
CO2 Emissions, Environmental Provisions and

Global Value Chains in MENA Countries

Insaf GUEDIDI1,2 Leila BAGHDADI1

Date: June 24, 2021

24th Annual Conference on Global Economic Analysis

GTAP Conference

1Higher School of Economic and Commercial Sciences of Tunis (ESSECT), University

of Tunis
2Université Paris 1 Panthéon Sorbonne

1/23



Motivation



Motivation

� Air pollution coming from international freight transport could

increase by 160 percent by 2050 (OECD/ International

Transport Forum(ITF), 2017).

� North American Free Trade Agreement (NAFTA), in its first

five years, reduces emissions of pollutants by two-third in the

United States (US) manufacturing sectors (Cherniwchan,

2017).
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� CO2 emissions were shifted from developed countries to
developing countries:

� Countries differently implement and enforce environmental

laws (Kanemoto et al., 2014).

� China’s trade openness increases carbon emissions (Ren et

al., 2014).

� The effect of trade on environment varies depending on the

country and the pollutant(Managi et al., 2009).
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Research question:

What is the impact of Global Value Chains

(GVCs) (in terms of sectoral forward and

backward linkages) on carbon emissions in the

presence of Regional Trade Agreements

(RTAs) with environmental provisions ?
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GVCs, environmental provisions and pollution

� Environmental effects of trade openness:
� China’s trade openness and Foreign Direct Investment (FDI)

increase air pollution (Ren et al., 2014).

� International trade in intermediate products rises domestic

CO2 emissions in developing countries (WB,2019).

� The importance of trade agreements with environmental

provisions:
� GVCs are affected by policies related to investment,

competition and environmental laws (Berger et al., 2016).

� The relationship between pollution and Trade

agreements(Cherniwchan, 2017; Yao et al., 2019).

� The impact of RTAs with and without environmental

provisions on pollution(Zhou et al.,2017; Baghdadi et

al.,2013; Mart́ınez-Zarzoso,2018).
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Channels through which GVCs harm or benefit the environment

1. Participation in GVCs benefits the country from competition

and technique effects. Both effects make use of green

technologies and eco-friendly products which benefit the

environment and enhance its quality. However, growth or

scale effect driven by early stage participation in GVCs

increases per capita carbon emissions (Wang et al., 2019).
2. As the product in global production networks crosses border

many times before reaching its final destination,pollution
coming from transport is higher in GVCs.

� Air pollution coming from international freight transport could

increase by 160 percent by 2050 (OECD/ITF, 2017).

3. Migration of industries in countries with weak environmental
protection is becoming a major concern in GVCs (WDR,
2020).

� Carbon leakage (Ben-David et al., 2020).

� ’Pollution Haven’ hypothesis (Cole, 2004). 5/23
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This paper



This paper

1. examines the empirical relations between trade and the

environment in Middle East and North Africa (MENA) region

during 1990-2015.

2. explores the impact of forward and backward linkages on

pollution taking into consideration participation by sector in

GVCs.

3. analyzes the effects of RTAs with environmental provisions

and integration in GVCs on carbon emissions using the gravity

model.
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Methodology



GVC indicators

GVCParticipationIndex = ForwardGVCIndex + BackwardGVCIndex

(1)

ForwardGVCParticipationIndex =
Indirctvalueadded(DVX )

Grossexports
× 100

(2)

BackwardGVCParticipationIndex =
ForeignValueAdded(FVA)

Grossexports
×100

(3)
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GVC indicators

Figure 1: Decomposition of Gross exports into value-added exports
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Data
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Model specification

� Period: 1990 - 2015.

� Gravity model:

� CO2 emissions (Yao et al., 2019; Baghdadi et al., 2013).

� Water exports (Duarte et al., 2019).

� Region: 19 MENA countries originating pollution.

� The estimated equation is as follows:

10/23



ln CO2odt = φod + ϑt + Xodt + α9Government Effectivenessot +

α10Government Effectivenessdt + α11(RTA noenvlawsodt ×
Government Effectivenessot) + α12(RTA noenvlawsodt ×
Government Effectivenessdt) + α13(RTA envlawsodt ×
Government Effectivenessot) + α14(RTA envlawsodt ×
Government Effectivenessdt) + α15GVC HTMot +

α16GVC LTMot + α17GVC Pot + α18(RTA noenvlawsodt ×
GVC HTMot) + α19(RTA noenvlawsodt × GVC LTMot) +

α20(RTA noenvlawsodt × GVC Pot) + α21(RTA envlawsodt ×
GVC HTMot) + α22(RTA envlawsodt × GVC LTMot) +

α23(RTA envlawsodt × GVC Pot) + εodt

(4)
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Where,

Xodt = α1ln gdpot + α2ln gdpdt + α3ln Distanceod +

α4ln Contiguityod + α5ln Languageod + α6ln Colonyod +

α7ln RTAodt + α8ln RTAenvlawsodt

(5)
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Estimation



Estimation

Table 1: RTAs, environmental provisions and Carbon emissions
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Estimation

Table 2: CO2 emissions and forward GVC participation (HTM)
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Estimation

Table 3: CO2 emissions and forward GVC participation (LTM)
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Estimation

Table 4: CO2 emissions and forward GVC participation (P)
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Estimation

Table 5: CO2 emissions and backward GVC participation (HTM)
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Estimation

Table 6: CO2 emissions and backward GVC participation (LTM)
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Estimation

Table 7: CO2 emissions and backward GVC participation (P)
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Main results



Main results

� RTAs increase carbon emissions and RTAs with environmental
provisions could reduce carbon emissions in MENA region in
upstream Low-Tech Manufacturing (LTM) sectors and in
downstream LTM and Primary sectors.

� Zhou et al. (2017) show that RTAs without environmental

provisions harm air quality.

� Low income countries suffer from pollution even after signing

more FTAs due to lenient environmental standards (Yao et

al., 2019).
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� Sectoral aspect and type of integration (forward or backward)

matters for MENA countries when we evaluate the impact of

GVC participation on environmental quality.

� Multinational firms headquartered in developing countries

perform their polluting activities in countries with relatively

weak environmental laws. Moreover, Developing countries

execute tasks in high-polluting industries (Ben-David et al.,

2018).

� Good governance of institutions in the MENA region
decreases carbon footprint.

� EPs in MENA does not directly contribute to environmental

quality even when institutional quality is ensured.

� This supports the findings of Law (2016). They show that

high levels of institutional quality make trade openness

beneficial to the environment in Sub-Sahara Africa (SSA).
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Conclusion



Conclusion

� The environment suffers deterioration when MENA countries

engage to upstream Low-Tech Manufacturing (LTM) sectors

and downstream High-Tech Manufacturing (HTM) and

Primary sectors.

� This study helps identify to which extent negotiating

environmental policies in the MENA region is important for a

green sustainability.

� The impact of pollution is global.
� Consumer/emitter perspective.

� Call for serious coordination in terms of respecting and

implementing environmental laws in investments and business

activities.
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Thank you!
Do you have any questions?

Contact
E-mail:insaf.guedidi@gmail.com

LinkedIn: Insaf Guedidi
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