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ABSTRACT

2010 FANEA Annual Report

The 7th FANEA International Symposium was held on June 10, 2010 at Jeju
International Convention Center. There were two agendas at the symposium:
“supply-demand structure and prospects for agricultural foods” and “green
growth in agriculture and farming villages.” Related experts from China,
Japan and Korea presented a total of seven papers for discussion.

Participating from Korea were five experts including Kim Chang-Gil of
Korea Rural Economic Institute and Ko Seong-Bo of Jeju National University.
From the Chinese side were also five experts headed by Dong Yang Wang, vice
director general of the Institute of Agricultural Economics and Development
(IAED) at Chinese Academy of Agricultural Sciences (CAAS). Kiyoshi Cho,
director general of Policy Research Institute of Japan’s Ministry of Agriculture,
Forestry and Fisheries led the Japanese delegation of five experts.

Prior to the symposium, heads of the three research institutes met
together to discuss the theme of the next FANEA symposium and ways to
promote joint research and exchange of human resources. During the meeting,
the three sides decided to hold the next symposium in late June of 2011 in
Yanji, Jilin Province of China under the main theme of ‘Rural Development
and Strategies to Increase Added Value of Agricultural Products.’

On November 24, 2010, a working-level meeting was held between the
three parties at IAED/CASS to prepare the 8th FANEA international
symposium. In the meeting, the three institutes decided to hold the next
symposium for five days from June 21 to June 25 of 2011 at Yanbian
International Hotel. The main theme of the symposium was decided as “Rural
Development (Promotion).” The two topics for discussion were chosen as
“Improvement of Agriculture Support Policy and Development of Rural
Socio-Economic Society” and “Development of Processing and Distribution of
Agricultural Products and Farm Income Increase.”

Researchers: Kim, Tae-Hun
Research period: 2010. 1. - 2010. 12.
E-mail address: tachun@krei.re.kr
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2.1. Agenda 1: Agricultural Outlook using Econometric Model

2.1.1. Outlook for Food Consumption by Japanese Household: Considering the Impacts

O
(LA

o
EH

of Low Birthrate, Aging and Altering Generation

A}: Tetsuro Yakushiji(PRIMAFF)

=5

=R gol

To clarify the Japanese food consumption structure in the future under the
falling birthrate and the ageing population, we developed a model to ex-
plain each household’s per capita food expenditure in terms of the
“cohort effect”, which arises from the difference of birth year; the “age
effect”, a product of coming of age; the “period effect”, which stems
from the passage of time; “price”; and “consumption expenditure”. Using
the model, we elucidated the factors of change in food consumption of
the past, and we projected the future change in food expenditure for all
30 food items classified in the “Family Income and Expenditure Survey”.
As a result, it became clear that for many items, the cohort effect and
the period effect had an obvious influence on household food
consumption. Based on these findings, and assuming a certain growth in
consumer spending, we predict the shift of consumption from fresh prod-
ucts to processed products, from at-home cooking to purchasing cooked
food or home meal replacement, so that the dependency of our diet on

food industries will progress.



13

2.12. Agricultural Products Supply and Demand Simulation Model and Its
Assumption

o W3

(|

34} Li Ninghui(Institute of Agricultural Economics / Chinese Academy
of Agricultural Sciences)
o W= 89

O K

hinese food security is important not only for China’s economy devel-
opment and Chinese livelihood but also for the whole word’s food se-
curity, which makes it necessary to simulate and project the variation of
production, consumption, and trade of agricultural products, project In or-
der to analyze various agricultural economic behaviors, relations, phe-
nomena, effects on whole national economy, and future development
trends, it is necessary to find factors affecting economy simultaneously
and to build some dynamic economic model system for which some new
theories and methods are appealed. It is this consideration that elicit
CAPSIM (CCAP’s Agricultural Policy Simulation Model).

2.1.3. An Analysis on the Effect of the Distribution Control System for Tangerine

- It would be realistically difficult to actually calculate the effect from the
enforcement of the mandate for controlled satsuma distribution because
satsuma prices for the year are affected by many factors such as the qual-
ity including sweetness and sourness of satsumas produced in the pertain-
ing year, the production amount and quality of fruits alternative to this
tangerine, imported fruits, etc.

- This study attempted to calculate the effect of the mandate for controlled
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satsuma distribution using a methodology accounting these factors into
account. The effect of the mandate was analyzed using two methods.
First, the crude incomes from field-grown satsumas from the past were
compared with the crude income from those produced in 2009. Then, the
difference was defined with the effect of the mandates including other
factors. Second, the effect of changing supply on crude income can be
calculated using the satsuma supply model by defining non-standard sat-
sumas in various ways under a given production and quality.

To elaborate, the first method of utilizing the data from crude incomes
from field-grown satsumas were examined as follows. With this method,
the difference between crude income from 2009 field-grown satsumas
and average crude income from other years was calculated. And from the
calculated result, the effect from quality improvement and supply reduc-
tion was subtracted. The effect from the mandate adoption was estimated
to be KRW 31.16 billion (2005 reference price), which was calculated by
subtracting the effect of increased sugar-acid ratio (2.2) at KRW 72.89
billion (=2.2xKRW 32.819 billion) and the effect of increased production
at -KRW 31.07 billion [=KRW 37.772 billionx(-0.82266)] from KRW
72.97 billion, which was the estimated average crude income from 1999
to 2002 before the mandate was introduced and the estimated crude in-
come from 2009 field-grown satsumas. However, the economic effect of
the 2009 mandate was KRW 31.16 billion, which was KRW 11 billion
more than KRW 19.97 billion from 2007, however, this value was half
the effect as that from 2004 to 2006 that came from the mandate, which
was around KRW 60 billion.

For the second method calculating crude income increase using the sup-
ply model, various scenarios were used. The basic scenario used in the

study was Scenario 5, under which crude income was calculated based
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on the following assumption: from 654,714 tons of 2009 field-grown sat-
sumas produced, 28.3% would be the non-standard categories O, 1, 9 and
10 satsumas based on the mandate for controlled satsuma distribution and
those with minor defects, 5,000 tons would be exported, and non-standard
fruits would be sold to processing firms at KRW 100 per kg. And under
Scenario 1, non-standard satsuma ratio would be 5.4% before the man-
date adoption but would fall under the ordinance. The difference between
Scenarios 1 and 5 was calculated to determine the effect of the mandate
introduction and adoption for field-grown satsumas. The calculated value
showed that a 200 won increase in farm income per kg and KRW 44.23
billion in crude income, which was only around 75% of KRW 60 billion
(based on Scenario 5) from 2006 satsumas when quality and optimal sup-
ply were backed by the mandate.

The quantitative analysis on the effect of the 2009 mandate for controlled
distribution of satsumas on farm income calculated based on the two
methods showed that the mandate did not have much effect compared to
other years when quality and optimal supply were maintained. This re-
sult suggests that the mandate itself is no “panacea” guaranteeing higher
prices of satsumas, which had been taken for granted and that optimal

supply and quality should follow to maximize the effect of the mandate.

2.2. Agenda 2: Green Growth in Agriculture and Rural Communities

2.2.1. Implementation Projects for Green Growth in Agricultural Sector

O
(LT

o
=]

=

A}: Chang Gil Kim(Korea Rural Economic Institute)

=R gol
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- In the face of so-call an “energy-climate era,” a new development strat-
egy is required to replace the conventional growth strategy faced with its
own limitation. In preparing for the future, the low-carbon green growth
became the main stream as an inevitable core task to be performed home
and abroad, and it is anticipated that there will be a lot of discussions
in relation to the preparation of a green growth strategy to cope with the
global warming for a considerable period of time. As the agricultural sec-
tor takes up a very low portion of the total amount of domestic green-
house gas emission with approximately 3%, there is a possibility that
proper attention may not be paid to the administering of greenhouse gas
reduction in the agricultural sector. In this regard, we need to do bench-
marking major advanced countries such as the U.S., Europe and Japan
where agricultural sector is given significant attention in terms of im-
plementing green growth. The agricultural sector has significant potential
to contribute not only to the administering of national greenhouse gas re-
duction but also to the national development toward green industry in the
future.

- Given that the growth paradigm in agriculture up to date has been based
on productivity-oriented quantitative approach, green growth holds a sig-
nificance of paradigm shift for the sector into qualitative approach which
takes both productivity and ecology into account. In the light of this shift,
Korea’s agricultural sector should leave the old paradigm behind and
pro-actively seek measures to play a part in resolving global warming and
to achieve a balance between agricultural development and environmental
protection. In order to accomplish green growth in the agricultural sector,
we should create an innovative way to turn inconvenience into a growth
engine by leaving existing convenience and inertia behind, and by achiev-

ing a shift in thinking among relevant parties to ensure that inconvenience
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and hazard can be properly managed. For this to happen, an amicable at-
mosphere should be created where a bold paradigm shift, suggestion of
various ideas and active discussion can take place. First of all, it is urgent
that we come up with the implementation strategy that allows us to main-
tain the unique characteristics of agricultural sector as a green industry,
and thereby eventually achieve green growth by actively developing pub-
lic functions, such as atmospheric purification and environmental pro-
tection through agricultural production innovation and clean technology.
It is particularly necessary to establish green governance where all farm-
ers, relevant organizations and policy makers concerned can work togeth-
er, and a strong will to implement green growth and an effective ex-
ecution system are required to accomplish green growth. However, poli-
cies to promote environmentally friendly agriculture itself is not enough
to ensure assured transition toward low-carbon green growth agricultural
system, but reorganization of overall agricultural system is needed.
Especially, agricultural policy and low carbon environmental policy
should be properly integrated so that the concept of green growth in over-
all agricultural sector takes root. In order to maximize the policy effec-
tiveness through proper combination of policy instruments in various rele-
vant sectors, green innovation system should be established where policy
makers, researchers, relevant organizations, farmers and other relevant
bodies can have proper understanding of green growth and share their
roles. In addition to that, a systematic, staged and feasible strategy to de-
velop technology should be devised and implemented on a steady basis
that utilizes green technology reducing or absorbing greenhouse gas in
agricultural sector into a growth engine. When green growth in agricul-
tural sector is successfully implemented, agriculture will solidify its posi-

tion as a green industry that manages national land in an environmentally
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sustainable manner, as a life industry that supplies safe agricultural prod-

ucts, and as a good industry that manages national greenhouse gas.

2.2.2. Impacts of Climate Change on China’s Agriculture

- Food production in China is a fundamental component of the national
economy and driver of agricultural policy. Sustaining and increasing out-
put to meet growing demand faces significant challenges including cli-
mate change, increasing population, agricultural land loss, and competing
demands for water. Recent warming in China is projected to accelerate
by climate models with associated changes in precipitation and frequency
of extreme events. How changes in cereal production and water avail-
ability due to climate change will interact with other socio-economic
pressures is poorly understood. By linking crop and water simulation
models and two scenarios of climate (derived from the Regional Climate
Model PRECIS) and socio-economic change (downscaled from IPCC
SRES A2 and B2) we demonstrate that by the 2040s the absolute effects
of climate change are relatively modest. The interactive effects of other
drivers are negative, leading to decreases in total production of -18%
(A2) and -9% (B2). Outcomes are highly dependent on climate scenario,
socio-economic development pathway and the effects of CO2 fertilization
on crop yields which may almost wholly offset the decreases in
production. We find that water availability plays a significant limiting
role on future cereal production, due to the combined effects of higher
crop water requirements (due to climate change) and increasing demand

for non-agricultural use of water (due to socio-economic development).
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Without adaptation, per capita cereal production falls in all cases, by up
to 40% of the current baseline.

- By simulating the effects of three adaptation scenarios we show that for
these future scenarios China is able to maintain per capita cereal pro-
duction, given reasonable assumptions about policies on land and water
management and progress in agricultural technology. Our results are like-
ly to be optimistic because PRECIS simulates much wetter conditions
than a multi-model average, the CO, crop yield response function is high-
ly uncertain and the effects of extreme events on crop growth and water

availability are likely to be underestimated.

2.2.3. Building a Supply-Demand System for Eco-Friendly Crops in Jeju for Green
Growth - Focusing on Jeju Community Supported Agriculture (CSA) -
uk

o WA} Kang Seung-Jin (Jeju Development Institute)
=]

=5

o Wi

=T 89

- The agricultural industry in Jeju is expected to face difficulties as a result
of external changes such as free trade expansion through DDA and
FTAs. In order to overcome this, it is necessary to prepare multi-faceted
measures to increase farm income and strengthen agricultural competitiveness.

- In Jeju, the agricultural industry plays a far more important role in the
local economy than any other regions in the country. In order to raise
international competitiveness and create new value-added in the midst of
market liberalization, it is, therefore, necessary to find measures that can
raise farm income and stimulate the local economy with eco-friendly ag-
ricultural products.

- To achieve this goal, and in step with the current trend of rising consum-

ers’ interest in safe foods worldwide, urban-rural exchange in the form
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of a production-consumption convergence model was taken up as a key
concept to deal with the issue and promote the progress of both farmers
and consumers side by side. Major projects of a customer-tailored pro-
duction system that completely caters to consumers’ preference from the
production stage are also presented.

- For this purpose, domestic and foreign cases of CSA, which is developing
as a form of rural-urban exchange, are examined together with its im-
plications and ways to introduce a CSA that is suitable for Jeju.

- If CSA is introduced in Jeju and agriculture progresses with producers
and consumers side by side, this would contribute to solving the current
crisis faced by farmers and simultaneously eliminate urban residents’
concerns on food safety.

- Above all, and since the share of agricultural industry in the local econo-
my of Jeju is large, it is necessary to introduce CSA as a trial case to
revitalize the local economy, supply safe foods, and stably increase farm
income through stable production of agricultural crops.

- It is especially necessary to actively utilize the experience and fruits of
the current eco-friendly school meal service and the livelihood coopera-

tive movement to build a Jeju-type CSA model.

