented in green-task jobs across the OECD countries and that 
regions with higher shares of such jobs tend to have higher shares of population with university 
degrees (OECD 2023). On the other hand, specific types of green jobs, especially those related 
to recycling or waste collection, tend to be held by low-skilled workers, not only in developing 
but also in developed countries (Bozkurt and Stowell 2016; Gregson et al. 2016; Circle Economy, 
ILO and World Bank 2023). In other sectors, such as construction, mid-level occupations such as 
carpenters, bricklayers and technicians could be in greater demand to implement energy effi-
ciency measures (OECD 2023).

All in all, green transition is expected to create jobs for all skill levels, and new sets of skills will be 
needed for these jobs (OECD 2023). Thus there is a need to reskill and upskill workers to facili-
tate their transition to newly created jobs and to help low-skill workers move into higher-quality 
green jobs. Firms can indeed offer training to their workers to facilitate the adoption of green 
technologies and processes (ILO 2022). The ILO (2022) finds a positive correlation between the 
number of green measures implemented and the provision of formal training. Yet, the results 
seem to depend largely on the industry and on the size of the firm. Considering another angle, 
the OECD (2023) argues that workers in polluting jobs, such as jobs in the coal and gas extrac-
tion industries, tend to participate less in training even though this could be more beneficial for 
them because they face a higher risk of displacement.

The effects that are reviewed in this section do not consider the interactions between exporting 
and greening. Such an investigation is needed, however, to ascertain whether the combination 
of these two activities can promote decent work and to identify which policies can encourage 
such an outcome. It is also important to investigate the relationship between productivity and 
wage increases to see whether the potential gains from greening are shared evenly between 
labour and the owners of capital.
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 X 2 Data and main indicators

 

This study uses data from the World Bank Enterprise Surveys conducted between 2018 and 2020 
in collaboration with the EBRD and the EIB. These surveys cover countries from Europe, Central 
Asia, the Middle East and North Africa and are representative of the firms in these countries. 
Following the standard methodology, firms are interviewed about a broad range of business 
environment topics, including access to finance, corruption, infrastructure, crime, competition, 
and performance measures.

The particularity of this wave of WBES is that, in addition to the core questions found in the stand-
ard surveys, it includes a Green Economy module with a set of questions on firms’ behaviour in 
relation to the environment and climate change. This green module is subdivided into four sec-
tions that cover exposure to environmental impacts, management and the environment, envi-
ronmental policy and regulation, and the environmental impact of the establishment.

Table 1 provides the list of the 37 countries covered in the sample studied, as well as the number 
of observations and some descriptive statistics, including the share of micro, small, medium and 
large enterprises, the share of exporters and the average age and size of the firms. The sample 
includes 13 high-income countries, 18 upper-middle-income countries and 6 lower-middle-in-
come countries. The share of exporters varies from 2.2 per cent in the Russian Federation to 55.7 
per cent in Slovenia. Across the sample, the average size of the enterprises is 34 employees and 
the average age of the firms is 19 years.

 X Table 1. Economies covered by the World Bank Enterprise Surveys, grouped by income per capita
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* As defined in UN Security Council resolution 1244 of 1999.

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

This paper aims, first, to explore whether exporting firms are more likely to adopt green pro-
cesses than are their non-exporting counterparts and, second, to assess how working conditions 
such as productivity, wages, education and training may vary between green exporters and firms 
that neither engage in trade nor undertake green measures. These objectives require the crea-
tion of a number of variables. These variables correspond to the greening and exporting status 
of enterprises, labour productivity, average wages, training provided by the enterprise, and the 
education level of the workers.

Greening enterprises
Several options are available to enterprises to reduce their impact on the natural environment. 
One option is to produce environmental goods and services for consumption outside the pro-
ducing unit (greening of outputs). Another option is to adopt green production processes – for 
example, by using renewable energy and/or sustainable raw materials, relying on technology 
that produces more outputs with the same level of inputs (resource efficiency) – and to manage 

http://www.enterprisesurveys.org/
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waste more efficiently (greening of processes) (ILO 2022). Owing to data availability, this paper 
focuses solely on the adoption of green processes. The greening variable identifies whether a 
firm is implementing measures to green its processes. Building on the methodology used in the 
ILO report on Greening Enterprises (2022), two questions from the management and the envi-
ronment section of the green module are used to identify greening enterprises. The first ques-
tion enquires whether the firm has implemented any of the following ten measures over the 
last three years (yes/no):

 ● heating and cooling improvements

 ● more climate-friendly energy generation on-site

 ● machinery and equipment upgrades

 ● energy management 

 ● waste minimization, recycling and waste management

 ● air pollution control measures

 ● water management

 ● upgrades of vehicles

 ● improvements to lighting systems

 ● other pollution control measures

If the firm reports that it has implemented any of these measures, it is considered “greening”. If 
not, then a second question is asked to find out whether the firm has adopted any other meas-
ures to enhance energy efficiency (yes/no). If the response to this second question is positive, 
the firm is regarded as having implemented a greening process.

