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Abstract

This research is carried out to conduct the environmental life cycle inventory and to
analyze eco-efficiency of all 29 agricultural sectors in Thailand based on Thai economic input-
output table (I/O table). The research work is mainly divided into 3 sections which are (1) the
inputs and emissions inventory analysis of the agricultural sectors (2) the analysis of suitable
input-selection method based on life cycle assessment (LCA) concept and (3) the evaluation of
eco-efficiency of the agricultural sectors. In the first part, the sales and purchases data of the
products from all 180 sectors which are supplied as the inputs for the agricultural sectors are used
to assess the amount of carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0O) and sulfur
dioxide (SO2) emissions based on the 2006 IPCC Guidelines from National Greenhouse Gas
Inventories and mass balance in chemical equilibrium. The emissions are then used to evaluate
the environmental impacts in terms of global warming and rain acidification. The results show
that the total amount of global warming impact caused from direct inputs of the agricultural
sectors is 364 million metric ton of carbon dioxide equivalent per year (MMTCDE/year) or 2.72

kgCO,-eq/baht while the amount of rain acidification is 26 metric ton of sulfur dioxide

output

equivalent per year (MTSDE/year) or 5.54E-07 kgSO,/baht When the total impact from both

output*

direct and indirect emissions are considered, the global warming and rain acidification impacts

are increased to 795 MMTCDE/year (6.85 kgCO,-eq/baht, ) and 2 MTSDE/year

output



(5.46E-02 kgSO,/baht_ ), respectively. The sector causing the highest global warming impact is

output

the sector of paddy due to the CH, emission during the cultivation. Its impact is as high as 685

MMTCDE/year (3.73 kgCO,-eq/baht_, ). The sector causing the highest rain acidification

output
impact is the sector of ocean and coastal fishing due to the high fuel consumption. It is as high as
595,381 MTSDE/year. However, the impact intensity of this sector is lower than that of the sector
of agricultural service of which the impact intensity is the highest at 7.49E-03 kgSO,/baht .
Since the results of this research part show that the environmental impacts of some sectors are
caused by the inputs from the sectors that are not directly relevant to the agricultural processes
such as the sectors of construction and manufacturing machinery an these inputs are normally not
accounted in the inventory based on the LCA concept, the second part of the research is carried
out. The results show that when only the inputs related to the agriculture processes are selected
and used to evaluate the environmental impacts, the amount of global warming and rain

acidification impacts are decreased to 790 MMTCDE/year (6.65 kgCO,-eq/baht ) and 1

output

MMTSDE/year (3.86E-02 kgSO,/baht,, ), respectively. These numbers can reflect the impact

output
intensities of agricultural commodities without the effect of the capital goods and facilities
investment which are expressed as the whole investment in the I/O table and could not be
allocated to each unit of product. The numbers obtained from this methodology is more suitable
to use in LCA study of each product which all impacts have to express per one unit of product,
while the results from the first parts are more suitable to use in term of national account. For the
last part of this research, the impact values obtained from the second part are used to evaluate the
eco-efficiency of each agricultural sector. It could be found that the most environmental friendly

sector is the sector of coconut of which the eco-efficiencies in term of global warming and rain

acidification are 0.20 baht_,  /kgCO,-eq and 2.48 baht

outpu

/kgS0,, respectively.
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