2.24. Current Situation on the Emissions Trading Scheme and Agricultural Sector in

Japan

o 93t 2}: Daisuke Sawauchi(Policy Research Institute Ministry of Agriculture,
Forestry and Fisheries)
o WRE=ET 8¢
- In Japan, an experimental emissions trading scheme was commenced in

October 2008 as a means of contributing to reduce greenhouse gas (GHG)
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emissions. Since then, a number of farms have emerged that reduce
their GHG emissions by using energy-saving equipment and then trade
the reduced emissions as domestic credit with some major companies.
This study aims at gaining a clear picture of the scheme’s actual applica-
tion in Japan’s agricultural sector by conducting an interview survey with
farmers participating in the scheme.

- The results of the survey revealed the following points. First, the sur-
veyed applicants for the scheme in the agricultural sector were either
large-scale greenhouse farms or agricultural production organizations of
greenhouse farms. Second, looking at their reasons for joining the do-
mestic credit scheme, the farmers had high interest in economic advan-
tages, such as the effect of lower fuel costs resulting from introduction
of energy-saving equipment. It was further inferred that economic advan-
tages were an important factor from the standpoint of sustainable
management. Third, farmers’ burden of work in the application process
including preparing documents was reduced through support from credit
purchasers and other entities. However, farmers were almost entirely
borne the risk to the profitability of the emissions reduction projects,
since most of the costs for the scheme were paid by farmers. Fourth,
farmers had a tendency to show dissatisfaction with the domestic credit
scheme in areas that included lack of information and abundance of

paperwork.
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3.2 273t

mE e} QHstE FATF, BAMT, E
714+ 1980~20071 9] Q17+ A8 E o] &3}
g F4

& T v

Dependent Variable : LOG(POP)

Method : Least Squares

Sample (adjusted) : 1983 2007

Included observations : 25 after adjustments
Convergence achieved after 14 iterations
Backcast : 1982

Variable Coefficient Std. Error t-Statistic Prob.

C 14.19982 0.067610 210.0256 0.0000

AR(1) 0.527496 0.213491 2.470818 0.0226

AR(2) 0.718376 0.130564 5.502094 0.0000

AR(3) -0.299392 0.176959 -1.691871 0.1062

MA(1) 0.997281 0.086802 11.48917 0.0000

R-squared 0.998820 Mean  dependent var 13.99190

Adjusted R-squared 0.998584 S.D.  dependent var 0.079757

S.E. of regression 0.003001 Akaike  info criterion -8.602584

Sum squared resid 0.000180 Schwarz  criterion -8.358809

Log likelihood 112.5323 F-statistic 4231.637

Durbin-Watson stat 1.896550 Prob(F-statistic) 0.000000
Inverted AR Roots 95 .39 -.81

Inverted MA Roots -1.00




Dependent Variable : LOG(POPU)
Method : Least Squares

Sample (adjusted) : 1981 2007

Included observations : 27 after adjustments
Convergence achieved after 16 iterations

73

Backcast : 1978 1980
Variable Coefficient Std. Error t-Statistic Prob.
C 24.74603 5.669417 4.364828 0.0003
LOG(POPF) -0.654864 0.385180 -1.700151 0.1039
AR(1) 0.983069 0.011162 88.06929 0.0000
MA(1) 0.841135 0.205737 4.088399 0.0005
MA(2) 0.769864 0.217044 3.547034 0.0019
MAQ3) 0.301930 0.202939 1.487788 0.1517
R-squared 0.999575 Mean dependent var 12.78064
Adjusted R-squared 0.999474 S.D. dependent var 0.323342
S.E. of regression 0.007415 Akaike info criterion -6.777461
Sum squared resid 0.001155 Schwarz criterion -6.489497
Log likelihood 97.49573 F-statistic 9883.410
Durbin-Watson stat 2.061485 Prob(F-statistic) 0.000000
Inverted AR Roots .98
Inverted MA Roots -.17-76i -.17+.76i -.50
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¥ 2-6. O/ =SAZE HESE(%)

H 5 =FAIF HEE T = A HEE

2009 6.092507 -5.47197

2010 5.787881 -5.19837

2011 5.255907 -4.72058

2012 4993112 -4.48455

2013 4743456 -4.26032

34 FEFY A M
o2 o] FARE U PA: 2009192 2008 BA| 2 AAHEF L, 2010-20131
20101 FAZ A2 T
F 2-7. sAME AN (%)

1997 2003 2010
2 17 1.0 1.0
9 5 1.0 1.0
S5 7 1.0 1.0
71eF Fo A 25 11.8 9.8
A8 AEf 47 11.8 10.6
e 29 19.1 19.1
I 50 10.0 9.0
RIES 50 18.1 14.8
2 317) 60 13.1 10.0
s #] 317] 35 14.0 85
7t 5 35 14.0 85
A Z 235 145 8.7
A+ 33 11.0 85
FAHE 27 159 10.4
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¥ 2-10. st TSN

&9l (%) 29 4 %)

2002 2003 2004 2005

2 1 71 68 65 -
S 1 71 68 65 -
s 1 74 71 65 --
i 9 75 71.7 68.3 65
T 9 75 71.7 68.3 65
2N A 9 75 71.7 68.3 65
At 20 90 72 50 -
H s} 1 54.4 472 40 -

35 A R A%y 7] Ags

ofe] 1A A F ARE HFe) B AN Sse] FAre Wt} AR
& B 37] ABEe) TASC] ARE T FFS AWRTL TANFT
SAVESARAE R B8] ARl 275 7t F2UE ARe
Hago] A FHoI A AASE HWES ANE F, A4S JAFLY A2
Aoz MBS ARG AY% 4B Y4 ABRAZ FEAAG. (A
5 AR N EFAAR) 2A% ARE AT 1/ ATEE AT
Aol wet AR g Age 17 ABLE tha th2y] Bie] Quks
g, AYETE ALS, TR BB AL 37h W0 o] At
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T 2-11. MEE Ao 17| Mete
Abm g AR a7 ke AL
AdvtE7t | A st TR | dubsrh| A s ot &
Al A | Y AR A AR | B AN
| 2] 317 1.768 1.841 1.838 0.781 0.150 0.069
22317 0.768 0.768 0.768 0.550 0.200 0.250
17 0.958 0.958 0.958 0.200 0.200 0.600
a5 1.560 1.657 1.735 0.400 0.151 0.449
AT 0.167 0.174 0.182 0.400 0.151 0.449
F A 0.391 0.371 0.362 0.200 0.350 0.450
714 | 0983 1.035 1.083 0.390 0.560 0.050
T 2-12. A B AR E Age H|F
7y Ae F HlE

s 0.098581

2l 0.063068

ST 0.730394

I ak 0.042812

2 0.032692

71eF = 0.024487

o7 0.007966
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A e B (FUA 2 X))ol vlE) g oez e 4
AAY 3} g A FFS7IE A3 el drt 49 s E}ﬂ%lﬂr 72744
H| 9] slgto g 7ha o] 7AYol stEksle o5 o# ol AW Aot=
Aoty =X 7= #4248 el & FAHH= 19994 o]3 90 w|vto g 7t
249 0] 50008 YL HojHw 199819 9.8, 199613 10.09] H]3) A3
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<E [I-1> M4 =X 23U Axy ZA1 x4¢ H W
An g2(, Bx) | AHE(%) oAk AAF(E) |25 )
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‘95 99 1.4 7.1 614,770 4,334
'96 11.1 1.1 10.0 479,980 6,079
‘97 11.2 1.2 9.3 693,200 4,009
98 9.8 1.0 9.8 543,980 5,158
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<E [O-2> dZ7tA2| stztnl X|dAH el 9=
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1993 2,113 694 27.2 521.2 &5.0

1994 2,217 809 27.3 626.4 90.1

1995 2,722 855 31.0 720.4 90.8

1996 2,990 1,163 24.8 766.5 87.6

1997 2,238 1,298 24.1 &845.3 90.0

1998 2,596 1,869 25.3 780.6 85.3

1999 2,224 2,572 25.7 &860.0 &5.7

2000 2,473 2,934 22.4 &831.2 82.4

2001 2,476 3,084 16.7 8835.5 78.4

2002 2,930 3,253 - - -
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35ha(2.1¢] 9), 20073 38.2ha(2.3%] <€), 2008d 5%ha(3.5%9 <), 2009
53ha(2.19] ) S°] #HL=o] 2009d #A} =272 AJu|HEA-2 18,27%ha
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A EANEA | A WA e | Aaet
A (ha) (ha) (gt o) | (muoqy|
1997 24,816 314 899 30 7S
1998 24,681 31.1 893 30 ”
1999 24,500 20.7 600 30 ”
2000 24,394 31.0 897 30 ”
2001 23,841 377.7 10,779 30 A A &
2002 23,495 208.6 5,988 30
2003 22,471 1,323.9 37,980 30
2004 19,789 2,559.1 74,713 30
2005 19,143 6.5 39 6
2006 19,035 35.7 212 6
2007 18,911 38.2 229 6
2008 18,457 59.0 354 6
2009 18,279 53.0 218 5
= A - 4775.9 133,801

AR AFEEANE 4B A% WEAR.
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ol Ax g A=} =23 A, B AFNME FEHHA 7} A3
HA R 1997 F-H 2002 34H7HA 7F B A1, FEEEAL a5
223517] YA sk At e] FIE VFoE FEHEA EYAT
a9E BNl Aol elgeitta dgE o], 7FAEE 1999WAHEE 20021
AR 4 AEZ AR = 1999 A 20023 7FA 9] ZF Wi4E @i
I B )AQl 200934 #EA] 7He] Aol7F fEHEA AR 7| xAR
7} Aote Holth d & W, 71F95(1999~2002)2 ©AkH o] HiFS 8.0¢1
g v]&)] 2009 4F A= 10.20]7] wiol] 1 Z}o|Ql 2.2, vpR A2 =X 7
& QAo x1o]Ql 37,7728, A E 24U xo]¢l 729.79 o] EA
o] "= Aotk

<¥ [M-2> YAz, MMk w2 =4 #HSH2005H 7| &=7H4)

= 8 A ]_

o SEBrix) | AHE(E gaw) | wAEE ] AR
(a) (b) (a/b) (g) (‘ll-]‘—}: %)

1997 115 1.25 9.2 659,121 378,186
1998 114 1.03 11.1 511,014 544,857
1999 9.1 1.43 6.4 603,294 294,544
2000 9.3 0.97 96 525,069 338,059
2001 105 12 88 600,140 266,825
2002 94 12 78 739,266 207,487
2003 9.8 1.1 89 596,732 314,941
2004 98 1.0 98 536,668 429,042
2005 9.7 1.05 9.2 540,000 446,283
2006 99 1.1132 8.925 568,920 474,031
2007 86 1.10 78 677,770 248,050
2008 9.7 0.98 9.9 520,350 417,962
2009 9.9 0.97 10.2 654,714 349,703
AT (97-02) 10.2 12 86 606,317 338,326
B +(99-02) 96 12 8.0 616,942 276,729
2009-A 0.3 0.2 16 48,397 11377
2009-B 0.3 0.2 2.2 37772 72.974
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wEtA, 200934 =X E RSP HA Ao ©E sy WA AEx
S W3 FEEHAI =Y 200994 =AF 25U vl A
U229l ZEREH A 1 EUYATIY 24Y Y Aolg WA AlLtetal, 25
A AFYA AN F4E S HE S8 A, Ak W e &
A2 AT Wi, 7EdEet Fedx =A%E 27 AHolA o]
S 47 FAEA =Skt

ety AERFEREAYEA 294 e ffe AEREXEAEIEAN =
Q= 7] o] 7FAE 199964 2002\ d7HA] o] BHFZFY T 2009 A
SAAE 25 FAA Y atolel 729.79 oA FAE] F742.2)0] WE &

I} 72899 ¥(=2.2x32,8199 7t &), A FU(37,7728) W& &3} -310.7
o Q[=37,772%(-0.82266)]= T AT 311.6% ¥ (2005 7IE=7H4) L

<¥ [MI-3> d2rs=HdYEH o 222420054 7|&E7H4)

Sl A 9
Z5-9) 7ol ) & 9} A2y ) 2250 A 53}
(A) (B) (C) E=A-(B+C)
72,974 72,886 ~31,073 31,162

a9y, 20099 ZAEFEEEA S0 wE AAFH a9 31169 Qow
2007 3419] 199.79] Yo B E oF 11 o] && F2Fo|1} 2004 ~2006
QA 5 HEA & wele] ¢ 12 FFEL =R 3tehgl X0
ks

A= 200634 =X E FE5EHH

. RELAS B [e)
Aot Fdg &= A EYHUAR, EdtFo] didel Hls) Bol 11~12
4 37|17k =X 10kg St TufAl A HEgrEA o] 8,0009 Z k)
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200034 =R 2FE ] T F A
AH10ke) G B 47142 9,389 0.2 HuE 7|2 200634 19 3,131
ol BsiAE 4,0008 A% 31t ,

o] AertdL EFFEHHA} EUH 7] A 1999~20023 712 9] HF
7t4 6,808 UK THE oF 38% ¥ =
o] =A™ 2003 ~20063 42 ﬂ‘éiﬁ}zﬂ,cﬂ 19k 1,457°Joﬂ H) a]mu ok 20%
atet quiﬂrE‘r goh 3 158 k=

<E MM-4> X252 Y FH7dertd Hat$o|
(9] 91/10kg, 2005 71=7H4)
ALt 10¢ | 11¢ | 124 14 24 34 44 ok
199734 | 11,790 | 7,957 | 6,859 | 8,104 | 9,671 | 12551 | 15974 | 8353
19984t 11,370 | 11,021 | 10,976 | 15,490 | 17,758 | 15,799 | 20,277 | 13,070
ol 12,903 | 8,135 | 6,823 | 5843 | 4869 | 5271 | 6,278 | 6,831
20003 4k 11,488 | 8815 | 7,850 | 7,467 | 7,722 | 12467 | 16,203 | 8,287
A
A

