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Abstract

This study was performed to predict the policy effects of the Fundamental Law on Climate Change (the
legal and institutional reforms) on climate change that could adversely affect the agricultural sector. Since
the climate change policy is difficult to determine its impacts compared to other large-scale government
budget commitments, we selected the agricultural sector to simulate the impacts of the reforms on climate
change. The results derived from the causal feedback map and simulation analysis are as follows. First,
if the intensity is low, the policy could produce a problem in both agricultural productivity and local livelihoods.
Second, a high degree of legal policy could not only increase agricultural productivity but also promote
the economic conditions of the farmers, which could eventually contribute to local economic conditions. In
addition, it promotes the economic conditions of the farmers. Therefore, the climate change policy was

confirmed that can contribute to local economic.
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(D The Minister of Agriculture and the Minister of Fisheries and Oceans should investigate and assess (hereinafter
referred to as ‘climate change impact assessment, etc.”) every 5 years the impact of climate change such
as global warming on agricultural fishery farming and fishing villages and the vulnerability to climate change
for the sustainable development of agricultural and fishery farming and fishing villages and publicly announce
the results and utilized them as the basic data for the establishment of policies,

@ The Minister of Agriculture and the Minister of Fisheries and Oceans may conduct the actual condition

Article 47, investigation to secure the basic data needed for climate change impact assessment, etc, and to prepare statistics,
Section 2 |3 The Minister of Agriculture and the Minister of Fisheries and Oceans may request the chiefs of related central
of the administrative organizations and the chiefs of local governments, the chiefs of the organizations and groups
Fundamental related to agricultural fishery farming and fishing villages to provide the data needed for climate change
Law impact assessment, etc, or may request them to cooperate in conducting actual condition investigation in

accordance with Paragraph2, In this case, the chiefs of related central administrative organizations, etc,
who received the request for the provision of the necessary data or actual condition investigation cooperation
should cooperate unless they have special reasons for doing otherwise,

@ The necessary matters related to the detailed contents and methods of climate change impact assessment,
etc. and the actual conditions investigation are stipulated in the Ministry of Agriculture, Food and Rural
Affairs ordinance, or the Ministry of Oceans and Fisheries ordinance,
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Table 2. The damages caused by the abnormal climate conditions in the agricultural sector in 2013 (Korea Meteorology Agency, 2014)

© Heavy snow (2012.12,06-2013,02.06)

— The vinyl houses, mushroom huts, and facility crops suffered in Busan, Gangwon, Choongnam/Choongbuk, and

Gyeonggnam/Gyeongguk

* Vinyl houses, mushroom huts, and facility crops suffered a damages of 23,220 million won,

© Heat Wave (2013,07.01-2013,08,28)

— Cattle loss due the nation—wide heat wave in Gyeonggi, Incheon, Choongnam, Jeonbuk, and Gyeonguk

* 705 farms suffered 1,985 animals lost
© Heavy Rain (2013,07,11-15, 07,18, 07.22-23)

— The heavy rain during the monsoon season caused flooding and wash—off of the crops in Gyeonggi and Gangwon region,

amounting to a damage of 28,491 million won,
© Drought (July—August, 2013)

— The drought in Jeju region caused crop loss of 1200 ha, damage amounting to 3,111 million won,

0 Freezing and frost damages (January—June 2013)

— Fruits, barley, and roughage suffered a damage totaling to 25,471 million won in Daejeon, Ulsan, Sejong, Gyeonggi, Gangwon,

Choongnam/Choongbuk, and Gyeongnam/Gyeongbuk
© Gale (2013,07,02)

— Damage amounted to 39 million won due to collapsing crops and damages to vinyl houses due to the gale in Gangwon,

o Typhoon (2013,10,08)

— Typhoon No, 24 Danas caused 267 million loss in crops and vinyl houses

© Hale (2013,06.05)

— Crop damage amounted to 46 million won due to the damage over 9ha of crop areas from hale in Gyeongbuk area,
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Figure 7. The simulation for the scenario without the improvement of the legal and institutional systems for the climate change

Table 4. The data for the simulation for the scenario without the improvement of the legal and institutional systems for the climate change

Time (Year) Reduction of agricultural productivity Problem of economic livelihood of the local residents
1 0,01 0.01
2 0,0198 0.0198
3 0.0584 0.0390
4 0.1352 0.1041
5 0.2587 0.2418
6 0.4265 0,4498
7 0.6137 0.6802
8 0.7780 0.8602
9 0.8882 0.9526
10 0.9457 0.9821
11 0.9707 0,9882
12 0.9804 0.9895
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Table 5. The simulation data for the levels of the improvement of the legal and institutional systems for the climate change

