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A 
“The Belt and Road Initiative” was put forward in 2013 and was placed at an 

important strategic position. 

C 
 But few studies focused on the economic and environmental 

impacts of the most important trade liberalization strategy on the 

countries along the Belt and Road.  

B 

While China and the other developing countries along the Belt and 

Road are also facing the most challenging development and 

environmental problems.  

Background 1 
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So in our research, four important countries along the 

Belt and Road, namely ASEAN, Russia, India and 

China were chosen as the objects, to identify the 

influence of “The Belt and Road Initiative”, especially the 

economic and environmental impacts/improvement from 

the perspective of NTMs reduction.  

Background 1 
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Methodology and Data 

• Calculating AVEs of NTMs 

 

• CGE model 

 

• The basic scenario and policy 

scenario 
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2 Methodology and Data 
Calculating AVEs of NTMs 

• AVEs of NTMs available used in this 

study come from the research Overall 

Trade Restrictiveness Indices and 

Import Demand Elasticities (updated 

July 2012) published by World Bank 

which supplies the database for the 

AVEs of Non-Tariff Measures of 93 

countries in 2009.  
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2 
Methodology and Data 

CGE model 

A multi-sector, multi-regional computable 

general equilibrium (CGE) model is 

employed to simulate the economic and 

environmental impacts of NTMs reduction 

due to the Belt and Road. 

Core of the model is based on the 

GTAP (Global Trade Analysis Project) 

model implemented in GAMS 

(General Algebraic Modeling System) 
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2 
Methodology and Data 

CGE model 

• However, a single CGE model on its own cannot assess 

the environmental impact of NTMs reduction due to the 

absence of trade-economy-environment linkages. Thus, 

following the logical transmission from economic 

policy to economic output and then to environmental 

impacts, the current study builds a soft link between the 

economic and environmental impacts through a pollutant 

emissions database to facilitate the simulation.  
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2 
Methodology and Data 

CGE model 

Regions aggregated 

 
Indicators Sectors aggregated 

 

Data 

 

China (mainland, 

including Hong Kong), 

the Association of 

Southeast Asian Nations 

(ASEAN), Japan, Korea, 

the North American Free 

Trade Agreement 

(NAFTA, the United 

States, Canada and 

Mexico), Taiwan, the 

European Union (EU), 

Russia, Australia, Brazil, 

India and the rest of the 

world (ROW) 

There is different 

sectoral disaggregation 

in the WIOD and GTAP 

databases, with 35 

sectors in the WIOD 

and 57 sectors in the 

GTAP database, 

respectively. The 

sectors from both data 

sources are aggregated 

to 15 commonly 

shared sectors.  

 The economic indicators:  

Trade volume, GDP, total 

output, and welfare 

 

 The emission indicators:  

CO2, CH4, N2O, SOx and NOx. 

The three GHGs have been 

converted to CO2 equivalents 

according to the Global 

Warming Potential (GWP) 

(IPCC, 2006). 

 

 The sectoral GHGs and 

pollutant emissions factor 

data of China and other 

trade partners in 2011 are 

drawn from the 

environmental satellite 

accounts of World Input-

Output Database (WIOD). 

 

 The base year equilibrium 

data for 2011 is based on 

the Global Trade Analysis 

Project (GTAP) database 

(version 9).  
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2 
Methodology and Data 

The basic scenario and policy scenario 

 BAU scenario: shock the basic 

equilibrium state using current AVEs 

of NTMs between China and the 

other 3 regions (ASEAN, Russia, 

India). 

 

 Policy scenario: We then shocked 

the model with the NTMs reduction 

to simulate new equilibrium as policy 

scenarios. The proportion of NTMs 

reduction were 20%, 50% and 

100%. 