7,493 | 5358 | 5581 | 7,458 | 10,200 | 11,680 | 12,663 | 6,752
2002334k 6,098 | 6,024 | 5790 | 4,830 | 4,465 | 4,313 | 4,787 | 5360
200334t 12,515 | 8,448 | 7,206 | 8,068 | 9988 | 12,464 | 16,319 | 8457
200434k 11,555 | 8,514 | 9,877 | 15,781 | 19,386 | 21,691 | 11,644 | 12,105
20053 4t 12,764 | 11,411 | 14,380 | 13,332 | 8,589 | 8,664 | 10,269 | 12,134
20063 4k 11,603 | 10,676 | 11,927 | 14,370 | 19,660 | 17,838 | n.a. | 13,131
200734k 11,175 | 7,392 | 6,148 | 6,125 | 7,607 | 7,748 | 9,568 | 7,003
200834t 13,737 | 12,400 | 12,730 | 13,308 | 11,306 | 16,864 | n.a. | 12,796

200914HA) | 10,501 | 8234 | 8209 | 10,113 | 10,945 | 14,744 | n.a. 9,389

97-20023 4t

10,274 | 7,885 | 7313 | 199 | 9,114 | 10,347 | 12,697 | 8109

Ht7H4 (B)

99-20023 A+

ATEAAC) 9621 | 7,083 | 6511 | 6,400 | 6814 | 8433 | 9,983 | 6,308

2003-200611 A

A4 (D) 12,109 | 9,762 | 10,848 | 12,888 | 14,406 | 15,164 | 9,558 | 11,457
A/B 1.022 | 1.044 | 1122 | 1.233 | 1201 | 1425 | n.a. | 1.158
A/C 1.092 | 1.162 | 1261 | 1580 | 1.606 | 1.748 | n.a. | 1.379
A/D 0.867 | 0.843 | 0.757 | 0.785 | 0.760 | 0972 | n.a. | 0.820

g AFedEEtdds], HERFEAYLANEN, 4 A=
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<E -5 =Xz WY Y Ed o o
012} &?g'ﬁ 02 |ng e ig| e | e | 4 112037;]
19954k 508632 | 0049 | 0211 | 0240 | 0250 | 0.178 | 0,048 | 0024 | 0500
1996 4% 416557 | 0066 | 0.150 | 0.264 | 0328 | 0.152 | 0,036 | 0.003 | 0480
199742 579789 | 0.101 | 0.209 | 0.304 | 0.266 | 0.090 | 0.026 | 0004 | 0614
199834k 181480 | 0070 | 0226 | 0324 | 0205 | 0.126 | 0.041 | 0009 | 0620
199941 531,039 | 0058 | 0.188 | 0.288 | 0294 0.110 | 0.056 | 0005 | 0534
200044 308675 | 0071 | 0.179 | 0303 | 0295 | 0123 | 0027 | 0.001 | 0554
200142 124020 | 0096 | 0238 | 0300 | 0248 | 0.096 | 0.021 | 0.001 | 0634
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19952000948 (D) | 484541 | 0,065 | 0.188 | 0295 | 0273 | 0.129 | 0.040 | 0.010 | 0547
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dd %fgfLGDP 950 1,700 2400 4050 5200 11,650
AAA( hmd) 128 122 114 1.22 1.08 1.22
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<+ GDP Yuan at comparable price in 2000; GDP per capita Unit:
USD in 2000 100USD = 827.84Yuan.
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CSA2 Iuie A & AlAMA

) 1= FFAALEACSAT TLE F FAHE A9 Old Trail

Market2] A}z

(1) "=t F5A A Y5 Y (Community Supported Agriculture) 7§ 2.9} &3t
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TEANALELL A GAE 2 F A Al (local food system)2] 3+ HE] Z A
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o o] A5 AHel ANA AVF WANE FEA £ Hee
o FEUT 97, v 2uA Ag FIk FIEE, dEE7)
7} ool A T 9l

o i, vz wjd A WAE R T 2ulAe) AE FUA A
D3 FUE FAsE e

V. CSA =9 53 AFAY A FAE FFAA 7+ et

1. MEXS 2stAd sAY sga A

) 572 &5

o A|FEHARNTY F7Fol++= 19854 189 5,339 o]} A o] 2008 &
A 108 2,128 0% FoE. AFEEAXE AAAT thul F7HA7H &
L& 2008 A 21.2%= A=Y 6.0%2 ¢F 3.5H FE=L Hola YL,

<E 3> d5Y s7i0l7 sri54o s}

o o | T [ ERTNE)| BAERE) Fgel ()

Tl Aaze| 4 2 [AzE[ad 2| Az 4 3 [AF=|a =

1985 | 185,339 | 8,521,073 | 37.9 20.9 42,278 | 1,925,869 44 44

1990 | 163,986 | 6,661,322 | 31.9 155 40,147 | 1,767,033 4.1 3.8

1995 | 145,579 | 4,851,080 | 28.0 10.8 39,781 | 1,500,745 3.7 3.2

2000 | 129,152 | 4,031,065 | 24.6 8.6 39,114 | 1,383,468 3.3 2.9

2005 | 110,272 | 3,433,312 23.2 6.4 36,213 | 1,272,895 3.1 2.7

2008 | 102,192 | 3,186,753 | 21.2 6.0 34,645 | 1,212,050 3.0 2.6

A& b:‘“éldr, "EUEAQR,, 7
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o TEFE F7IF Bt 4% 22785014 3%k 621350, TFRATE
19853 Aol 4497 23kd Ao] 20081 A 3.0 02 A=o] 2,690l
Hl3) 0.4 0] BS

o AFE-AATY 39 F7/FA25S 19959 ol diAHoZ H=
A8sHE Hol, 33 A5 E A PR 28 S AL

ol o
RIS

4
o

:lO o,
D)
ol
-

A
off

1
VE | srhes | woln = | 57125 | 5945 | 525 | M5 | 5925
D

S
(A) (B) H]% (®) ) HE (C/A) (D/B)
1995 2,180 693 31.8 2,122 701 216 124.8 108.3
2000 2,307 743 32.2 2473 873 35.3 107.2 1175
2005 3,050 988 324 4482 1,850 41.3 1470 187.3
2006 3,230 1,004 311 4,205 1,866 444 130.2 185.9
2007 3,197 1,107 34.6 4119 1,673 40.6 1288 151.1
2008 3,052 1,135 372 3,767 1,537 40.8 1234 1354

2) 428 AAH g 4 259 F=

0 19904 °|F AFE BT AMEA WS BH, 15 0Fo] B
9 R, 43, B a7k A4, B Ar AL 92, 24, BT
of AujAA o] A A WHe] G2, vhs, Pk, B} o] DFALF
o AuEse ALHoR 5T 9.

o 4B Az FHE Awz

1

6,062ha® Al&ZH o2 hAa
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P 1970 1980 1990 2000 2009
- w4 | dE | WA | g | WA | ug | Wy g | |4 | HE
AERE | 59,768 | 75.7 | 39,144 | 54.6 | 28772 | 429 | 15227 | 25.3 | 16,349 | 29.2
Moo= 12000 | 25 | 2037 | 28 | 797 | 12 | 205 | 13 26 0.1
W F (25032 | 317 [ 15526 | 217 | 9322 | 139 | 2576 | 43 | 16323 | 291
A3 | 8447 | 107 | 1493 | 21 | 1752 | 26 | 552 | 09 | 1419 | 25
R | 10550 | 133 | 8403 | 117 | 10332 | 154 | 5876 | 98 | 8028 | 143
(%) 9609 | 121 | 7,749 | 108 | 8722 | 130 | 5597 | 93 | 7639 | 136
A F | 13738 | 174 | 11685 | 163 | 6569 | 98 | 6,018 | 100 | 2553 | 45
(L - mb) | 13559 | 172 | 10580 | 147 | 3790 | 56 | 1095 | 18 | 140 | 02
(A 179 | 02 | 1105 | 15 | 27719 | 41 | 4923 | 82 | 2413 | 43
A A F 2004 | 25 |3497 | 49 | 7110 | 106 | 12,163 | 20.2 | 18,119 | 32.3
(Fw F) | 52 0.1 197 | 03 | 783 | 12 | 1,132 | 19 | 2239 | 40
o F - - 50 | 07 | 632 | 09 | 542 | 09 | 435 | 08
@ 2| 4 00 | 494 | 07 | 1052 | 16 | 2617 | 44 | 1681 | 30
(M E)| 203 | 03 | 560 | 08 | 1921 | 29 | 3414 | 57 | 3448 | 61
(F 3| 184 | 02 | 251 03 | 432 | 06 | 719 | 12 | 1037 | 18
() 423 | 05 | 301 04 | 541 | 08 | 604 | 10 | 4427 | 79
I} $ | 5002 | 63 |14,164| 19.8 | 20,237 | 30.2 | 26,767 | 44.6 | 18,801 | 33,5
(Z+ #)| 5002 | 63 | 1409 | 197 | 19414 | 290 | 25796 | 429 | 18344 | 327
ELAE |12275| 1565 |14,854| 207 (10,673 | 159 | 5507 | 9.2 | 2,606 | 4.7
(% A | 10440 | 132 | 8150 | 114 | 5200 | 78 | 2117 | 35 | 718 | 13
(F )| 1314 | 17 | 6321 | 88 | 5107 | 76 | 2320 | 39 | 1719 | 31
L | 11 0.0 31 00 | 245 | 04 | 408 | 07 | 187 | 03
ZA@3 | 79,060 | 100.0 | 71,690 | 100.0 | 67,037 | 100.0 | 60,072 | 100.0 | 56,062 | 100.0

A g: www.kosiskr, AFE T8 T332 Ax,

o AFEHAANEY FHHE Z+YL 1980 1,218% HAo|Ad A o] 1999
W IMFE897] o]%9 A7|HAe A FSo2 FriEo] 3oyt
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O 2 YAhFH 279%, A FAE 91%, EEAE 4.6%, 318 F 22%Y. 25
95 B, 7HE9] 542% 2 7V =11 U402 vtE 7.7%, 1A 5.6%,

2 55%, G 3.6% <.

(o

T

= AN
<E 6> 72 A2Y x50 H

fob

FH

(91 W 9, %)
1970 1980 1990 2000 2008

T 29| ue |20 e | 249 e | 2 e | 2 HE
AFgRAE | 4149 | 621 | 37,110 | 305 | 79388 | 141 |118331 | 150 | 106009 | 9.1
o3| 214 32 | 2452 2.0 3,184 0.6 1,555 0.2 3403 | 03
W F | 2046 | 306 | 14113 | 116 | 20010 | 36 | 11,789 | 15 9093 | 08
Fo= | 36 47 | 1,79% 15 2,145 04 1,533 0.2 3,19 | 03
OO 2% 42 | 4381 36 | 23941 | 42 | 20043 | 25 | 23569 | 20

() 263 39 | 4183 34 | 21832 | 39 | 18745 | 24 | 21430 | 18

A F | 1289 | 193 | 14369 | 118 | 30,108 | 53 | 83411 | 105 | 66225 | 57
b | 1,246 | 186 | 11644 | 96 14875 | 26 4,652 0.6 1,337 | 01

& 2 43 06 | 2725 2.2 15233 | 27 | 78759 | 100 | 64,888 | 56
=
=

A & 892 | 133 | 15530 | 128 | 62395 | 111 [193632 | 245 | 325750 | 279
(=) 29 04 | 1176 | 10 | 6383 | 1.1 | 20981 | 27 | 12438 | 1.1
() - - | 2181 | 18 | 4083 | 07 | 6025 | 08 | 4340 | 04
(% & 2 00 | 18% | 15 | 5358 | 1.0 | 28979 | 3.7 | 41,700 | 36
(M %) | 199 | 30 | 4059 | 33 | 20261 | 36 | 63003 | 80 | 89388 | 77
(% 9| 133 | 20 | 1774 | 15 | 7790 | 14 | 14616 | 18 | 2590 | 2.2

() - - 962 08 | 1680 | 03 | 5672 | 07 | 63635 | 55

I F | %3 143 | 55,776 | 458 | 380900 | 67.6 | 386,243 | 488 | 635500 | 56.2
=) | 933 143 | 54500 | 448 | 315100 | 559 | 370,811 | 469 | 631,500 | 54.2
S&4E | 61 101 | 9,765 80 | 23586 | 42 | 43966 | 56 | 53133 | 46
(A | 54 81 | 4868 40 6,509 12 3,402 04 2127 | 02
(3 )| 125 19 | 323% 27 | 13516 | 24 | 13172 | 17 | 14911 | 13

