
Trade Driven Relocation of Greenhouse Gas Emission in India
Shekhar Goyal1, Udit Bhatia2

1Earth Science Discipline, Indian Institute of Technology Gandhinagar, Palaj, Gandhinagar -382355, India
2Civil Engineering Discipline, Indian Institute of Technology Gandhinagar, Palaj, Gandhinagar -382355, India

MIR LAB

goyal_shekhar@iitgn.ac.in

1. Introduction

 Agricultural production is a major emitter of GHGs, currently accounting for 18% of total 
GHG emissions in India (INCCA, 2010).

 Recent studies have show that international trade affects the global distribution of 
Agricultural Greenhouse Gas (AGHG) emissions, air pollution, and public health. Domestic 
Interstate Trade (DIT) has similar effects on AGHG within the country but has yet to be 
comprehensively investigated.

 While there has been an increasing focus on AGHG, limited attention has been paid to its 
consumption-based drivers. 

 Wheat and rice are the staple crop of India, and their increased production has been critical 
in lowering hunger and malnutrition throughout the country.

 By tracing the consumption-based accounting of emissions in these two major cereal crops, 
we evaluated the consequences of agricultural DIT on the emission potential in production 
hubs.

2. Objective

 Contribution of Indian interstate cereal crop trade on greenhouse gas emission in India

3. Study area and data used

4. Methodology

5. Results

Figure 3 (a) - (b): Interstate rice and wheat trade in India averaged over 2009-2017 

6. Conclusions

• This study attempts to take advantage of interstate domestic road trade cereal crop data to 
comment on the consumption based drivers of AGHG emission in Indian food bowls.

• Substantial Greenhouse gas emission is being driven by distant consumer demands.
• This work will help towards implementing credit based system towards virtual emission 

transfer. 
• The future work includes translating these emissions in terms of health impact.
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Figure 2: Different components of agricultural greenhouse gas emission accounted in this study

Figure 6: AGHG emission from interstate trade of wheat and rice in India from 2009-2017 averaged over 
time 

Cropland AGHG Emission
 Agricultural GHG includes Nr losses, CH4 losses 
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where i indicates crop group, 𝑁r is reactive nutrient losses, Nfer is N from a fertilizer application, 
Nman is N from manure use; Ndep is N from deposition; and Nfix is N from biological fixation, EF is 

the emission factor (IPCC table 11.1).
Direct cropland CH4 emission from paddy rice (IPCC).
GHGcontent (CO2eq) = (𝑁r loss)*265*44/28  + (CH4)*28

Data used:

• Indian Agricultural data: http://data.icrisat.org/dld/src/crops.html
• Agricultural Trade Data: http://ftddp.dgciskol.gov.in/login.html
• Synthetic Fertilizer application rate (N ): https://eands.dacnet.nic.in/Cost_of_Cultivation.html
• Manure application rate (M): https://eands.dacnet.nic.in/Cost_of_Cultivation.html
• Emission factor: IPCC Tier 1 methodology 

Rice Wheat 

Figure 4 (a) – (b): Total and traded wheat Nr emission losses  

Figure 5 (a) – (d):  Total  and traded rice Nr and methane emission loss

Figure 1 (a) – (b): Interstate Railroad trade network in India and global average AGHG emission. 

 Trade based emission   GHGtraded(s,c,y) = Ts,c,y  GHG∗ content(s,c,y,)             (3)
subscripts T,s, c, and y refer to the considered Trade volume, state, crop and year respectively
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