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Motivation
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Annual rate of change in 
direct material 
consumption direct
material consumption
(DMC) and real gross
domestic product (GDP 
in chain-linked volumes) 
in per cent for the years
2000 to 2024

Source: European 
Commission 2025
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Possible solution
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(Technological and 
organisational) 

innovations:𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛െ𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠െ𝑈𝑠𝑒 𝑣𝑎𝑙𝑢𝑒൅
Objective: absolute decoupling of GDP growht (as a proxy for prosperity) 
and environmental impact
(Is a further reduction in GDP growth necessary? See Jackson 2019 and the debates on de-growht and qualitative growth)

Under what
conditions can

SMEs contribute
to this?
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Literature review
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National innovation systems generate innovations, which in turn lead to further innovations, including
eco-innovations (Dosi 1982, Dosi et al. 1995).

Studies that take into account global value chain integration, SMEs and eco-innovations find that value
chain integration has a positive impact on eco-innovations (Meng et al. 2022, Suchek et al. 2024).

Two frequently discussed hypotheses:

1. The ‘pollution haven’ hypothesis: firms in highly regulated countries use global value chains to
offload emissions (Copeland and Taylor 1994, Tobey 1990);

2. Environmental regulation promotes innovation and thus cleaner production (Porter and van den 
Linde 1995, Acemoglu et al. 2012).

Assessment:
o Hypothesis 2 does not explicitly take value chains into account, so the hypotheses are not necessarily

contradictory.
o Empirical evidence:

• In favour of Porter/van den Linde: Martínez-Zarzoso et al. (2019), Hassan et al. (2024);
• Mixed evidence for the ‘pollution haven’ hypothesis: Koźluk and Timiliotis (2016), Thomsen 

(2025).
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Scientific gaps
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What explains the mixed evidence regarding the ‘pollution haven’ hypothesis, 
such as the hitherto unsystematic consideration of export destinations?

Does global value chain integration play a role in the effectiveness of
environmental regulation?
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Hypotheses
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H1: Integration into global value chains increases probability of eco-innovation 
adoption among EU SMEs. 

H2: A high export breadth increases the extent of eco-innovation adoption among 
EU SMEs. 

H3: Stricter environmental regulation leads to more eco-innovations. 

H4: Conventional innovations mediate between value chain integration and eco-
innovations (mediator): they lead to eco-innovations. 

H5a: Exports to the Global North reinforce (moderate) the relationship between 
value chain integration and the adoption of eco-innovations. 

H5b: Exports to the Global South reduce (moderate) the relationship between value 
chain integration and the adoption of eco-innovations. 

H6: A high export breadth strengthens (moderates) the relationship between value 
chain integration and the adoption of eco-innovations.
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Data
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Survey data:
o “Flash Eurobarometer 486: SMEs, Start-ups, Scale-ups and 

Entrepreneurship” (European Commission 2020);
o Survey of senior management at 16,365 SMEs on topics such as

sustainability, digitalisation and innovation;
o Probability weighted sample of SMEs (by sector, size, age, etc.);
o Survey conducted in spring 2020 (prior to the pandemic and the invasion-

induced energy price crisis, the tariff increases imposed by the Trump II 
administration in 2025, and the energy price crisis caused by the US-Israel-
Iran war in 2026);

o EU 27 plus 12 other non-EU countries (including the US, UK, Canada, 
Brazil, Türkiye and Japan);

o Focus subsequently on 6,378 EU SMEs and their exports (across 7 regions) 
and supply chain relationships.