=3

3,999 3.0 17214 | 31 | 48699 | 62 | 25831 | 22
963,483 | 100 | 790,871 | 100 |1,166,223| 100.0
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o
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3 F& A2 53 B
0 1980~2007 37X E3MAIF1Y] HAAE 7|02 HH, E3F5(1 9]
o) g Wole FEH)E vl 43, o, 92, %, PulE, Wne), g,
F, a7eh 22, A, 3, 843, dEE JEES
o YA EA Y AA FAE Holil Y= A5 YA H HEE 1
3 B FF EJEFEHOZMY FAEE AT F U FHS v, &
f, F, g, gl 2R, A4, A T AeE AdE
<E 7> HMFE £ a5l ESA o - Hgl
7 B 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2007 | H+F
o =[] 059 | 1.08 | 0.1 1.20 2.7 4.4 4.0 21
o | = 127 | 170 | 110 | 166 15 1.8 2.3 16
Al i} 053 | 559 | 12.14 | 231 2.9 16 1.3 3.8
F s 044 | 034 | 051 | 052 0.8 3.3 56 16
3 2| 469 64 | 1483 | 1536 | 185 | 178 | 180 | 137
o A 7 Wl 3| 038 | 047 | 097 | 052 05 05 05 0.6
" ek w) =] 342 | 292 | 1328 | 860 | 120 | 129 | 113 9.2
3 " 027 | 047 | 176 | 085 0.9 0.6 05 0.8
A E o E] 08 | 074 | 052 | 1.13 0.3 0.1 0.1 05
= $ ol 054 | 035 | 035 | 056 0.1 0.2 0.2 0.3
& 8 094 | 061 | 037 | 024 0.2 0.6 1.7 0.7
&l =1 006 | 004 | 002 0.0 0.0 0.0 0.0 0.0
WEwE | 991 | 509 | 7.07 | 470 2.9 3.4 4.1 5.3
Ao = 11 132 | 166 | 1.29 0.6 1.1 0.6 1.1
A5 Z 160 | 153 | 201 | 250 2.1 15 2.2 1.9
I Fu| 750 | 626 | 701 | 2.86 2.2 0.1 0.4 37
2 ZA| 115 | 144 | 462 | 759 5.3 6.3 42 4.4
Ea |8 A 2166 | 3566 | 2548 | 325 | 310 | 326 | 273 | 295
22 = | 507 | 374 | 168 | 1.09 1.1 1.7 15 2.3
s} 3 |3 3| 095 1.64 2.45 2.19 1.1 1.4 1.2 1.6
7 o F|7+ F| 3880 | 3758 | 35.06 | 3287 | 319 | 328 | 380 | 353
AFE: www.kosis kr

E5A5: AFAGEZANARAZAG FAAVA (AT FBANAARAT F
A7 W)
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Abdell Bl X% AlAISE 5
o olF Y3l EFuFe 3 FEE WAt 9= CSA(community supported
agriculture) o] Thalj A = 2] At} AAM S-S A EL, I8 5H HH
W HEo] AFA G A CSA =9 ks A
JFA Sl CSA7} = 5o ArbApel Au|2y ]
A FRse] AU FEl7] B =AY

©)
N

LYK, 2009. 4.22.
Z359, “IT-BTAII TS| AAE B3 AT AUk, fIT BTG 7] A S §
AFsde €2 24, AFd FrlHE =AW ALY, 2008.
AFY, “v=re] FEAALTACSA)”, AGALE 3], "2 AL S, 5(2), 2004
TELA, TEHECk 7S ds ] F28,, 2008.
ate ) «nare] 2AF =AY FEAALdEAY] A AW, SapmEAb e,
re2a13], 15(1), 2005.

SHAAATA, “dEY AEA 2 A2 AJAFE”?, CEO Focus 2203, 2009. 1
AFEHAA T, 12 5 43 5719 A1g,, 2008.

AFEHAA T, TA22F 13FFH S4 571 AlF,, 2008.

AFEIAA L, F8 T8 72t dx



AFEEAANEWEH, 12009, 287 FuFA 493),, 2009
AFAEATL, TAGAFAAG FAYFS AT DU FH AR, 2009, 4
AFAHATE, AFAY ZAFE o}zhel, 2009, 5-6.

http://www.google.co.kr/
http://kosis.kr/
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A 2 3AA, s7hs A PAUAA RS Aokt
dot w7t 52 ME A G A (013 AGA)E Ak AR
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AAE ZUEY Y SE 1A ot vk B, credit AT AlEA

of ZIAE Bt o, F7F 52 A AAL Aol credit TPi1S Zof

SA, 7 5 AAE v A E 9986 AF3ta, S LRAY
SRS At AGA = T credit 15H LI A F-HIFAo] AAHH
ok 57ke) W% =

AAA F o) %Jlﬂ 7| A ATl Ode
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1. Agenda 1 : Agricultural Outlook using Econometric Model

1.1. Outlook for Food Consumption by Japanese Household: Considering the
Impacts of Low Birthrate, Aging and Altering Generation

Tetsuro YAKUSHIJI
Policy Research Institute Ministry of Agriculture,

Forestry and Fisheries

1. Introduction

The falling birthrate and aging of the population are expected to progress.!
The demographic structure of Japan is such that persons aged 65 and over will
comprise 30.5% of the population by 2025 (20.2% as of 2005) while the per-
centage of persons under age 14 will fall to 10.0% (13.8% as of 2005).
Likewise, household composition is predicted to change with one-person house-
holds increasing 24.0% to comprise 36.0% of the total (29.5% as of 2005).2 In

1 Based on National Institute of Population and Social Security Research estimates for
medium variant for fertility (and medium variant for mortality) in [1].
2 Based on [2].
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this way, the continued falling birthrate and aging coupled with the change in
household composition is expected to have a considerable impact on food con-
sumption in Japan.

In this paper, we provide, under certain assumptions, an outlook for food
consumption under the conditions of the falling birthrate and aging based on an

analysis of changes in per-household food expenditures to date.

2. Basic idea behind the outlook

In developing the outlook in this paper, we posit that food consumption for
certain items at certain years in certain age groups is determined by the cohort
effect, which differs according to birth year, the age effect, which is concurrent
with aging, the period effect, which stems from the change in eras, consumption
expenditure, and price. By analyzing these factors we examined what kind of
impact these effects have had on consumption to date and what kind of impact
they will have in the future. Conventionally, one ascertains these effects by
looking at individuals3, but in this paper we use per-household data by age
group of household head. Most food purchases in the household are not made
individually by each household member but by a housewife or other household
member who makes purchases for the entire household. With this in mind, we
believe the use of per-household data is permissible. Therefore, the cohort effect
and age effect referred to hereinafter are not effects for individual household
members, but the cohort effect that stems from difference in the birth year of
the household head for household to which other household members are party

and the age effect concurrent with the aging of the household head. As a result,

3 Mori, ed. [3] contains individual consumption estimates by age for fruits and several

other items.
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the age effect includes both changes in preference concurrent with ageing and
changes in per-capita consumption in line with changes in family composition,
such as the birth of children, their growth and their leaving the household as
well as changes in lifestyle. In this sense, the age effect we refer to possess
such qualities that it could also be called the life-stage effect?.

There are numerous analyses of food consumption that focus on the cohort
effect. One of these is the compilation edited by Mori [3]which covers a wide
array of issues —such as estimating individual consumption for several items per
age group and problems with estimating the cohort effect —that concern this
kind of analysis. More recent works include the analysis by Stewart et al. [4]
to link the results of past cohort analyses to future outlooks. They examined the
impact of the cohort effect on a vegetable consumption outlook in the United
States and found that expenditures on household consumption for younger gen-
erations are declining and that expenditures on fresh vegetables will decline
when these younger generations replace the older generations. While some
works like this one conduct a thorough analysis of one specific item, it seems
there are no works to date that have analyzed food consumption across the
board. In this paper, we analyze all the items that comprise food expenses and
offer an outlook for food consumption. The following analysis owes a great

deal to Stewart et al. [4].

4 Based on a suggestion from Professor Yukihiko Uehara, Meiji University Global
Business Graduate School.
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3. Data and model

(1) Data used

In this paper we use data from the Family Income and Expenditure Survey,
the National Survey of Family Income and Expenditure, and the Annual Report
on Consumer Price Index, which are all issued by the Ministry of Internal
Affairs and Communications, as well the Households Projections for Japan and
the Population Projections for Japan, which are both issued by the National
Institute of Population and Social Security Research.

For two-or-more-person households we used the 21 years of data from 1987
to 2007 for expenditures by age group of household head (which did not in-
clude farmer, forester and fisher households through 2006) drawn from the
Family Income and Expenditure Survey, and we used the 2005 data which in-
cludes farmer, forester and fisher households as the default>. For one-person
households we used the five years of data from 1984 to 2004 for expenditures
by sex and age group drawn from the National Survey of Family Income and
Expenditure, a survey that is conducted every five years. We used the house-
hold number forecast issued in March 2008 and the population forecast issued
in December 2006.

In general, the older a household becomes the more it spends on items at
high prices therefore, we eliminated to the extent possible the expenditure dif-
ferences caused by price differences among household head age groups by us-
ing average prices.

For two-or-more-person households we calculate per-capita real expenditures
by dividing figures for households by household member numbersfor each

household head age group, after having calculated real expenditures at 2005 pri-

5 Individual data, not aggregate data, is used in Stewart et al. [4].
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ces using the Consumer Price Index.

(2) Outlook model

Since per-age group data are the average values for each group, we calcu-
lated our estimate using the method of weighted least squares (WLS). We de-

velop the following model to estimate coefficients:
Ne N Ny ) nP .
log(E™) = B+ e Dsi’ + 3 Baa-Did + 2 By - DI +
c=2 a=2 p=2

Ny ) ) .
(B +2 Bsn-DG)-Y W + ;- PO 6™
h=2

E® . Real expenditures per household member
(For age group i and year t) (Same throughout))
D™, : Cohort dummy
D™, Age group dummy
D(it)ﬂ,p : Period dummy
DM, Consumption expenditure coefficient dummy

Y® . Pper capita consumption expenditure
(per age group, per year)

PO Price (per year)

e™ . Error

and Gy is the coefficient to be estimated. In this equation, the second item on
the right-hand side is the cohort effect, the third item is the age effect and the
fourth item is the period effect.

When one attempts to divide consumption by the cohort effect, age and the
period effect, there is a relationship among birth year, age and period (i.e., year)
of birth year + age = year; therefore, the problem of variables not being linearly

independent has been pointed out®.

6 Identification issues such as these are discussed in detail in Hirohiko Asano’s
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To counter this problem, the forecited Stewart et al. [4] paper posits that per-
sons born in or around the same year possess similar experiences (and exhibit
similar behaviors). Based on this, they compiled cohort variables in five-year
class interval, age variables in three-year class interval and period variables in
two-year class interval in order to avoid this problem (The data used was raw
data from Family Income and Expenditure Surveys conducted every three years
between 1982 and 2003). We have avoided this problem by similar method al-
though we do not have much freedom to set categories since the data used in
this paper is aggregate data.

Unlike data for two-or-more person households, data for one-person house-
holds is severely lacking, so we used the results from the National Survey of
Family Income and Expenditure which can be used for age groups in 10-year
class interval. Since this survey is only conducted every five years, the data we
used was the data collected every five years between 1984 and 2004; however,
per-gender data for one-person households could be used. For this reason, we
developed an outlook with 60 samples over both genders x 6 age groups x 5
years.

We felt the sample size was too small for one-person households to seek the
coefficients for consumption expenditures and price simultaneously with other
coefficients as we did with two-or-more-person households. As such, we used
the coefficients for two-or-more-person households for these. More specifically,
we calculated the consumption expenditure elasticity (per age group) and price
elasticity from the results of estimate for two-or-more-person households, and
using these, we estimated the other coefficients as independent variables by re-
moving the elements pertaining to consumption expenditure and price from log
E).

“Comparative Methodological Study of Cohort Analysis” (in Mori, ed. [3]).
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Here, D(it)7g is the female dummy and is defined for each age group g (three
groupings). nvnis the consumption expenditure elasticity for age group h, 7, is
the price elasticity and D™, is the age group dummy.

The number of independent variables for two-or-more-person households to-
taled 34: 13 for cohorts, nine for age, six for period, one for consumption ex-
penditure, four for consumption coefficients and one for price. The number of
samples for this was 10 age groups x 21 years = 210. For one-person house-
holds there were a total of 18 independent variables for a sample size of 60:
three for female, six for cohorts, five for age and four for period (See Table
1 for details on variables used).

The sample size for two-or-more-person households under the age of 24 was
small, so there are large fluctuations according to year. Given this, we defined
an outlier dummy for the data which were thought to clearly represent outliers
in order to prevent an adverse impact on the coefficient estimation. Likewise
for one-person households, we incorporated an outlier dummy for data thought

to be outliers as determined from the preceding or following year.

Table 1. List of vriables

Model for two-or-more-person

households Model for one-person households

Female dummy None ~39 years old

40~59

60~

(Number of vriables) 3
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Model for two-or-more-person

Model for one-person households

households

Cohort dummy ~1922 (*) ~1927 (*)

(Birth year dummy) 1923~27 1928 ~37
1928~32 1938 ~47
1933~37 1948~57
1938~42 1958 ~67
1943~47 1968 ~77
1948~52 1978 ~87
1953~57
1958 ~62
1963 ~67
1968 ~72
1973~77
1978~82
1983~87

(Number of variables) 13 6

Age dummy ~24 years old (*) ~29 years old (*)
25~29 30~39
30~34 40~49
35~39 50~59
40~44 60~69
45~49 70~
50~54
55~59
60~64
65~

(Number of variables) 9 5

Period dummy 1987~89 (*) 1984 (*)
1990~92 1989
1993~95 1994
1996~98 1999
1999~01 2004
2002~04
2005~07

(Number of variables) 6 4
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Model for two-or-more-person Model for one-person households
households
Consumption expenditure (~29 years old) (**) Unnecessary because elasticities
(Number of variables) 1 | estimated by the model for
Slope dummy of ~29 years old (%) two-or-more-person  households are
consumption expenditure 30~39 used.
40~49 ~29 years old (*)
50~59 30~39
60~ 40~49
50~59
60~ 69(same to 60~)
70~ (same to 60~)
(Number of variables) 4 0
Price Common coefficient for all the | Unnecessary because elasticities
age groups estimated by the model for
two-or-more-person  households are
used.
(Number of variables) 1 0
Number of independent variables 34 18

* Excluded from variables
** The coefficient of this variable represents the group that is less than 29 years old because
this age group is excluded from the slope dummy variables.

(3) Estimating per—capita future real consumption

Regarding the future outlook, we sought E, the per-household member
per-age group expenditures forthe estimate year, from the exogenously given
D™, DM, D4, DMy, CY™ and PY. Then, we multiplied this by the
future average number of household members per household and number of

households” for each household head age group to calculate overall

7 In the National Institute of Population and Social Security Research’s household num-

ber estimates, estimates are given for household numbers per age group of household
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expenditures.