Reduction of agricultural productivity Problem of economic livelihood of the local residents
Time (Year) Irnprov.emem (?f the Improv'eme'nt c'>f the Improvgme'nt Qf the Improvgmept (?f the
legal/institutional legal/institutional legal/institutional legal/institutional
systems (small) systems (strong) systems (small) systems (strong)
0 0,01 0,01 0,01 0,01
1 0.01617 0.015133 0.01617 0.01617
2 0.0386615 0.021629 0.025962 0.009565
3 0.0805976 0.022803 0.053647 —0,00323
4 0,144954 0,013827 0,111126 —0,01869
5 0,232674 —0.00835 0,204495 —-0,03572
6 0.340513 —0.04533 0.330067 —0.05521
7 0.45968 —0.09775 0.472712 —-0.0797
8 0,576927 —0,16578 0.60964 —0,11313
9 0.678724 —0,2498 0,719411 —0,16091
10 0,756427 —0,35121 0.789895 —0,23041
11 0,809037 —0,47368 0,816771 —0,33229
12 0.843054 —0.62501 0.,787222 —0,48326
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Appendix. The equations of simulation model

[Level & Stock variables]

Occurrence of abnormal weather conditions= INTEG (Amplification O—Decrease 0, 0.01)

Amplification 0= (1-Occurrence of abnormal weather conditions)*Climate change

Decrease 0=Occurrence of abnormal weather conditions*0,01

Reduction of agricultural productivity= INTEG (Amplification—Decrease, 0,01)

Amplification=(1-Reduction of agricultural productivity)*(Damages to crops+Occurrence of abnormal weather conditions+Change
in the optimal area of growth+Problem of economic livelihood of the local residents—Identification of the technologies
related to climate change—Cultivating crops that are adapted to the changed optimal area of growth—Occurrence of
unexpected and imported pests and weds and measurement of the damages)*1/7

Decrease=Reduction of agricultural productivity*0,01

Cultivating crops that are adapted to the changed optimal area of growth= INTEG(Amplification 1-Decrease 1, 0,001)

Amplification 1=(1—-Cultivating crops that are adapted to the changed optimal area of growth)(Identification of the optimal
areas for cultivation of crops and animal farming+Identification of the biological diversity in the agricultural ecology
and the changes in the biological seasons)*1/2

Decrease 1=Cultivating crops that are adapted to the changed optimal area of growth*0, 001

Change in the optimal area of growth=INTEG(Amplification2—Decrease2, 0.01)

Amplification2=(1-Change in the optimal area of growth)*(Climate change)

Decrease2=Change in the optimal area of growth*0, 01

Damages to crops= INTEG (Amplification3—Decrease3, 0,01)

Amplification3=(1-Damages to crops)*(Occurrence of abnormal weather conditions+Change in the optimal area of
growth—Measurement of the abnormal changes in the weathers and climate)*1/3

Decrease3=Damages to crops*0, 01

Problem of economic livelihood of the local residents=INTEG (Amplification 4—Decrease 4, 0.01)

Amplificationd4=(1-Problem of economic livelihood of the local residents)* (Reduction of agricultural productivity+Damages to
crops—Identification of the agriculture—related vulnerability systems and policies)*1/3

Decrease4=Problem of economic livelihood of the local residents*0,01

Identification of the technologies related to climate change= INTEG (Amplification5—Decrease5, 0,001)

Amplification5=(1-Identification of the technologies related to climate change)*Basic Act on the Climate Change

Decreaseb=Identification of the technologies related to climate change*0,001

Measurement of the abnormal changes in the weathers and climate= INTEG (Amplification6—Decrease6, 0,001)

Amplification6=(1-Measurement of the abnormal changes in the weathers and climate)*Basic Act on the Climate Change

Decrease6=Measurement of the abnormal changes in the weathers and climatex0,001

Identification of the agriculture—related vulnerability systems and policies= INTEG (Amplification7—Decrease7, 0,001)

Amplification7=(1-Identification of the agriculture—related vulnerability systems and policies)*Basic Act on the Climate Change

Decrease7=Identification of the agriculture-related vulnerability systems and policies*0,001

Occurrence of unexpected and imported pests and weds and measurement of the damages=INTEG(Amplification8—Decrease$,
0.001)

Amplification8=(1—Occurrence of unexpected and imported pests and weds and measurement of the damages)*Basic Act on the
Climate Change

Decrease8=0ccurrence of unexpected and imported pests and weds and measurement of the damages*0,001

Identification of the optimal areas for cultivation of crops and animal farming= INTEG(Amplification9—Decrease9, 0,001)

Amplification9=(1-Identification of the optimal areas for cultivation of crops and animal farming)*Basic Act on the Climate
Change

Decrease9=Identification of the optimal areas for cultivation of crops and animal farming*0,001

Identification of the biological diversity in the agricultural ecology and the changes in the biological seasons=
INTEG(Amplification10—Decreasel0, 0,001)

Amplification10=(1-Identification of the biological diversity in the agricultural ecology and the changes in the biological
seasons)*Basic Act on the Climate Change

DecreaselO=Identification of the biological diversity in the agricultural ecology and the changes in the biological seasons*0,001

[Rate & Flow variables]
Climate Change=0,05
Basic Act on the Climate Change=0,01 or 0,05