Combining the responses from these two questions, two binary variables are created: one re-
lating to the greening status of the firm and the second to the number of greening activities 
the firm has adopted. The first identifies whether or not a firm has adopted greening process-
es; the second determines whether it is “greener” than the average. An establishment is con-
sidered “greening” if it has implemented at least one of the processes listed above. It is consid-
ered “greener” if it has implemented more than the average number of green processes – that 
is, three processes or more.

Exporting enterprises
The question used to identify exporting enterprises is “What percentage of the establishment’s 
sales were national sales, indirect export or direct export?” Enterprises are considered exporting 
if they report that they directly export at least 1 per cent of their sales. Although other cut-off 
points are sometimes used in the literature to determine whether a firm is an exporter,7 in ac-
cordance with a long line of studies beginning with Bernard, Jensen and Lawrence (1995) this pa-
per takes into consideration all export activities regardless of the intensity of exports in the main 
calculations. The percentage of exporting firms that export less than 10 per cent of their sales 
is very low in the WBES, in line with the findings of Bernard, Jensen and Lawrence (1995), which 
suggests that adopting 10 per cent as a cut-off would not greatly affect the results. However, in 

7 As an example, the EIB and EBRD (2022) use 10 per cent as a cut-off.
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order to give some insight into the effects of export intensity, the present paper distinguishes, 
in its descriptive statistics, firms that export less than or more than 50 per cent of their sales.

Labour productivity
Labour productivity is calculated by dividing the total annual sales by the total number of full-time 
equivalent employees, which comprises both permanent and temporary workers. Temporary 
workers are weighted according to the average length of their employment in months (Friesen 
and Wacker 2013). Annual sales, which are reported in national currencies in the database, were 
converted into 2019 US dollars using exchange rates and consumer price indices from the World 
Bank Indicators. Finally, the ratios of annual sales per worker were log normalized.

Average wages
Average wages at the firm level are estimated using a proxy indicator based on labour costs. This 
is calculated by dividing the total annual labour cost by the total number of full-time equivalent 
employees (again comprising both permanent and temporary workers). The total annual cost 
of labour is captured by the following question: “From this establishment’s Income Statement 
for fiscal year please provide total annual cost of labour including wages, salaries, bonuses, so-
cial security payments.”8

In order to correct for outliers in the labour cost variable, this paper follows the methodology 
used by Gelb, Meyer and Ramachandran (2013). First, the ratios of labour cost per worker were 
log normalized. Then, to deal with outliers, all observations more than three standard deviations 
away from the geometric mean of the log-normalized values in each country were dropped. In 
this way, 59 missing values were generated for the labour cost per worker variable.

Sample weights are rescaled to sum up to 1 for each economy in order to give each country 
equal consideration.9

Training and education level
The variable created for training uses the response to the question “Over fiscal year, did this es-
tablishment have formal training programs for its permanent, full-time employees?” The vari-
able takes the value of 1 if the enterprise provides training to its employees, 0 otherwise. The 
variable for education level corresponds to the share of permanent full-time employees with a 
university degree in the firm.

8 This measure of average wage is a proxy that includes bonuses and social protection. This methodology follows Duda-Nyczak and 
Viegelahn (2018).

9 Similar to what has been used by the EIB and EBRD (2022).
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 X 3 Exporting firms and green measures

 

This section explores the relationship between exporting and greening strategies at the firm lev-
el. In particular, the analysis seeks to understand whether exporting firms are more likely to un-
dertake green measures, and also to examine whether exporting firms are implementing more 
green measures than are non-exporting firms. The first subsection provides descriptive statistics 
that do not control for firms’ characteristics; the second subsection provides results from two 
probit models that take into account a set of control variables.