When we exogenously determine D™,., we equated the cohort effect for the
cohort which will newly enter the lowest age group going forward with the
current lowest age group.

Regarding the coefficient for period effect D(it)4p, when the factor clearly
exhibited an increasing or decreasing trend, we altered the future coefficient
accordingly. More specifically, we examined the trend in the coefficient for
period effect, and when no specific trends could be found, we set the
coefficient for the most recent year. When a specific trend could be found, as
a rule we adjusted the coefficient by the average annual increase or decrease
for the coefficients for the past two periods (six years for two-or-more-person
households; 10 years for one-person households) over the 10 years between
2005 and 2015, and we adjusted for the subsequent 10 years by halving that
quantity.8

For consumption expenditures Y, we calculated changes in per-capita
consumption expenditures for future household surveys from the GDP growth

rate and population growth rate for Japan used by the OECD [5]°. The average

head but not for household member numbers. For this reason, we separately estimated
household member numbers by using population estimates for two and three-gen-
eration households per family types in the 2005 Population Census.

8 We halved the change rate since it is difficult to assume that change over the past
six to 10 years will continue at the same rate for 20 years.

9 There is a major discrepancy between the change rate for household consumption ex-
penditures derived from National Accounts and the change rate for consumption ex-
penditures (for two-or-more-person households) derived from the Family Income and
Expenditure Survey. For this reason, based on the relationship between past per-cap-
ita real GDP growth and the Family Income and Expenditure Survey-based per-cap-
ita real consumption expenditure change rate, we converted the real GDP growth
rate into the Family Income and Expenditure Survey-based real consumption ex-
penditure change rate, thereby making it exogenous.
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per-capita real GDP growth rate that we used was then 1.6% for 2005~2015
and 1.5% for 2015 ~ 2025. Price P was set at the 2005 level.

Since we do not think that consumption is dependent upon the reasons listed
above, we set values for school lunch (only for two-or-more-person households)

proportionate to changes in the number of pupils.

4. The cohort effect, age effect and period effect in several items

We looked at uncooked rice and cooked food with rice, bread or noodles for
two-or-more-person households and observed the coefficients for the estimated
cohort dummy, age dummy and period dummy to examine the impact of cohort
effect, age effect and period effect on past expenditures. Our analysis is as
follows. Uncooked rice is a household cooking ingredient and an example of
an item for which demand has fallen. Cooked food with rice, bread or noodles
is a home meal replacement and an example of an item for which demand has
risen.

Here we set the value of the variables removed from the dummy variables
at zero and have included them in the graph. Some of the estimated coefficients
have low t-statistics. In the graph, coefficients with a t-statistic of two or higher
are highlighted. In addition to these coefficient estimates generated by all varia-
bles, we used the backward elimination method to reduce the number of varia-
bles and estimate significant coefficients. We did not use them in the projection,

but marked coefficients with a t-statistic of two or higher with an X.

(1) Rice

Since the generation born in the 1940s, the cohort effect has decreased con-
tinuously and significantly. The age effect from the 30s through the 50s is high,
but falls for the 60s and higher. We believe this reflects changes in per-house-
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hold member consumption concurrent with changes in the age composition of
household numbers due to the birth of children, their growth and their leaving
the household. The period effect has decreased continuously and significantly
(See Figures 1-1-1~1-1-3).

Given these results, both the cohort effect and the period effect (if this trend

continues) are expected to move to reduce future per-capita consumption.

0.8
0.6
0.4
0.2
0.0
-0.2
-0.4

35~39

40~44
45~49
50~54

e e e e T e e

Birth year of household head Age of household head

Figure 1-1-1. Cohort effect — 001 Rice Figure 1-1-2. Age effect — 001 Rice

0.0

0.1

-0.2

-0.3

-0.4

1987~89
1990~92
1993~95
1996~98
1999~01
2002~04
2005~07

Year

Figure 1-1-3. Period effect — 001 Rice

(2) Cooked food with rice, bread or noodles

The cohort effect for cohorts born after around 1935 increases as birth year’s
decrease, reaching its peak around 1955. After that it stabilizes (and coefficients
to this point are significant) and makes another upturn around birth year 1980.
The age effect is highest for 50 year olds. The period effect is on an upward
trend and is significant (See Figures 1-2-1~1-2-3).

In the future, it is highly likely that the cohort effect will contribute to an

increase in consumption, and the same applies to the period effect if this trend
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continues.
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5. Results of the future outlook

(1) Outlook for 30 food items

Figures 2-1~2-3 show the past change rate (1990 - 2005 (converted to a
20-year change rate)) and the future change rate (2005 - 2025) for overall real
consumption of all of the 30 food items. Data is shown for two-or-more-person
households, one-person households, and all households (two-or-more-person

households + one-person households).

1) Two-or-more-person households

Due to the decrease in households and household members per household,
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total food expenditures will fall 11.8%. Looking at each item, expenditures for
almost all items will fall with expenditures for six on this rise and expenditures
for 24 decreasing. Amidst this trend, expenditures for cooked food with rice,
bread or noodles will post a major increase. Expenditures for beverages will al-
so increase. Among items on which expenditures will fall, the decline for rice,
fish and shellfish, raw meat, fresh vegetables, fresh fruits and other fresh foods
will be steep, while the rate of decline for bread, seasonings, oils and fats, proc-
essed meat, soybean products, processed fruits and other processed items and
for meals outside the home will be small. While it is not shown here, when
one examines per-capita expenditures, expenditures for eating out, other proc-
essed foods, bread, seasoning and oils and fats are expected to increase. A shift
from fresh items to processed items and from meals inside the home to eating

out and home meal-replacement is forecast (Figure 2-1).

40
Cooked food with rice,
30 L bread or noodles
20 L ®Tea

o)
=
; 10 Cakes & candies [ Ot ’cereals @ Coffee & cocoa
oD * @ Other beverages
% 0 D¥ied vegetables & Eat‘ing out‘ r3 ‘.uthél cookedfoo't - .‘
i:) 10 seaweeds Fosd @ Bread O‘leagcofmtngs Dairy products

- L ils & fats
Q Processed meat @ Soybean products S &t
N -20 Raw meat Noodles ’Qi @ Processed fruits
TOLher processed fish @ @ Eggs Alcoholic beverages
g -30 \ Fresh fruits |
S scholllunch  o§ ® Ray fish & bhellfish | ToSh vegetables
N s —paste produ * . .

-40 Fresh milk

Rice ®
-50 Salted & dried fish > Other prjocessed
vegetables & seaweeds

-60
-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100

1990—2005 Change rate

Figure 2—1. Expenditure change (%)
(Two—or—more—person households)
Note: 1990—2005 Change rates have been converted into 20—year change rates.
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2) One-person households

Due to the increase in households, total food expenditures will grow 33.7%.
Looking at each item, expenditures for almost all items will increase with ex-
penditures for 24 on this rise and expenditures for five falling. Among items
on which expenditures will rise, the rate of increase for processed fruits, other
cooked foods, oils and fats, tea, soybean products, seasonings, cooked food with
rice, bread or noodles, dairy products and other processed items will be high,
the rate of increase for rice, fresh vegetables, fish and shellfish and other fresh
items will be low. Despite this situation, expenditures for eating out will
diminish. A shift from fresh items to processed items is predicted for one-per-
son households as well, but unlike two-or-more-person households, a shift from

eating out to home meal replacement is also anticipated (Figure 2-2).

3) All households(Two-or-more-person households+one-person households)

Total food expenditures will remain almost the same, falling 1.9%. Looking
at each item, expenditures 14 items will increase while expenditures for 16
items will fall—an almost even split. Major increases are forecast for cooked
food with rice, bread or noodles, other cooked foods and beverages. The past
and future directions of change are the same for almost every item except eat-
ing out which will shift from an increase to a decline. This is because they are
predicted to fall in one-person household despite the rise in its number. Due to
falling household numbers and number of members per household, expenditures
for many fresh food items will fall. Expenditures for many processed items are
forecast to rise because of the increase in one-person households. A shift from
fresh items to processed items and from at home cooking to purchasing cooked
food or home meal replacement is expected to progress. Our diet will be much

more dependent on food industry (Figure 2-3).
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Figure 2—3. Expenditure change (%)

(All households)

Note: 1990—2005 Change rates have been converted into 20—year change rates.

Figure 3 shows the ratio of each food item to total food expenditures. To

avoid complication, the 30 food types have been re-grouped into 12 categories.

The six items on the bottom of the legend (from Cereals up to Fruits) are those

for which ratios will continue to contract, while the next four items (from Oils,

fats and seasonings up to Beverages) are those for which ratios will increase.

The ratio for alcoholic beverages hardly changes, while that for meals outside

the home falls. Cooked food and meals outside the home comprised 34.1% of

food and drink expenses in 2005, and this will rise to 37.4% in 2025.

Meanwhile, the ratios for fresh items such as rice, fish and shellfish, fresh meat,

eggs, fresh vegetables and fresh fruits continue to fall drastically over the years:
32.1% in 1990, 31.0% in 1995, 29.1% in 2000, 26.8% in 2005, 23.5% in 2015

and 21.3% in 2025.
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(2) Outlook by household head age group and household type

Looking at changes in expenditure ratios as a part of overall food ex-
penditures by household head age group (Figure 4), the expenditure ratio for
households with household heads aged 60 or older will rise from 37.0% in 2005
to 47.5% in 2025, comprising nearly half of all expenditures.
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Looking at expenditure ratios as a part of overall food expenditures for

one-person households versus two-or-more-person households (Figure 5), ratios
for one-person households will rise from 21.7% in 205 to 29.6% in 2025, com-

prising nearly 30% of all expenditures.
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Figure 6shows the per-item consumption ratios for households with house-
hold heads aged 60 or older. Consumption ratios for almost all items rise in
households with household heads aged 60 or older. One can see higher ratios
for fruits (fresh fruits and processed fruits); seafood (raw fish and shellfish, salt-
ed and dried fish, fish-paste products and other processed fish); and dried vege-
tables and seaweeds and lower ratios for eating out beverages (tea, coffee and
cocoa and other beverages); cooked food with rice, bread or noodles; bread;
noodles and meat (raw and processed).
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Figure 6. Proportion of expenditure by households
with heads aged 60 or older (All household) (%)

Figure 7 shows the per-item consumption ratios for one-person households.
Excluding eating out, ratios in 2025 will increase over 2005 levels. Items with
high ratios in 2005 that will rise higher include tea, coffee and cocoa and
cooked food with rice, bread or noodles. Items with low ratios in 2005 that will
not rise significantly include meat (raw and processed), salted and dried fish

and eggs.
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6. Conclusion

In this paper, we examined the cohort effect, age effect and period effect as
factors that have an impact on per-capita consumption in household for the ex-
penditures on 30 food items in the Family Income and Expenditure Survey. In
addition to price and consumption expenditures, we analyzed these effects on
past data, and based on this, we provided an outlook for future consumption
given certain assumptions.

By offering a future outlook that assumes a measure of growth in con-
sumption expenditures, our findings have shown a shift from fresh items to
processed items, from at-home cooking to purchasing cooked food or home
meal replacement, so that the externalization of food, more specifically the de-
pendency of our diet on food industries, will progress.

Let us briefly touch on the relationship between these findings and consum-
ers’ recent return to cooking at home. This point was mentioned in the Annual

Report on Food, Agriculture and Rural Areas in Japan FY2008, but we did not
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examine it in this paper. If this is a reflection of the recent economic situation,
then trends would move toward another dependency on food industries con-
current with a long-term economic recovery. As mentioned earlier, the outlook
in this paper was developed based on a certain measure of GDP growth. We
should state that this is one reason why, in our findings, expenditures on proc-
essed items and cooked food —both which have high consumption expenditure
elasticities — will rise sharply, contributing to continuing externalization of food.

In closing, the estimates in this paper are for items purchased as part of
household budgets, so we did not give any consideration to demand for agricul-
tural raw materials. For example, we predict a steep decline in the consumption
of raw items purchased as part of household budgets, but the consumption of
agricultural raw materials will increase indirectly by way of processed items
purchased and the shift to home meal replacement. When viewed through the
lens of agricultural raw materials, direct consumption in household will fall, but
the potential exists for a large increase in demand for raw materials for proc-
essed goods. While the extent of this change is unclear, we must point out that,
in this paper, as consumption of fresh items by household declines, overall de-

mand for agricultural raw materials will not fall.
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1.2. Agricultural Products Supply and Demand Simulation Model and Its
Assumption

LI Ninghui
Institute of Agricultural Economics

Chinese Academy of Agricultural Sciences

Chinese food security is important not only for China’s economy develop-
ment and Chinese livelihood but also for the whole world’s food security,
which makes it necessary to simulate and project the variation of production,
consumption, and trade of agricultural products, project In order to analyze vari-
ous agricultural economic behaviors, relations, phenomena, effects on whole na-
tional economy, and future development trends, it is necessary to find factors
affecting economy simultaneously and to build some dynamic economic model
system for which some new theories and methods are appealed. It is this con-

sideration that elicit CAPSiM (CCAP’s Agricultural Policy Simulation Model)..

Theoretical structure of CAPSIM

CAPSiM is driven either by endogenous or by exogenous determinants of
supply and demand. Supply equations, which are decomposed by area and yield
for crops and output for meat and other products, allow producer own price and
cross market responses, as well as the effects of shifts in technology stock on
agriculture, irrigation stock, ratio of erosion area to total land area, ratio of sal-
inity area to cultivate area, yield change due to exogenous shock of climate, and
yield change due to other exogenous shock.

Demand equations, which are decomposed by urban and rural, allow con-

sumer own-price and cross market responses, as well as the effects of shifts in
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income, population level, market development and other shocks.