ASEAN 

imports 

from China 

China 

imports 

from 

ASEAN 

India 

imports 

from 

China 

China 

imports 

from India 

Russia 

imports 

from China 

China 

imports 

from 

Russia  

AGR 46.49% 1.28% 65.84% 6.02% 42.74% 1.38% 

CRP 18.23% 8.78% 14.87% 10.71% 14.61% 10.25% 

EEQ 16.22% 6.69% 13.58% 7.26% 27.64% 8.38% 

MIN 26.13% 6.98% 9.73% 7.02% 8.06% 7.02% 

FOR 54.47% 12.48% 84.20% 13.39% 52.95% 16.33% 

MMP 19.04% 11.80% 19.61% 12.53% 17.24% 12.09% 

NMM 20.77% 0.22% 18.45% 7.41% 17.21% 9.12% 

OME 25.72% 8.48% 20.75% 8.44% 39.86% 12.14% 

P_C 46.06% 37.82% 54.84% 40.27% 42.87% 42.06% 

PPP 20.80% 9.45% 26.61% 12.60% 12.78% 8.76% 

TEX 25.92% 7.02% 32.82% 11.78% 23.13% 21.91% 

MTE 23.65% 16.92% 31.61% 19.65% 29.93% 14.43% 

LUM 32.56% 4.92% 16.40% 7.10% 33.99% 4.54% 

Table  The overall tariff rate (including tariff measures and NTMs) at basic scenario 
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Results 

• Economic impacts of “the Belt 

and Road Initiative” 

 

• Environmental impacts of “the 

Belt and Road Initiative” 
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3 
Results 
Economic impact of “the Belt and Road Initiative”—— Imports 

Imports 

Sectors with larger import increase:  

Products of wood and cork (LUM), 

Petroleum processing (P_C),  

Food manufacturing (FOP).  

0.17% 

8.56% 
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3 
Results 

Economic impact of “the Belt and Road Initiative”——Exports  

Exports 

The biggest growth of 

export are found in  

Petroleum 

processing 

Paper and 

publishing 

products  

Electronic 

equipment  

Mining 
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3 
Results 

Economic impact of “the Belt and Road Initiative”—— Welfare 

Welfare  

4.66 billion US$  

31.33 billion US$  
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3 
Results 

Economic impact of “the Belt and Road Initiative”——GDP 

GDP  
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3 
Results 

Economic impact of “the Belt and Road Initiative”—— Total output 

  China ASEAN India Russia 

20% 50% 100% 20% 50% 100% 20% 50% 100% 20% 50% 100% 

AGR -0.01 -0.03 -0.01 -0.08 -0.22 -0.62 0.00 0.00 -0.03 -0.03 -0.07 -0.20 

FOP -0.03 -0.03 0.06 0.00 -0.10 -0.33 0.03 0.06 0.08 0.00 -0.02 -0.12 

MIN -0.16 -0.44 -1.06 -0.07 -0.18 -0.38 0.18 0.52 1.24 0.01 0.04 0.13 

TEX -0.06 -0.22 -0.93 -0.23 -0.51 -0.46 -0.11 -0.25 -0.34 -0.49 -1.22 -2.28 

LUM -0.11 -0.30 -0.77 -0.58 -1.62 -3.76 -0.21 -0.53 -1.00 0.01 -0.01 -0.11 

PPP -0.07 -0.20 -0.56 -0.09 -0.26 -0.60 -0.08 -0.22 -0.51 0.15 0.41 0.99 

P_C 0.13 0.41 1.51 -0.02 -0.03 0.03 -0.11 -0.31 -0.82 0.01 0.04 0.27 

CRP -0.06 -0.20 -0.63 -0.16 -0.43 -0.87 -0.09 -0.20 -0.30 -0.08 -0.23 -0.60 

NMM 0.03 0.06 0.09 -0.38 -1.01 -2.25 -0.13 -0.35 -0.74 -0.05 -0.12 -0.20 

MMP 0.04 0.12 0.29 -0.44 -1.14 -2.41 -0.06 -0.12 -0.06 -0.12 -0.34 -0.70 

MTE 0.04 0.10 0.19 -0.17 -0.41 -0.82 -0.09 -0.26 -0.66 -0.11 -0.29 -0.58 

EEQ -0.09 -0.25 -0.66 0.64 1.86 4.99 -0.86 -2.34 -5.26 -1.43 -4.42 -12.56 

OME -0.02 0.00 0.26 -0.47 -1.30 -3.20 -0.12 -0.31 -0.65 -0.23 -0.76 -2.64 

EGW 0.01 0.03 0.05 -0.03 -0.10 -0.25 -0.02 -0.06 -0.12 -0.03 -0.09 -0.24 

SER 0.03 0.07 0.15 0.09 0.23 0.48 0.02 0.04 0.08 0.03 0.08 0.23 



第18页 

3 
Results 

Environmental impact of “the Belt and Road Initiative”—— Emissions in different sectors 