Descriptive analysis
In line with the literature, the descriptive statistics show that the share of enterprises implement-
ing at least one green measure is higher among firms that export than among those that do not. 
On average across all countries, 81 per cent of exporting firms are implementing at least one 
green measure; among non-exporting firms the share is equivalent to 71 per cent. This trend 
is observable across all country income groups (see Figure 1). At the country level, only in four 
countries out of the 37 under study is the share of enterprises implementing green measures 
higher among firms that do not export.10

 X Figure	1.	Shares	of	exporting	and	non-exporting	firms	implementing	at	least	one	green	measure,	by	coun-
try income group

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

10 These four countries are Kazakhstan, Lithuania, Bosnia and Herzegovina, and Malta.
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It should be noted that the firms implementing at least one green measure are not all engaged 
to the same extent. Whereas some have adopted only one measure, others have introduced 
multiple measures simultaneously. In addition to being more likely to engage in green transi-
tion than are non-exporting firms, exporting firms seem also to have a higher level of commit-
ment to the transition: Figure 2 shows that exporting firms tend to implement a larger number 
of green measures. Across all countries, among firms that have adopted green measures, ex-
porters are implementing on average around 4 measures whereas firms that do not export are 
implementing on average 3.25 measures.

 X Figure	2.	Average	number	of	green	measures	implemented	among	exporting	and	non-exporting	firms,	by	
country income group

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

The average number of green measures also seems to vary according to different levels of ex-
port intensity. Figure 3 shows that, in lower-middle-income and upper-middle-income countries, 
firms exporting a higher share of their sales tend to implement, on average, a larger number of 
green measures. For example, among firms implementing green measures in upper-middle-in-
come countries, firms exporting more than 50 per cent of their sales implement on average 4.3 
green measures whereas firms exporting less than 50 per cent of their sales implement on av-
erage 3.7 green measures. However, the average difference between these two levels of export 
intensity remains low.

http://www.enterprisesurveys.org/


17  ILO Working Paper 125

 X Figure 3. Average number of green measures implemented, by export intensity and country income group

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

The statistics above describe the relationship between exporting and the implementation of 
green measures, without considering firms’ characteristics. However, firms that export tend to 
have certain characteristics – notably in terms of size, sector, and investment in research and 
development – that may affect their decision to implement green measures. It is therefore es-
sential to control for these characteristics using an adequate econometric model when assess-
ing the effects of exporting on greening strategies. The following subsection provides such an 
econometric model.

Econometric analysis
As mentioned above, specific characteristics of firms may explain both their engagement in ex-
porting and their commitment to implementing green measures. To identify whether the posi-
tive relationship observed in the descriptive statistics between greening and exporting still holds 
when firms’ characteristics are controlled for, an econometric analysis is conducted.

Model
Two probit equations are estimated to analyse the link between greening and exporting:

Greendummy1 = π + Exportdummyγ + Xβ + ∂ + ϵ + u (1)

Greendummy2 = π + Exportdummyγ + Xβ + ∂ + ϵ + u (2)

Whereas the first equation seeks to capture the relationship between exports and the probabil-
ity of engaging in green transition, the second equation analyses whether exporting firms are 
implementing more green measures than the average. In the first equation, Greendummy1 is 
a dummy variable taking the value of 1 if a firm is implementing at least one green measure 
and 0 if a firm reports that it has taken no action to green its processes. In the second equation, 

http://www.enterprisesurveys.org/
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Greendummy2 is a dummy variable taking the value of 1 if a firm is taking more than three green 
measures simultaneously and 0 otherwise. Across the 37 countries, establishments are imple-
menting an average of 2.5 greening measures simultaneously. A firm is therefore considered to 
be “greener” if it has implemented more than this average number of greening processes – that 
is, three processes or more.

In both models, X corresponds to a set of control variables relating to the firm’s characteristics. 
It includes three categorical variables controlling for the size of the enterprise, its age and its 
revenue11 (based on the quintile distribution of total annual sales by country), as well as three bi-
nary variables indicating whether there has been any investment in research and development, 
whether the firm is owned by a group and whether it has received public support (in the form 
of a grant). These last two variables are included to account for additional resources that firms 
may possess to invest in environmentally sustainable practices.

Finally, both models control for country and industry fixed effects. ∂ represents a set of dummy 
variables for each country, and ϵ represents a set of dummy variables for each industry which is 
based on the International Standard Classification of Economic Activities (ISIC) Rev. 3.1.12

Although the standard model presented above shows a correlation between exports and green-
ing measures, it may not be appropriate to identify any causal relationship. While exports may 
impact on the adoption of green measures through, for instance, increased resources and ca-
pacity, the adoption of green measures can also give firms opportunities to expand their inter-
national exports.