The general framework is presented in the following figure.
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Figure lll.1 CAPSiM Framework

The theoretical models of CAPSiM are given below.

Let: X = dX/X (percentage change in X) in the following equations.

1. Domestic Production

1.1. Crop Production

Crop production is the product of harvested area and yield. Crop harvested
area is a Cobb-Douglas function of the crop’s own price and other crops’ pri-
ces, and responds to the exogenous shocks from climate, policy and the other
sources. Yield is a Cobb-Douglas function of the crop’s own price, agriculture
technology stock and irrigation stock, and responds to the exogenous shocks
from climate and other sources. All parameters used in these models are econo-
metrically estimated.!

Area:
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log A = a™ +2ijij(10g stt)

Yield:

log Yit = a’io +Zijij(10g psjt) + cilog R; + kilog I; + gilog (Erosion;) + hijlog

(Salinityy)

Production:

Qsit = Ai * Yit

Variation Relationship:

Qi =AY+ ZMiny + 2%+ 2%+ 275 + 270,

Where:

A: Crop harvested area.

Z*': percentage change in area due to exogenous shock of climate.

Z™: percentage change in area due to exogenous shock of policy.

™ percentage change in area due to other exogenous shock.

pS: prices of output and input for producer.

Y: crop yield per hectare.

R: agriculture technology stock.

I: irrigation stock.

Erosion: ratio of erosion area to total land area.

Salinity: ratio of salinity area to cultivate area.

Z"': percentage change in yield due to exogenous shock of climate.

Z"*: percentage change in yield due to other exogenous shock.

i: index crop, including: rice, wheat, maize, sweet potato, potato, other coarse
grains, soybean, cotton, oil crop, sugar crop, vegetable, and other crops.

j: index crop output and input, including: rice, wheat, maize, sweet-potato, potato,

other coarse grains, soybean, cotton, oil crop, sugar crop, vegetable, and

1 The parameters of these two models (1998) are given in Appendix 2 Table 1 and
Table 2.
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other crops, fertilizer, labor, and land.
Constraints:
e When i>j, b%; = b"i*Aj/A; because (dA/dp;°)/(dA;/dp°)=p:*/p;". It means that the
area's marginal rate of substitution between any two crops must be equal to their

price ratio.
bA
° ZJ: I

age change in all prices leads to no change in the crop area response.
® When i j, inj = 0, it means that crop yield responds to the change in its own

= 0 because of homogenous of degree zero. It means that an equal percent-

price only.

Note:

e In this crop production model, if CAPSIM runs in endogenous mode and if Ay is
fixed exogenously, at least one of the three shocks, Z*i¢1), Z*% and Z*%, must be
endogenized. Similarly, if Yi is fixed exogenously, at least one of the two shocks,
Z™ and 2", must be endogenized.

e When i>j, bAi,- varies yearly due to the first constraint.

1.2. Livestock Production

Livestock production is a Cobb-Douglas function of prices of output and in-
put for producer and responds to the exogenous shocks from disease and the
other sources.?

Production:

log qi = a% +Xb%(log %)

Variation Relationship:

qit:qit |withoutishocks + quit + Zqzit
Where:

2 Parameters of this model (1998) are given in Appendix 2 Table 3.
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q: total livestock production.

Z%": livestock production change due to exogenous shock of disease.

Z"*: livestock production change due to other exogenous shocks.

pS: prices of output and input for producer.

i: index meat production, including: pork, beef, mutton, poultry, egg, milk,

fish.

j: index meat and input, including: pork, beef, mutton, poultry, egg, milk,

fish, maize and labor.

Constraints:

e When i#j, b% = 0, it means that livestock production responds to the

change in its own price only

Production by Mode:

In China, livestock is produced in three production modes: backyard, speci-
alized household, and commercial intensive production. In order to analyze the
technological coefficients of input and output in livestock production, the total
livestock production is decomposed into three parts according to these three
modes. The share of output in each production mode is subject to be changed

from year to year.3

Qike = Oke ™ qit
Oike = Oikey + Yik
2ibike = 1
Where:

0: share of each production mode.
vik: annual change in 6.
k: index production mode, including: backyard, specialized household, and

commercial intensive production.

3 Coefficients are given in Appendix 2 Table 4.
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2. Domestic Demand

On the demand side, the changes in urban economy have made urban con-
sumers almost entirely depend on markets for their consumption need. In this
sector, prices and income changes will likely be the fundamental forces driving
change in consumption patterns.

Rural residents live in a very different environment from their urban counter-
parts and exhibit a different kind of demand behavior. Taking this fact into ac-
count, the demand models for urban and rural areas are given separately, which
differ in the inclusion of the food market development index.

Among the domestic demand models, grain consumption is divided into two
parts: grain that is directly consumed for food and grain that is fed to animals
and consumed indirectly which is inputted from underlying demand equations
for pork, beef, mutton, poultry, fish, eggs and milk.

Similar to supply side, this part of the analysis uses econometrically esti-
mated parameters. Demand parameters are estimated using an Almost Ideal
Demand System framework and based on household survey data. Elasticities of

expenditure are estimated to vary according to the level of income.

2.1. Food Demand

Food demand is a Cobb-Douglas function of consumer prices, per capita in-
come and food market development index in rural area. At first, per capita de-
mands in rural and urban areas are calculated separately, then, national per cap-
ita demand is calculated by using rural and urban population as weights.4

log d% = a"% +ZjbRij(10g ijt) + eRilog YR+ milog (MKT)

4 Parameters of this model are given in Appendix 2 Table 5 (Urban) and Table 6
(Rural).
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log d% = a"% +Zijij(10g ijt) + eUilog YY

& = RdR, + Ugv

Dit = dit * Pop:

Where:

d~, da": per capita demand in rural, urban.

d: national per capita demand.

D: national total demand.

p”: consumer price.

Y®, Y%: per capita income in rural, urban.

MKT: food market development index.

b, b price elasticity matrix of demand in rural, urban.

e*, e”: income elasticity vector of demand in rural, urban.

m: market development elasticity of demand in rural.

0%, 6": rural share, urban share in the total population.

Pop: total population

1: index non-livestock food, including: rice, wheat, maize, sweet potato, po-
tato, other coarse grain, soybean, sugar, oil, fruit, vegetable, and
other food, pork, beef, mutton, poultry, egg, milk, and fish.

Constraints:

* When 1>, bRij = Expenditure Share; * (iji / Expenditure Share; + Real

income; - Market development;).

_2b

¢ Cournot; =4 ] *Expenditure Share; + Expenditure Share;. Walras' law.
(The properties of Cornot and Engel aggregation). It means that total ex-
penditure cannot change in response to a change in prices.

® The constraints on bUij are the same as those on bRij except there is no
Market Development in the first constraint.

Note:
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e When i>j, bRi,- and bUij vary yearly due to the first constraint.

2.2. Total Feed Demand

In this model, feed demand in different grain is obtained by tracing the
quantity of grain consumed by different livestock produced in different
production modes. Once the demand for meat and other animal products is
known, the implied feed demand is calculated by applying a set of feed
conversion ratios. Then total feed demand is calculated by using the grain’s
share as weight. The feed/meat ratio, efficient gain in feeding livestock and
grain i’s share in total feed grain are estimated from other surveys out of
CAPSIM. The feeding efficiency of hogs is expected to increase slightly over
time. Meat products are assumed to be produced in China and to be sufficient
to satisfy demand. The alternative assumption of net import of meat is also
made to investigate the effects of meat imports on the demand for total grain.>

D% = Sl + 3B

Oie = Bikeny + vik

preedS, sy preedd,

DFeedS.  _s. g yFesdG.

fi = (1 + 1)'fieny

Where:

D"*““: Total Feed Demand.

0: share of each production mode.

vik: annual change in .

B: Feed/meat ratio.

0: Efficient gain in feeding livestock.

56, ¥, Band are given in Appendix 2 Table 4, f and rf are given in Appendix 2
Table 7.
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f: grain 1’s share of total feed grain.

ri: annual growth rate of f.

i index individual grain and other feed, including: rice, wheat, maize, sweet
potato, other coarse grain, and soybean.

J: index meat product, including: pork, beef, mutton, poultry, egg, milk, and
fish.

k: index production mode, including: backyard, specialized household, and

commercial intensive (company) production.

2.3. Other Grain Demand

Other grain demand includes grain used as seed, grain used in industry and
grain wasted due to post-harvest loss. Quantity of grain used as seed depends
on the crop-harvested area. Quantity of grain used in industry this year is calcu-
lated based on that used last year. Quantity of grain wasted is calculated as
share of crop production.6

DSeedit — (1 _"_ Bst)tdseedi(t_l)Ait

])Wasteit — (1 + BWi)t dwaStei(t—l)QSit

Where:

A: Crop harvested area.

D% Seed grain use.

D™ Industrial grain use.

D"**: Grain post-harvest loss.

Seed. Seed grain use (kg) per hectare.

d
d"™*: Waste (loss) as share of production.
BS: annual growth of seed use per ha.

6 Coefficients of this model are given in Appendix 2 Table 8.
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BI: annual growth of industrial grain use.
BW: annual growth of post-harvest loss.
i: index individual grain, including: rice, wheat, maize, sweet potato, potato,

other coarse grain, soybean.

2.4. Total Grain Demand

Total grain demand is the summation of total food demand, total feed de-
mand, seed use, industry use and total wasted which exhaust total grain
consumption.

DO, — DFovds, 4 preeds | pseed | pyind - pyWase

Where:

D°: Total Grain Demand.

D% Total Food Grain Demand.

i: index individual grain, including: rice, wheat, maize, sweet potato, potato,

other coarse grain, soybean.

3. Grain Stock

Grain stock this year is inferred by referencing the increase in gain demand
and grain stock last year as well as the effect of change in price on grain stock.

B = B¢ (1 + D% / D%qcn) “¥B™ w1y + Lp°i

Where:

BY: Grain stock.

p”: consumer price.

L: marginal change in grain stock due to grain price change.”

7 L: rice -0.19, wheat -0.2, maize - 0.3, sweet potato - 0.3, potato - 0.3, other
grains - 0.2, soybean - 0.35.
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¥= 0 if long-term grain stock is constant over time. That is, B% - B
= LpDit, implying the change in stock is a linear function of consum-
er price. It is this formula that is used in this study since we are do-
ing long-term simulation and projection.

Y= 1 if the proportion of grain stock to consumption is constant over time.
That is, B% / D% - B**%w1, / D% = Lp", implying the change
in the ratio of stock to consumption is a linear function of consumer
price. This formula is used in short-term (usually less than 5 years)
simulation and projection.

In terms of this formula, the stock change will be directly affected by do-
mestic consumer price, and indirectly affected by world market price through
trade because domestic consumer price will be affected by world market price
via trade model. Because the value of L is negative, if the consumer price
keeps decrease, the stock will keep increase (in the case of = 1, if the stock
grows faster than consumption). In this case, according to the government stock
policy, we give a maximum stock for each commodity (30% of each product
production). If the stock grows so that the stock level is greater than the max-
imum, the export will be forced to increase exogenously while the stock lev-
elwill be maintained unchanged. In the opposite case, the minimum stock level
is set at 5% of production. In this case, if the stock decreases due to the in-
crease in consumer price so that the stock level is less than the minimum, the
import will be forced to increase while the stock level will be maintain

unchanged.

Trade Behavior
After estimating the changes in production of and demand for agriculture
products by using the models given above, we can get the percentage changes

in import and export by decomposition equation derived from constant elasticity
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of substitution (CES) mechanism, in response to the percentage changes in their
prices domestically and abroad.

Consider the two components case, where the elasticity of substitution is de-
fined as the percentage changes in the ratio of the two cost-minimizing compo-

nent demands, given a 1 percent change in the inverse of their price ration:

(@ 7,)/(P, 7 Py). (V.1)

For larger values of , the rate of change in the quantity ratio exceeds the
rate of change in the price ratio and the cost share of the component that be-
comes more expensive actually falls. Expressing equation (V.1) in percentage
change form, we obtain:

(G, —4,)=0a(p, - P (V.2)

CES functional form gives the following relationship between the changes

in quantities demanded of components and the composite good:
4=6,q, +(1-6,)q,, (V.3)
where ;is the cost share of component 1 and (1-;) is the cost share of compo-

nent 2. Solving for G, gives:

4, =(§-6,0,)/(1-6,), (V.4)
which may be substituted into (V.2) to yield:
4, =(1-0)o(p, - p)+G (V.5)

Note that this conditional demand equation is homogeneous of degree zero
in price, and the compensated cross-price elasticity of demand is equal to (1-1).
CES functional form also gives the following relationship between the

changes in prices of components and the composite good:

p=0,p +(1-6)p,. (V.6)

First we solve for P as a function of P\ and P, then substitute this to (V.5)
to obtain:
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4, =ca(p-p)+§ (V.7)
Note that the form of equation (V.7) is unchanged when the number of compo-
nents increases beyond two. This equation decomposes the change in the de-
rived demand, §, into two parts. The first is the substitution effect. It is the
product of the constant elasticity of substitution and the percentage changes in
the ration of the composite price to the price of component 1. The second is
the expansion effect. Owing to constant return to scale, this is simply an

equi-proportionate relationship between composite and component.

4, Trade

In this trade model, FOB and CIF prices are first exchanged into domestic
currency. After that, they are transformed into domestic market prices at the na-
tional level by deducting producer subsidy expenditure. Then, the percentage
changes in the quantities imported and exported are given in the form of equa-
tion (V.7), in which the percentage changes in composite quantity and price are
the percentage change in total quantity demanded and weighed averages per-
centage changes in producer price, consumer price, import price and export
price by using their cost share in the last year as weights, respectively. The

elasticity of substitution ¢ = 2.2 (FAO).8

7 import __ A A import A
X =o(Py =Py ) +74

7 export __ A A export Ja
Xit ==0(Py = Pic” )~ Ty

netimport  __ import export
X it = X0 = X

pimportit _ pibit(l + PSEimportit)

8 CIF price and FOB price are subject to changes in the prices of traded commodities
in world market which are estimated based on projection of world market prices
made by World Bank. Exchange rate is given in Appendix 1 Table 1.
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PPt — b ] 4 PSES,)
p® = XRp™,

P = XRp™;

Where:
X" Import.
X Export.
X"t Net import.
XR: Exchange rate.

rural .
P : Rural consumer price.

p“": CIF price.

p*": FOB price

PSE: Producer subsidy expenditure.