 

Figure Variation of Global GHGs and 

pollutants emissions in different sectors 

Petroleum 

processing 

Service 

Non-metal 

mineral 

products  

Metal 

productions  

Mining 

Service 

Service 
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3 
Results 

Environmental impact of “the Belt and Road Initiative”—— Emissions in different countries  

  GHGs/ktCO2-eq SOx/t NOx/t 

20% 50% 100% 20% 50% 100% 20% 50% 100% 

China 561.91 1706.43 4918.66 3178.66 8272.64 14154.28 2629.27 6676.11 10577.05 

Australia 6.22 -0.90 -302.16 -238.60 -837.13 -2539.99 -11.30 -89.69 -659.16 

Japan 42.93 144.90 496.65 -36.91 -88.00 -68.46 -18.07 -35.53 52.29 

Korea -144.35 -394.95 -956.68 -305.18 -819.01 -1971.99 -204.56 -536.67 -1245.23 

Taiwan -15.42 -41.08 -104.71 -203.33 -545.69 -1234.28 3.56 26.05 67.59 

ASEAN -1472.50 -4212.55 -10346.37 -1938.11 -5311.18 -12388.49 -2006.56 -5540.02 -13357.03 

India -459.89 -1162.32 -2353.55 -1058.44 -2764.63 -6786.88 -480.23 -1172.26 -2642.84 

NAFTA 99.56 321.16 703.25 216.91 654.81 1647.64 162.81 539.50 1182.61 

Brazil 246.69 744.90 1527.93 37.58 104.73 259.78 58.95 179.47 469.08 

 EU_27 -10.17 49.24 255.70 -93.16 -187.55 -203.82 71.60 333.98 845.21 

Russia -610.59 -1711.84 -4122.92 -202.57 -579.97 -1485.15 -683.55 -1923.32 -4811.55 

RestofWorld -238.91 -742.47 -2834.27 -1056.54 -3239.88 -9146.84 -298.96 -1023.95 -4038.86 

Sum -1994.52 -5299.48 -13118.47 -1699.69 -5340.85 -19764.21 -777.05 -2566.33 -13560.84 
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Conclusion 
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4 Conclusion 

The imports and social welfare of the 4 regions increased, while the changes 

of the remaining indicators didn’t show a consistent trend. 

 In ASEAN, India and Russia, the emission decreased, while that of China 

showed an adverse result.  
 

Significant increase of GHGs and pollutants emissions happened in some 

high-pollution sectors, which need to be paid attention and managed 

effectively.  

 

The accumulated emission reduction across regions and sectors was obvious, 

which shows that “The Belt and Road Initiative” has positive environmental 

impacts from the global perspective. 
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• “The Belt and Road Initiative” has allowed the countries and 

regions to maximize its comparative advantage in manufacture 

goods during trade liberalization process, and we believe that a 

win-win situation could finally be achieved under proper trade 

policies. 
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Problems remain to be solved 

• The data of AVEs of NTMs come from the previous research which is published in 

2009. Maybe it’s inaccurate for our studies. We tried to find the AVEs of NTMs using 

Gravity model, but the results seemed significantly unreasonable. So our further work 

will focus on adjusting the gravity model between China and the other 3 regions 

(ASEAN, Russia, India). 

 

• Annual data of non-tariff measures, tariff measures, equilibrium and pollutant emissions 

don’t match with each other. For example, non-tariff measures data in China is 2012, 

that in India is 2015, but the equilibrium data and emission data is 2011. 

 

• We just reached some preliminary results about the economic impacts, we will further 

dig deep into the reasons why these economic indicators changed with the NTMs 

reduction to complete the comprehensive assessment for economic impacts. 
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Thank you! 

Lu Jianhong: lujianhong@mail.bnu.edu.cn 

Liu Zhengyan: liuzhengyan@mail.bnu.edu.cn 