Results
Results from the two models are presented in Table 2. The first row shows the coefficients corre-
sponding to the effects of exporting calculated using equation (1) and the second row those ob-
tained using equation (2). In both cases a positive relationship between exporting and the adop-
tion of green measures is identified, which confirms the findings from the descriptive statistics 
and the literature. Indeed, the first row shows that across all countries, and all other character-
istics being equal, exporting firms have a significantly higher probability of engaging in green 
transition than have non-exporting firms. The second row of Table 2 confirms that exporting 
firms have also a significantly higher probability of implementing more green measures than 
the average firm in the sample. This suggests that, on average, exporting firms are more en-
gaged in green transition than are non-exporting firms. Although such findings are particularly 
clear in high-income and upper-middle-income countries, they appear not to be significant in 
lower-middle-income countries.13

11 In each country, we classified enterprises in quintiles based on their total annual sales to avoid comparing monetary values across 
countries in different income groups.

12 Industries are classified according to ISIC Rev. 3.1 as follows: (1) Manufacturing (C); (2) Construction (F); (3) Wholesale and retail trade; 
repair of motor vehicles, motorcycles, and personal and household goods (G); (4) Hotels and restaurants (H); (5) Transport, storage 
and communications (I); (6) Real estate, renting and business activities (K).

13 To test the robustness of the results, various specifications were estimated, including different sets of control variables and different 
cut-off values to define “exporting firms”, namely 10 and 20 per cent. These led to similar results. Using export as a continuous var-
iable, a Heckman selection model was used to control for selection bias. Results also show, on average, a positive relationship be-
tween the adoption of green measures and exporting. Finally, the correlation between the explanatory variables was tested to avoid 
collinearity.



19  ILO Working Paper 125

 X Table	2.	Effect	of	exporting	on	the	firm’s	probability	of	(1)	taking	at	least	one	green	measure	and	(2)	taking	
at	least	three	green	measures	(results	from	two	probit	models),	by	country	income	group

Variable All countries High-income 
countries

Upper-middle-
income coun-

tries

Lower-middle-
income coun-

tries

(1) Effect of exporting on the probabil-
ity of implementing at least one green 
measure

0.17*** 0.19** 0.17** 0.10

(2) Effect of exporting on the probabili-
ty of implementing at least three green 
measures

0.13*** 0.12* 0.17** -0.05

Note: Controls include size, age, revenue, whether the firm belongs to a group, whether it received public support, whether the 
firm has invested in R&D, as well as industry and country fixed effects.

*** p < 0.01, ** p < 0.05, * p < 0.1.

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

A range of factors influence enterprises’ decisions to take environmental action. These factors can 
be classified into internal and external factors. Among the internal factors the business case for 
greening production processes and cost reduction strategies is a major determinant. Moreover, 
green finances together with culture and norms play an important role in shaping the strategy 
adopted by entrepreneurs with respect to the green transition. Among the external factors are 
the government’s broad regulatory and policy frameworks and requirements of international 
buyers and institutions (ILO 2022).

The data available in the WBES allow one to explore the extent to which two of these factors are 
relevant to explaining the results highlighted in Table 2. It is possible to analyse, first, whether 
exporting firms are more likely than non-exporting firms to face environmental requirements of 
clients and customers and, second, whether exporting firms are more likely than non-exporting 
firms to be subject to environmental regulations such as energy taxes or energy performance 
standards.

To explore the role of the requirements of clients and customers, this study used answers to the 
question “Did any of the establishment’s customers require environmental certifications or ad-
herence to certain environmental standards as a condition to do business with this establish-
ment?” Figure 4 shows that exporting firms are indeed more likely than non-exporting firms to 
face environmental requirements from their customers. Whereas an average of only 8 per cent 
of non-exporting firms face environmental requirements from their customers, the percentage 
is 15 per cent among exporting firms. Environmental requirements of clients and customers may 
be driven by more stringent environmental regulations that have been adopted in importing 
countries or/and at the international level, such as the EU Corporate Sustainability Due Diligence 
Directive and the EU Carbon Border Adjustment Mechanism. Linking these findings with data 
on the destination countries would allow the confirmation of this hypothesis; however, such in-
formation is unavailable in the survey.