1: index individual grain, including: rice, wheat, maize, sweet potato, pota-
to,other coarse grain, soybean, sugar, pork, beef, mutton, poultry,

egg, and fish.

5. Market Clearing

Total supply equals total demand.

timport G 6
Xne 1mp0rit + S W = D it +Bit —Bi(t-l)

6. The formation of the equilibrium among endogenous determinants in CAPSiM model

system

CAPSIM is driven by endogenous determinants of supply and demand.
Supply equations, which are decomposed by area and yield, grain and meat,

allow producer own price and cross market responses as well as the effects of
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shifts in technology stock of agriculture, irrigation stock, ratio of erosion area
to total land area, ratio of salinity area to cultivate area, yield change due to
exogenous shock of climate, and yield change due to other exogenous shock.

Demand equations, which are decomposed by urban and rural areas, grain
and meat, allow consumer own price and cross market responses as well as the
effects of shifts in income, population level, market development and other
shocks.

The total change in supply of different commodities between periods is de-
rived by first order derivative of equation 1.1 (for grain) or equation 1.2 (for
meat). It can be stated in terms of its components, as follows:

) . AP. AR Al AZ Erosion AZ Salinity
(1) ASu =i AP + Z UE : + 5Ci et a(i —+ 5gi Etrosion i Stalinity
Sict-n Pien = Pj(t—l) R Iy Z: Z7

where:
Sit = market supply curve for i commodity;
Nsi = own price elasticity of supply of i" commodity;
ns= cross price elasticity of supply of i" commodity;

0= 1 for grain and 0 for meat;

In a similar fashion, total change in demand for different commodity be-
tween periods is derived by first order derivative of equation 2.1 or equation
22

) . AP. MKT
(2) ADn :gdi APlt +Z§dj jt +e AYt +a’n AZ'\;KT
Di(t—l) Pi(t—l) j#i Pj(t—l) ! YH ! Zl—l
where:

Dy = domestic demand curve for i® commodity;

{asi= own price elasticity of demand for i" commodity;

{a= cross price elasticity of demand for i" commodity;

0= 1 for rural, 0 for urban.

Figure V.6 below graphically illustrates price determination in period t+1.
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Finding the equilibrium values, P, and Ql* requires knowing S; and D, first.
Recall from (1) and (2) above that for the i commodity, when P; = 0, the fol-
lowing is evident:

Z Erosion AZtSaIinity

A, — + oh, —
1 Z[EEOS|on 1 Z[Sjllmty

S AR Al
ﬁ_ z 7 Lok, —+
Qt 1 j# P j=n Rl—l Il*l

AD AY AZ MKT
(4) 20 o =&, +e —L+om L
Qt—l j#i APJ([ 1) ! Yt—l ! Zt—l

With such relationships, Figure V.6 shows S; and D; can be deduced as follows:

AR Al AZ Erosion AZ Salinity
(S)S _Qo 1+Z775] *l &i Ril_i_&(i I*l +§gi ZElrosion + i Zslalinity ]
j#i 0 0 0 0
. AP AY. AZMT
(6)D, =Q,[1+ Y&, P—*“+e, v L+ om; z“l”KT ]
j# jo 0 0
Figure V.6
Price 4
St
S|+]
P*,
P*,
sﬁf
* Quantity
Q% S,Q'\D,

Note that (5) and (6) simply add Q, and the changes in demand or supply at-
tributed to shiftors, i.e. variables other than own price which is held constant at

P, . Once S; and D, are known, the equilibrium values are solved using the fol-
lowing equations:
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P.(Di-S1) ‘o
(7)Ap,=————* suclthat p,=p,+AP.
" (Suh-Digy) ' '
. AP AP
®)Q,=Di[1+¢, Pf]=sl[1+r75F1]

From hereon, the cycle of calculations repeats in a recursive, dynamic fashion

for the entire simulation period.
Demand Elasticity

Almost Idea Demand System (AIDS) (Deaton and Muellbauer, 1980) is
used as theoretical framework of demand research in CAPSiM. The general
form of AIDS can be expressed as follows:

wi = A;j + Bilog(X/P) + Zirjlog(pj) (1)

Where, i, j = 1, ..., n; w; is the cost share of commodity i1 in total ex-
penditure, X. p; is commodity j’s price, P is price index, defined as:

log(P) = ap + ZkAlog(p) + 1/2Xkrlog(pi)log(p;) 2)

a0, A, Bi and 1;j are parameters to be estimated. Because the mode of food
consumption is subject to the influence of non-income and non-price variables,
i.e., structure factors, the change (Z) in the structure factors should be taken in-
to account in AIDS. Hereon, we assume that the parameters A; and B; in equa-

tion (1) and (2) are linearly related to z, j = 1, ..., n:

Ai = ai + 2isZs (3)
B; = bi + 2sbisZs (4)
Where Z = (zi, ..., Zm); @i, ais, bi and bis are parameters to be estimated.

According to properties of demand theory, we have the following con-
straints conditions for equation (1) (4):

adding up:

2 = 1 (5a)
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2iais = 2ibis =0, s =1, ..., m (5b)
Zibi =0 (5¢)
it = 0 (5d)
Homogeneity:

Zitj = 0 (6)
Symmetry:

Tij = Ljip 1 # ] (7)

The stochastic structure forms of equation (1)(4) can be obtained by adding
subscript h representing household’s characteristics, and adding an error term &,
in equation (1).

The demand system above is of nonlinear form. Suppose that the dis-
tribution of &, is multivariate normal. The parameters in above nonlinear equa-
tion system can be estimated by ML estimation of sufficient statistics. In this
estimation, homogeneity and symmetry are imposed.

There are 8 components in Z: 3 dummy variables (town, city and occupa-
tion) and 5 demographic variables (family size, age groups, etc.). Because the
dependent variable is budget (cost) share, covariance matrix is singular and one
of these equations must be cancelled.

Consumer’s income elasticity (eiy), uncompensated price elasticity (ej) and
compensated price elasticity (cej) can be expressed as:

ey = 1 + (bi + Zbiszs)/wi )

ej = -ij + rywi — (bi + Zbiszs)[ ai + Zsaizs +2rglog(p)l/ wi  (9)

cej = €j T Wity (10)

5ij 1s Kronecker delta.

In equation (8)~(10), the expenditure of demand and price elasticity vary
when urbanization level, occupation, family structure, and other factors change.

Mathematically, the effect of z can be expressed as:

Keeping other variables unchanged, to derivate equation (1) with respect to



216

the m" z to get:
- {bimXjajslog(p;)
thim[logx — a0 - 2j(aj + Zumajszs)log(p;)
-2iZijrilog(pi)log(p;)1dzm}
The changes in income and price are embodied in equation (11). Dividing
(10) with wi, we get the percentage change in consumption of the i commodity

(qi) at different z, level, i.e.:

dwi/w; = dqi/qi (12)
= {aimdzm — (bi + Zsmbiszs)[ 2jaslog(p;)]dzm
- {bimjajslog(p;)

thim[logx — a0 - Xj(a; + Zsmajszs)log(p;)
-2i2rilog(pi)log(p;)]dzm} }/wi

The price ealticities for urban and rural households used in CAPSiM are
Marshall uncompensated since we are more interested in substitute effects
among commodities when comparative prices change. The following two tables

give these elasticities estimated from household data in 2005.
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1.3. An Analysis on the Effect of the Distribution Control System for Tangerine

Seong Bo KO
Professor of Applied Industrial

Economics at Juju National University

I. Introduction

Citrus Unshiu (the satsuma, satsuma tangerine, mikan, Jeju satsuma) pro-
ducers, producer cooperatives and distributors (on the Jeju Island) voluntarily
agreed to adopt the “mandate for controlled satsuma distribution” based on the
"act on agricultural product distribution and price stabilization” in October 2003
for field-grown satsumas in response to a drastic drop in the fruit’s prices for
four consecutive years from 1999 to 2002.

The mandate was spreaded nationwide since 2004 with government regis-
tered wholesalers/wholesale markets continuing to adopt the mandate to those
satsumas produced until 2006. The results were field-grown satsuma price stabi-
lization for four years between 19999 and 2002 and increased crude income for
three consecutive years from 2004 to 2006 to over KRW 600 billion. And it
seemed as if the “formula (the mandate = significant increase in crude income
from satsuma = regional economic promotion)” could be set up.

Although the mandate was adopted with the same contents as that of 2006
to those field-grown satsumas produced in 2007 and 2009, the years of over-
production, the price of 10kg of the satsuma dropped an average of 20% (for
those produced in 2009) and 40% (for those produced in 2007) compared to the
average price between 2003 and 2006. Consequently, the above formula (the
mandate = price hike) was shown to be not effective, which demonstrated that

the mandate was no longer the “panacea” for price increase. Therefore, this for-
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mula valid from 2003 to 2006 needed to be analyzed quantitatively in detail in
comparison to the years 2007 and 2009 when satsuma prices plummeted.
The purpose of this study was (1) to analyze the background/causes behind
the introduction of the mandate for the first time in 2003 and (2) to quantita-
tively analyze the effect of mandate adoption on satsuma prices and farm

incomes.

II. Significance and background on the introduction of the mandate for controlled

satsuma distribution

1. Significance and effect of the mandate

The mandate for controlled satsuma distribution was a voluntary self-help
distribution tool/program by producer cooperatives to legally control producers
and middle distributors with the approval by the Minister for Food, Agriculture,
Forestry and Fisheries in order to improve farm incomes and distribution effi-
ciency by controlling the amount or quality of products distributed in markets.

Generally, the following are the benefits and drawbacks consequent to the
adoption of distribution mandates but it is not easy to quantify the actual effect
of this mandate program and whether it was carried out effectively.

The benefits of the distribution mandate include (D market and price stabili-
zation by reducing market uncertainties by supporting markets, (2 farm income
and satsuma price increases in a stable basis, (3 an orderly distribution of agri-
cultural products, @ transfer of market power from distributors to producers, 5
increased information in markets and increased market efficiency, © quality
improvement by stimulating farmers to produce quality agricultural products
and guarantee quality products to consumers, and @) increased demand from
R&D on markets, product development and marketing.

The drawbacks include (D increased consumer prices, 2 decreased choice
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for consumers, (3 the issue of free riders, @ significant administrative, super-
visory and monitoring costs, & difficulty in resolving differences in interest
among farms and regions, and (6) stagnation in improving quality and product
variety by taking the program for granted. Especially, the issue of free riders
props up because it is difficult to completely control the distribution amount so
that it is not an exaggeration to say that the success of this mandate program
heavily depends on minimizing free riders because they can reduce the effect

of mandate or completely remove the effect in the worst case.

2. Background for the introduction of the mandate for controlled
satsuma distribution (for satsumas produced in 2003) for the
first time

A. Causes of satsuma price plummeting and decline in the Jeju economy

The Jeju economy suffered as prices of field-grown satsuma produced for
four consecutive years from 1999 to 2002 plummeted as never seen before.

Firs, this continued decline decreased the crude income from satsuma by
40% from KRW 515.8 billion in 1998 to KRW 316.4 billion in 2002. Second,
the average farm income also decreased from KRW 39 million in 1996 to KRW
22~24 million since 1999 to 2001 but increased slightly because of vegetable
price increases to KRW 293 million in 2002. Third, the average debt per each
farm on the Jeju Island, which remained the national average at less than KRW
13 million until 1997, started to increase drastically since the financial crisis of
Korea to KRW 30.84 million in 2001 and to KRW 32.53 million in 2002,
which was a 36% increase compared to the national average of KRW 24
million. Fourth, this sharp decline in satsuma prices drastically decreased the
GRDP ratio of the primary industry of the Jeju Island from 25.3% to 16.7%
during the same period, and the per capita GRDP to KRW 8.85 million, which



224

was only 78.4% of the national average at KRW 11.28 million. The problem
is compounded from the fact that the ratio of workers in the primary industry
on the Island was high at around 25%.

Then, what was the cause of plummeted satsuma prices? Although satsuma
farmers point out the culprit to be over supply due to imported oranges and sat-
suma over production, exports indicated poor quality of satsuma and over sup-
ply of fruits other than this tangerine. On the other hand, along with these caus-
es, wholesalers in Garak whole sale market (the largest fruit and produce
wholesale market in Korea) pointed out a decline in satsuma flavor, con-
sumption decline, production of fruits alternative to the satsuma such as straw-
berries, and poor quality satsuma due to such factors as rottenness, as some of
the causes of satsuma price decline. In other words, there was a gap between
producers and consumers for the causes of price decline with the former point-
ing out the amount of production as the basic problem of the satsuma industry,
whereas the latter, the quality. Consumers thought the basic problem lied in
quality and the amount of production thought to be important for producers was
not such a serious problem to the point of being behind distribution.