 Comparison between companies and countries at a given point in time
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Sample question
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Method
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Independent variable – implementation of eco-innovations – is binary (Yes/No)
 Logit model* (Greene 2012)𝐏𝐫𝐨𝐛 𝐘𝒊 ൌ 𝟏 𝐗𝒊ሻ ൌ  𝐞𝐱𝐩ሺ𝑿𝒊ᇱ𝛃ሻ𝟏 ൅  𝐞𝐱𝐩ሺ𝑿𝒊ᇱ𝛃ሻ ൌ 𝚲ሺ𝑿𝒊ᇱ𝛃ሻ
We measure (average) marginal effects: 𝐌𝐚𝐫𝐠𝐢𝐧𝐚𝐥 𝐄𝐟𝐟𝐞𝐜𝐭 ൌ 𝐏𝐫𝐨𝐛 𝒀 ൌ 𝟏 𝐱തሺ𝐝ሻ,𝒅 ൌ 𝟏ሿ െ  𝐏𝐫𝐨𝐛 𝒀 ൌ 𝟏 𝐱തሺ𝐝ሻ,𝒅 ൌ 𝟎ሿ
Estimation equation: 𝐲 ൌ 𝛃𝟎 ൅ 𝛃𝟏𝐱𝟏 ൅ 𝛃𝟐𝐱𝟐 ൅ 𝛃𝟏𝟐𝐱𝟏𝐱𝟐 ൅ 𝛅ᇱ𝐗 ൅ 𝛆
Control variables: firm size, age, turnover; management myopia; past innovations; lack of finance, demand, 
knowledge…

Test for moderation effects: for export breadth, global value chains and export breadth, regions (North/South).

Test for mediation effects: for conventional innovations (using cross partial derivatives and 
Karlson/Holm/Breen decomposition [Kohler et al. 2011, Hayes 2013, AI and Norton 2003])

Model specification tests: Link test (and more).

* Probit shows a poorer empirical fit, and multivariate analysis yields insignificant results.
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Results I
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(1) (2) (3)

VARIABLES Marginal Effects EI
Marginal 
Effects EI

Marginal Effects 
EI

GVC 0.0541** 0.0515** 0.0473**
(0.0224) (0.0237) (0.0234)

Export_Any 0.0215*
(0.0125)

N_Export_scope 0.0845***
(0.0217)

lnTurnover 0.0000629 0.0000768 0.0000381
(0.000756) (0.000749) (0.000741)

lnFirmsize 0.0138** 0.0128** 0.0118*
(0.00592) (0.00604) (0.00611)

lnFirmage_yr 0.0199*** 0.0205*** 0.0202***
(0.00488) (0.00503) (0.00501)

Manag_myopia -0.0123 -0.0120 -0.0110
(0.0154) (0.0154) (0.0154)

Lack_demand -0.00118 -0.000682 -0.000529
(0.00681) (0.00689) (0.00721)

Lack_knowledge -0.0371 -0.0369 -0.0365
(0.0313) (0.0314) (0.0320)

Incompatability
w/existing bus. model -0.0996*** -0.0985*** -0.0979***

(0.0144) (0.0143) (0.0141)
Lack_profit -0.0120 -0.0117 -0.0116

(0.0145) (0.0148) (0.0142)
Lack_skills -0.00213 -0.00233 -0.000829

(0.0148) (0.0149) (0.0150)
Lack_clim_Finance 0.0161 0.0163 0.0152

(0.0152) (0.0153) (0.0155)
PastInno 0.168*** 0.166*** 0.164***

(0.0100) (0.0103) (0.00996)
Standard errors in brackets
*** p<0.01, ** p<0.05, * p<0.1

Preliminary
and outdated

since
yesterday …
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Results II
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Interpretation
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o SMEs that are part of a global value chain and primarily export to the 
Global South introduce more eco-innovations than companies that 
are not part of a global value chain and do not export to the Global 
South.
• No evidence can be found for an impact of exports to the Global North on 

eco-innovations.
• Possible explanations for the environmentally beneficial influence of the 

South: technology transfer, demand for sustainable products, or specialisation 
effects.

o Conventional innovations promote eco-innovations.
o The ‘pollution haven’ hypothesis is not supported by our data. 
o The hypothesis that strict regulation has an environmentally 

beneficial effect is likewise not supported.
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Conclusion
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Answers to our research questions? 
(Recall: 1. What explains the mixed evidence regarding the ‘pollution haven’ hypothesis, such as the 
hitherto unsystematic consideration of export destinations? 2. Does global value chain integration play a 
role in the effectiveness of environmental regulation?)

o ‘Pollution haven’ hypothesis: Consideration of export regions 
(North/South) shows the opposite for the Global South;

o A positive effect of environmental protection regulation on eco-
innovations cannot be found; 

o interaction effects of global value chains and export breadth can 
be found.
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