These results confirm one of the findings of the ILO Greening Enterprises report (2022): that pres-
sure from buyers and customers along the supply chain can drive a firm’s decisions to adopt a 
green business model. Indeed, firms have been increasingly adopting voluntary certifications in 
order to meet their clients’ requirements. There are a wide variety of environmental certifications 
and standards, but the most prominent and widely adopted international standards on environ-
mental practices are the ISO 14000 series, a family of environmental management standards 

http://www.enterprisesurveys.org/
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developed by the International Organization for Standardisation (ISO). In particular, ISO 14001 
is an internationally recognized environmental management standard that defines the exact re-
quirements of an environmental management system. Any company that seeks significant im-
provement in its environmental performance can apply for this certification, regardless of the 
firm’s size or industry. There is evidence that an increasing number of firms require their sup-
pliers to adhere to ISO 14001 (Chen 2005; Mas-Machuca and Marimon 2019). According to the 
ISO Survey of Management System Standard Certifications, between 2018 and 2022 the num-
ber of ISO 14001 certification rose from 307,059 to 528,903 globally.14 Liston-Heyes and Heyes 
(2021) have conducted a meta-analysis of 20 years of published studies and conclude that ex-
porting incentivizes the adoption of the ISO 14001. These authors find the main determinant of 
this impact to be the firm’s response to pressures exerted by stakeholders, including customers, 
suppliers, employees, local communities, NGOs, investors and regulators. Another study shows 
that holding an ISO 14001 increases the likelihood of becoming an exporter and that this effect 
is concentrated among large firms (Blyde 2021).

 X Figure	4.	Shares	of	exporting	and	non-exporting	firms	facing	requirements	from	their	customers	for	envi-
ronmental	certifications	or	adherence	to	environmental	standards,	by	country	income	group

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

In order to assess whether exporting firms are more likely to be subject to environmental regu-
lations, answers to two questions relating to energy taxes, levies and energy performance stand-
ards are combined.15 Figure 5 shows that exporting firms’ operations are only slightly more likely 
to be subject to energy taxes, levies or energy performance standards. This implies not that 

14 https://www.iso.org/committee/54998.html?t=KomURwikWDLiuB1P1c7SjLMLEAgXOA7emZHKGWyn8f3KQUTU3m287NxnpA3DIux
m&view=documents#section-isodocuments-top.

15 The two questions are as follows: (1) “In the last fiscal year, was this establishment subject to an energy tax or levy?” and (2) “In the 
last fiscal year, was this establishment subject to an energy performance standard in its operations?”

http://www.enterprisesurveys.org/
https://www.iso.org/committee/54998.html?t=KomURwikWDLiuB1P1c7SjLMLEAgXOA7emZHKGWyn8f3KQUTU3m287NxnpA3DIuxm&view=documents#section-isodocuments-top
https://www.iso.org/committee/54998.html?t=KomURwikWDLiuB1P1c7SjLMLEAgXOA7emZHKGWyn8f3KQUTU3m287NxnpA3DIuxm&view=documents#section-isodocuments-top
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environmental regulations have no impact but rather that domestic regulations are likely to ap-
ply to a similar extent to exporting and non-exporting firms.

 X Figure	5.	Shares	of	exporting	and	non-exporting	firms	whose	operations	are	subject	to	an	energy	tax/levy	
or energy performance standard, by country income group

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

http://www.enterprisesurveys.org/
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 X 4 Exporting firms, green measures and decent work 

 

While the last section shows that exporting firms are generally more likely to engage in green 
transition, this section seeks to understand whether combining export and greening strategies 
at the firm level can contribute to better working conditions. Both export and greening activities 
have implications for various aspects of decent work. However, their combined effect has been 
less studied and so is less understood. Given the available data and the relevance of particular 
indicators to the labour market, the dimensions of decent work studied in this section comprise 
labour productivity, wages, training provided by firms, and workers’ education level.

Model
The model used for this analysis sets the relevant labour market outcomes – namely, labour 
productivity, average wages, training provided by firms, and workers’ education level – as the 
dependant variable. In each regression the variable of interest is a categorical variable that dis-
tinguishes four types of enterprises according to their greening and exporting status. Finally, 
each regression includes a set of variables to control for firms’ characteristics. The final model 
can be described as follows:

LMO = π + Exportgreenγ + Xβ + ∂ + ϵ + u    

LMO refers to, respectively, the logarithm of labour productivity, the logarithm of average wag-
es, a binary variable equal to 1 if the enterprise provides training to its employees, and the share 
of employees in the firm with a university degree. The first two dimensions are examined to-
gether in this paper in order to gain a better understanding of the distribution of possible pro-
ductivity gains.

Exportgreen represents the variable of interest and refers to a categorical variable that distin-
guishes the following categories:

 ● firms that are not exporting and not greening (omitted category)

 ● firms that are not exporting and are greening

 ● firms that are exporting and not greening

 ● firms that are exporting and greening

where “greening” refers to firms that are implementing at least one green measure and “export-
ing refers” to firms that export at least 1 per cent of their sales.16

As in the previous models, X corresponds to a set of control variables relating to firms’ character-
istics. Each regression includes categorical variables controlling for the enterprise’s size and age 
as well as three binary variables indicating whether there has been any investment in research 
and development, whether the firm is owned by a group and whether it has received public sup-
port (in the form of a grant). The share of workers with a university degree is also included in 

16 In the sensitivity analysis, different cut-off values were used to define “exporting firms” (10 or 20 per cent of sales) and “greening en-
terprises” (adopting three measures or more).
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the regressions for labour productivity, wages and training. A categorical variable based on the 
distribution of revenue is also included in the regression concerning skills.

Finally, ∂ represents a set of dummy variables for each country, and ϵ represents a set of dummy 
variables for each industry.Ordinary least squares (OLS) regressions are run to estimate the ef-
fects on labour productivity, average wages, and share of workers with a university degree, while 
a probit model is used in the case of training because the dependent variable is dichotomous.

Results

Labour productivity and average wages
The results show that firms that engage in both greening and exporting are more productive 
than those only exporting or only greening (Figure 6). They are also more productive than the 
non-exporting and non-greening firms that have been used as a control group in the study. This 
indicates that, at the firm level, the combination of exporting and green measures is associat-
ed with higher labour productivity. Since the analysis does not suggest any causality, this rela-
tionship may have occur because productive firms are more likely to engage in exporting and in 
green measures and/or because combining export and greening initiatives may allow firms to 
achieve higher levels of productivity. The results hold for both upper-middle-income and high-in-
come countries, whereas in lower-middle-income countries firms that are only exporting seem 
to be more productive than those that combine greening and exporting or those only greening. 
Despite this slight difference, the results suggest that in all country income groups exporting 
and green measures are associated with higher labour productivity.

 X Figure 6. Regression results for labour productivity, by country income group

Note: The figure reports the coefficients of log labour productivity resulting from an OLS regression (weighted). The omitted cat-
egory is firms that do not export and do not implement green measures. Controls include size, age, whether the firm belongs 
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to a group, whether it is publicly owned, the share of employees with a university degree, whether the firm has invested in R&D, 
as well as industry and country fixed effects.

*** p < 0.01, ** p < 0.05, * p < 0.1.

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

In order to explore whether these productivity gains are translated into higher wages, Figure 7 
shows the results of a similar regression using the average wage of the firm as dependent vari-
able. Results for the whole sample suggest that, on average, green exporters pay higher wages 
than other firms. However, this finding does not hold for lower-middle-income and upper-mid-
dle-income countries. Moreover, in high-income countries, exporting firms that have not taken 
green measures are paying higher wages than green exporters.

When these findings are compared with the results for productivity (Figure 7), it appears that the 
increased productivity translates into higher wages only in high-income countries. In the samples 
of lower-middle-income and upper-middle-income countries, no significant increase in wages has 
been found. This suggests that workers in these countries may not benefit from the productivity 
gains brought by export and greening activities, a situation that could exacerbate inequalities.

Results for lower-middle-income and upper-middle-income countries nuance the idea that ex-
porting firms pay on average higher wages. However, the findings for upper-middle-income 
countries hide important heterogeneities within this group. When the regressions to individual 
countries were applied separately, it was found that, though the results are not significant in ten 
countries, in six of them exporting firms that implement green measures pay wages significantly 
higher than those paid by firms that are neither exporting nor implementing green measures. 
In two of the countries, green exporters pay significantly lower wages. In lower-middle-income 
countries, findings from country-level regressions are consistent across countries and show that 
exporting firms that are implementing green measures do not pay wages significantly differ-
ent from those offered by firms that are neither exporting nor implementing green measures.

The relatively high proportions of unemployment and informality in lower-middle-income and 
upper-middle-income countries could be one of the reasons for this finding. In such conditions, 
employers tend to have stronger bargaining power, which may contribute to the decoupling be-
tween productivity and wages observed in these countries. Weaker wage-setting institutions may 
also contribute to lower productivity–wage pass-through in certain middle-income countries. In 
high-income countries the presence of stronger labour institutions, such as collective bargaining 
and minimum wages, can help keep wage levels on par with productivity improvement.

http://www.enterprisesurveys.org/
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 X Figure 7. Regression results for average wages, by country income group

Note: The figure reports the coefficients of log average wages resulting from an OLS regression (weighted). The omitted cate-
gory is firms that do not export and do not implement green measures. Controls include size, age, whether the firm belongs to 
a group, whether it is publicly owned, the share of employees with a university degree, whether the firm has invested in R&D, 
as well as industry and country fixed effects.

*** p < 0.01, ** p < 0.05, * p < 0.1

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

Training provided by firms and education level of workers
The analysis shows that firms that combine exporting and greening are more likely to provide 
formal training than are firms in other categories. This finding seems to be driven by greening 
activities rather than by exporting. Indeed, firms that only implement green measures tend to 
offer more training than those that only export. It can also be seen that the effect of exporting 
is not significant for lower-middle-income and high-income countries (Figure 8). A possible ex-
planation of why greening enterprises are more likely to offer training to their employees relates 
to the types of skills needed to implement some green processes. For instance, putting in place 
waste-reducing measures may require workers to obtain more knowledge about recycling that 
can be provided through specific learning activities at the firm level. Previous research also finds 
a positive relationship between such process innovations and formal training (ILO 2017). Some 
studies also argue that it could be the training that increases firms’ probability of engaging in 
green innovation (Xie and Zhu 2020; Barba-Aragón and Jiménez-Jiménez 2023).17

Interestingly, combining export and greening activities seems to make the link with training strong-
er.18 In this regard, the case of firms in high-income countries is worth highlighting. Although 
there is no significant effect with exporting alone, the combination of the two characteristics 
substantially increases the probability of firms offering training.

17 It should be noted that although studies have focused on the effect of green training, the WBES database does not provide informa-
tion about whether the training has pertained to environmental issues.

18 On average. In lower-middle-income countries, there is no significant effect.

http://www.enterprisesurveys.org/
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 X Figure 8. Regression results for training, by country income group

Note: The figure reports the effects on the probability of offering training by firms resulting from a probit regression (weighted). 
The omitted category is firms that do not export and do not implement green measures. Controls include size, age, quintiles 
based on total annual sales (by country), whether the firm belongs to a group, whether it is publicly owned, as well as industry 
and country fixed effects.

*** p < 0.01, ** p < 0.05, * p < 0.1

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

The results also show that firms that combine greening and exporting tend to employ more 
workers with a university degree than those engaged in neither greening nor exporting (Figure 
9). However, these results are stronger for firms that are only exporting than for those that are 
only greening. The positive link between the share of workers with a university degree and direct 
exporting has been well established in the literature.19 On the other hand, some process innova-
tions may not require workers to have a university degree (for instance, recycling, as mentioned 
above). The relationship between greening activities and tertiary education is even negative in 
the case of lower-middle-income countries. This could indicate that the types of green measures 
implemented in these countries and the types of activities undertaken by the firms tend to re-
quire lower- and mid-level qualifications.

19 See ILO (2021) for references.

http://www.enterprisesurveys.org/


27  ILO Working Paper 125

 X Figure 9. Regression results for the share of employees with a university degree, by country income group

Note: The figure reports the coefficients of the share of employees with a university degree resulting from an OLS regression 
(weighted). The omitted category is firms that do not export and do not implement green measures. Controls include size, age, 
quintiles based on total annual sales (by country), whether the firm belongs to a group, whether it is publicly owned, as well as 
industry and country fixed effects.

*** p < 0.01, ** p < 0.05, * p < 0.1

Source: World Bank Enterprise Surveys, http://www.enterprisesurveys.org; ILO calculations.

Finally, although greening firms tend to offer more training, and exporting firms tend to hire 
more workers with a university degree, it can be observed that firms that combine the two char-
acteristics both have more educated workers and offer more training. This finding is important 
because it shows that the combined effect of exporting and greening on the training provided 
by firms and the education level of workers appears to be stronger than the effect associated 
with adopting only one of these two areas of activity. The fact that exporting-only firms offer 
less training than firms that combine exporting and greening also suggests that there is scope 
for more training to be provided in exporting firms. Given its strong relationship with greening 
activities, training can help firms to meet their environmental goals. Learning activities can also 
enable workers to improve their skills and productivity, which in turn will benefit their firms.

http://www.enterprisesurveys.org/
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 X Conclusions

Given the urgency of addressing environmental degradation and climate change, there is an ur-
gent need for transition towards green economies and societies. Firms have a particular role to 
play in this transition, since they can modify their production and trading patterns to improve 
their environmental impact. In this regard, the contribution of exporting firms to environmental 
change has been highlighted. Exporting firms can amplify environmental degradation because 
they contribute to increased production through activities that are spread over multiple coun-
tries, but they can also be better positioned to implement green measures, since they are more 
productive and more exposed to new technologies.

It is also well established in the literature that firms that engage in direct export tend to have bet-
ter outcomes, on average, in various aspects of decent work, including productivity, employment, 
skills and wages. However, the implementation of green measures can have consequences for 
these outcomes, owing to changes in production, consumption and trading patterns. It is there-
fore crucial to better understand these effects to ensure that the green transition will contribute 
to better working conditions. Yet, research on this topic has remained limited.

This study contributes to the literature on the relationship between trade, labour and environ-
mental sustainability by providing empirical evidence at the firm level. Using the green module 
of the WBES surveys, it first explores the relationship between exporting and greening and finds 
that, on average, exporting firms have a significantly higher probability of engaging in the green 
transition than non-exporting firms. These firms are also significantly more likely to implement 
a larger number of green measures – meaning three or more – than their non-exporting coun-
terparts. Although many factors could explain this finding, the database allows two of them to 
be verified. First, the data suggest that exporting firms are almost twice as likely as non-export-
ing firms to face environmental requirements from clients and customers, which can, in part, 
be driven by the more stringent environmental regulations adopted in importing countries or 
at the international level, such as the EU Corporate Sustainability Due Diligence Directive or the 
EU Carbon Border Adjustment Mechanism. Second, however, exporting firms do not seem more 
likely than non-exporting firms to be subject to environmental regulations such as energy taxes 
or energy performance standards, which suggests that domestic regulations are likely to apply 
to a similar extent to exporting and non-exporting firms.

Having established the relationship between exporting and greening, the paper analyses wheth-
er firms that combine exports with the adoption of green measures are associated with better 
labour market outcomes compared with other firms. Looking at the whole sample of countries, 
it finds that exporting firms that are implementing green measures tend to have higher levels 
of productivity, pay higher wages, provide more training than exporting firms that do not imple-
ment green measures, and they have a similar share of workers with a university degree. This 
suggests that implementing green measures can contribute to better working conditions in ex-
porting firms, in addition to the environmental benefits.

However, the gain in labour productivity associated with the adoption of green measures and 
exporting does not seem to translate into higher wages in lower-middle-income and upper-mid-
dle-income countries. Measures to strengthen wage-setting mechanisms and labour market in-
stitutions, such as collective bargaining and minimum wages, could help keep wage levels on 
par with productivity improvement in these countries.
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The study also found that, among exporting firms, those implementing green measures tend 
to provide more training. This suggests that the green transition can provide opportunities for 
exporting firms to improve their training offer, which could have positive implications for both 
workers and firms. Training could help workers increase their productivity, motivation, job pros-
pects and, consequently, their employability. Firms benefit from the increased productivity. While 
green transition can contribute to the improvement of training provided by exporting firms, green 
training is an essential ingredient of the greening of enterprises. Therefore, adequate measures 
to promote training should be a priority for policymakers.

However, the study has some limitations. First, the green indicator used in the paper relies on 
the responses provided by firms regarding their green activities. Given that firms might over-
state or not correctly evaluate their green commitments, the use of a more objective measure 
would be desirable in future work. Another shortcoming is that the WBES data do not allow the 
value added in firms to be calculated, because of the high number of missing observations in 
costs variables. Information on these variables would be useful to provide a more accurate es-
timation of productivity and thereby a better picture of wage–productivity relationships. Data 
on destination countries, which the database lacks, would also be needed to understand better 
the effects of regulations in importing countries on firms’ decisions to adopt green measures.

This study provides a first and novel analysis of the complex relationship between exporting, 
greening and labour market outcomes at the firm level. Since it covers various aspects of the 
labour market as well as four different categories of firms, based on their greening and export 
activities, it does not examine the direction of causality between the variables of interest. Future 
research focused on more specific aspects of this relationship could use impact assessment tech-
niques, such as instrumental variables, to account for reverse causality.
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