In other words, the satsuma suffered two-tier problems in which it had less
quality competitiveness compared to other fruits (domestic and imported or-
anges) and decreasing cost competitiveness in which decreasing prices of other
fruits brought about price decreases in other fruits as well as the satsuma. The
sugar-acid ratio used for the quality of field-grown satsuma decreased sig-
nificantly since 1999 to less than 9.0 compared to 1998 (the year when the
crude income from the satsuma was over KRW 500 billion) at 9.8 and 1996
at 10.0.
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<Table lI-1> Comparison of the quality and crude income per year from
field—grown Onju mikan grown on the Jeju Island

Sweetness . . Production Crude income (in
Year (. Bx) Sourness (%) | Sugar-acid ratio amount (ton) KRW 100
million)
94 10.8 1.2 9.0 548,945 5,521
’95 9.9 1.4 7.1 614,770 4,334
96 11.1 1.1 10.0 479,980 6,079
97 11.2 1.2 9.3 693,200 4,009
’98 9.8 1.0 9.8 543,980 5,158
’99 8.9 1.0 8.9 638,740 3,257
2000 9.8 1.1 8.9 563,341 3,708
2001 10.3 1.16 8.9 646,023 3,617
2002 9.6 1.36 7.1 788,679 3,164
33t 10.15 1.16 8.8 613,073 4,316

Source : Report from the satsuma testing field

<Table 1I-2> Plunge in satsuma prices and decline in Jeju regional economy
Unit : in KRW 10,000, %

Regional gross domestic product (GRDP)
related

Year Farm income | Farm debt | Ratio of the Comparison to

primary Per GRDP | national average

industry (=100)
1993 2,113 694 272 521.2 85.0
1994 2,217 809 27.3 626.4 90.1
1995 2,722 855 31.0 720.4 90.8
1996 2,990 1,163 248 766.5 87.6
1997 2,238 1,298 24.1 845.3 90.0
1998 2,596 1,869 253 780.6 85.3
1999 2,224 2,572 257 860.0 85.7
2000 2,473 2,934 224 881.2 824
2001 2,476 3,084 16.7 885.5 78.4
2002 2,930 3,253 - - -

Sources : “Report on farm economy statistics” from MIFAFF and “Report on GRDP” by
Statistics Korea for each year.
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B. Limitations and problems of ordinance related with the production
and distribution of Jeju Island satsuma

Until now programs related with Jeju satsuma were adopted upon the
“ordinance related with the production and distribution of Jeju Island satsuma”,
which was based on the “special law to transform Jeju Island into an interna-
tional free economic zone” (article 50 on stable supply and demand on agricul-
tural, forestry and fishery products). However, the ordinance is carried out not
in tune with the “act on distribution and price stabilization of agricultural, for-
estry and fishery products” of the central government (MIFAFF), central to sta-
ble supply and demand of these products. In other words, the act allows the en-
forcement and policy support for all satsuma-related organizations including
sellers and satsuma farms. On the other hand, at the legal interpretation level,
the ordinance can be used to punish those who illegally distribute non-standard
Jeju satsuma in Garak wholesale market; however, it is a regional law effective

in limited terms because it is based on the regional special law of Jeju Island.

<Table II1-3> Comparison of benefits and drawbacks of satsuma policy im-
plementation based on the ordinance and the act

Local government-oriented satsuma policies| Satsuma policies at national level based on
Category .
based on the ordinance the act

Applicable period Temporary (2011) No limitation
Applicable region Jeju province Nationwide
Policy consistency Lack of consistency, high potential Lack of consistency, low potential

Enforcement
commitment and Relatively low Relatively low

effectiveness
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Local government-oriented satsuma policies| Satsuma policies at national level based on
Category .
based on the ordinance the act
Usability in Not easy due to disagreement between Easy due to agreement between policy
mobilizing policy | policy enforcement platform and support enforcement platform and support funds
support funds funds (agriculture stabilization funds) (agriculture stabilization funds)
fi High iff h
Sa e'ty aEn.d Low (amendable) igh(can differ each year based on mandate
practicability order)
L Bottom up
Policy direction Top down (Self-funding, mandate, etc)
P . R . .
erception by Jeju| Recognized as an autonom'ous ordinance Recognized as enforceable legal policies
people not having to be abided by

It is true that the ordinance was amended due to many reasons such as
changes in local government heads as Korea transformed from a centrally ori-
ented government to one that granted more power to local governments. And
this change was believed to be an important factor in the ordinance being oper-
ated at a short-term basis rather than medium to long-term basis and lack of
consistency in policies based on the ordinance. And of course, there are free
riding farmers and merchants who tried to use the loopholes innate to the ordi-
nance such as the currently loose legal system and lack of strong committment
to enforce the law related with coming elections to choose local government
representatives.

This reality was reported through an article in Jemin Daily Newspaper on
January 3, 2003, titled “local governments abiding by law suffer”. The article
reported on unintended victims who suffered as a result of local governments
not taking legal actions against those who violated the ordinance for the fear
of added civil complaints due to other uncooperative local government, even in
the face of illegal satsuma distribution. And the article also pointed out the is-

sue of public opposition by illegal distributors who had been fined based on the
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ordinance.

The Jeju satsuma producers cooperative discovered a total of 967 cases of
illegal distribution between 1997 to 2002 but fine was levied in only 19.4% of
the cases at 188 cases, whereas the remaining 776 cases (80.29%) received a

warning or citation.

<Table II-4> Crackdowns and levying of fines on non-standard satsumas

Number of . . Warning or
Year crackdowns Levying of fines citation issued Others
967 188 776 3
1997-2002 (100%) (19.4%) (80.2%) (0.3%)

Source : Internal data from Satsuma Department of Jeju Provincial Office

3. Contents of the mandate for controlled satsuma distribution and
crackdowns on satsumas produced in 2009

A. Contents of the mandate for controlled satsuma distribution for sat-
sumas produced in 2009

The Ministry for Food, Agriculture, Forestry and Fisheries (MIFAFF) an-
nounced the mandate for controlled distribution, barring the shipment of
non-standard field-grown Jeju satsuma produced in 2009 from October 29, 2009
to March 31, 2010.

The amount of satsuma production in 2009 exceeded the optimal amount
(580,000 tons) by 12% at some 650,000 tons, causing concern for unstable sup-
ply and demand. Thus, the Ministry planned to overcome unstable supply and
demand and provide quality fruits to consumers by barring the release of
non-standard satsumas into markets through the mandate.

This mandate would bar the release of those unmarketable satsumas into do-
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mestic markets such as those with small/large diameters or underweight/over-
weight (less than S1mm or bigger than 71lmm in diameter or less than 135.14g
or more than 135.14kg in weight), artificially colored ones, or those with minor
defects from October 29, 2009 to March 21, 2010.

Those producers and producer cooperatives (including farm cooperative cor-
porations) violating the mandate would be fined less than KRW 8 million and
the mandate did not include those satsumas to be processed.

This measure barring the release of non-standard satsumas into domestic
markets would supply quality satsumas to consumers on a stable basis and pro-
ducers can charge optimal prices, which would be a win-win for both consum-
ers and producers. The Ministry pointed out that the mandate that went into ef-
fect from 2003 to 2007 helped in a stable operation of satsuma farms and stable

supply of the fruit to consumers.

B. Crackdowns on the mandate for controlled satsuma distribution
The number of crackdowns on the violation of the mandate for controlled
distribution (including the ordinance) was 1,454 cases in total, including 1,286
cases (88.4%) in the Jeju province and 168 cases(11.6%) outside the province.
The types of violation included non-standard satsuma distribution at 1,205
cases (82.0%), followed by 6 cases(0.4%) of artificial coloring, 224 cases
15.4%) of noncompliance to quality, and 19 cases (1.3%) of other reasons.
The violating parties included merchants’ associations at 923 cases (63.5%),
followed by agricultural/satsuma farm cooperatives at 74 cases (5.1%), coopera-

tions at 68 cases (4.7%), and individuals at 389 cases (26.8%).
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<Table II-5> Types and parties involved in crackdowns on the violation of the
mandate for controlled distribution of satsuma (including the ordinance) - based
on the number of case

Contents of violation of the mandate (ordinance) Parties involved in violation
' Crackdown
City/Kun o .
number - Distribution of Attificial | Non-complianc Agricultual/sa Merchant |{Cooperat| ;. .
non- standard . . Others tsuma - . Individuals
— coloring | e to quality cooperative association | ions
Teju city | 30 186 3 101 7 27 49 6 25
region
Seogwipo | g9 851 3 123 2 16 780 38 145
city region
Subtotal-wwi
thin the Jejul 1,286 1,037 6 224 19 43 829 44 370
province
Subtotal-outs
ide the Jeju| 168 168 - - - 31 94 24 19
province
2009 1,454 1,205 6 224 19 74 923 68 389
(1000) | (820) | (04 154y | 13 | 60 ©35) | 47 | (68)
2007 825 7 21 73 14 136 516 42 131
(1000) | (869) | (2.5) (8.8) 17 | (165 ©25) | 6| 159
2006 523 479 11 23 10 74 360 13 75
(1000) | ©OL6) | @1 (4.4) 20) | (142 ©.0) | 235 | (144)
2005 400 327 26 34 13 47 309 10 34
(1000) | @818 | (65 (8.5) 32 | (118 T2 | 23| @85
2004 450 336 42 31 41 42 347 10 51
(1000) | (47 | 93) (6.9) 00 | (93 T | 2 | ail)
2003 602 505 15 56 26 166 371 30 29
(1000) | 839 | @9 9.3) @3) | (76 ©6) | 65) | @8)

Note) Parentheses indicate the percentages of the pertaining category. Source : Internal data from
Satsuma policy department of Jeju Provincial Office
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M. Quantitative analysis on the mandate for controlled distribution of satsumas

1. Increases satsuma price and crude income using statistical data

In reality it would be difficult to quantitatively calculate the effect following
the enforcement of the mandate for controlled satsuma distribution because
there are many factors that would affect satsuma prices such as the quality such
as sweetness and sourness of satsuma produced in the pertaining year, the
amount of production, the amount and quality of alternative fruits, and imported
fruits, etc.

Thus, it would be difficult to figure out the actual cause behind increased
prices of field-grown satsumas, whether it was due to the enforcement of the
mandate, quality improvement and decreased production, production control in
comparison to other fruits combined with price increases in overall fruits, or the
actual production underestimated than the actual amount. Nonetheless, this study
tried to calculate the effect from the enforcement of the mandate for controlled
satsuma distribution using the methodologies that took these factors into ac-
count as much as possible. This study used the following two methods to calcu-
late the effect of the mandate.

First, the crude incomes from field-grown satsumas from the past were com-
pared with the estimated crude income from those grown in 2009 to obtain the
difference. And this difference was defined as the effect of the mandate with
other effects. Second, the given production amount and non-standard satsumas
under the mandate were applied in various ways to calculate the changes in the
production amount. And the effects of these changes on crude incomes were
calculated using a quantitative economic model.

First, lets examine the method of utilizing the data on crude incomes from
field-grown satsumas. This method defines the difference in crude incomes be-

tween the average from the past and that estimated from 2009 as an effect.
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However, there is difficult in defining the difference as an effect of the mandate
because flavor (the sugar-acid ratio) of field-grown satsumas from 2006 was
somewhat less than that from 2004 but better than that from other years.
Furthermore, the production amount was decreased because of a strong pro-
duction control policy of the Jeju province. Thus, the effect from the enforce-
ment of the mandate was estimated by subtracting the average crude income
from that estimated figure from 2009 and taking the effect from improved qual-
ity and production reduction into account.

Then, the relationship between crude income and production amount and the
relationship between crude income and the sugar-acid ratio needed to be
calculated. Although not enough, 13 different data from 1997 to 2009 were used
on regression analysis to estimate the following result.

Equation to estimate crude income from field-grown satsumas based on
changes in production amount and the sugar-acid ratio(1997-2009)!

TR= 567504 + 32819 SAR - 0.82266 Q - 83154 Dummy
21)**  (2.18)** (-3.15)** (-2.00)*
R*=(.7816
However, TR : revenue(Million Won) SAR : sugar-acid ratio Q : pro-
duction(Ton)

Parentheses indicate t-values * : +10% significance.** : +5% significance

1 The following is the estimated result using data from 1997 to 2004.
Equation to estimate crude income from field-grown satsumas based on changes in
production amount and the sugar-acid ratio(1997-2004)
TR= 28025 + 30973 SAR - 0.40459Q
(1.01) @27)* (-1.414)
R*=0.8061
However, TR : revenue(Million Won) SAR : sugar-acid ratio Q : production(Ton)
Dummy(2000, 2003=1)
Parentheses indicate t-values * : +10% significance.
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Based on the estimated results, each coefficient showed a +5% significance
for the sugar-acid ratio and production amount and a +10% significance for
dummy variable. The determinant showing overall reliability was 0.7816, which
was excellent. Therefore, the data used for analysis would be sufficient.

The estimated result of the equation showed that an one point increase in
the sugar-acid ratio determining satsuma flavor would result in a KRW 32.8 bil-
lion increase in crude income, whereas an one ton decrease in satsuma pro-
duction resulted in a KRW 820,000 increase in crude income. These results
were larger than previously determined using data from 1997 to 2004 in which
an one point increase in the sugar-acid ratio resulted in a KRW 30.9 billion in-
crease in crude income, whereas an one tone decrease in satsuma production re-
sulted in a KRW 400,000 increase. Although the interpretation of parameters
was done with caution since the degree of freedom was not sufficient, the sug-
ar-acid ratio and optimal production (supply) were shown to be more important.

The satsuma price increase was due partly to the decrease in the absolute
amount of production coming from price plunge for four consecutive years be-
tween 1999 to 2002 but improved overall quality of field-grown satsumas be-
cause of closed down farms that used produced less quality satsumas also
played a role.

Closed down satsuma farms covered only 700ha between 1997 to 2002 but
the continued satsuma price plunge between 1999 and 2002 increased the area
to 1,323ha(KRW 38 billion) in 2003, 2,559ha(KRW 74.7 billion) in 2004,
6ha(KRW 40 million) in 2005, 35ha(KRW 0.21 billion) in 2006, 38.2ha(KRW
0.23 billion) in 2007, 59ha(KRW 0.36 billion) in 2008, 53ha(KRW 0.21 billion)
in 2009, drastically decreasing the total area of closed down farms by 18,27%ha
as of 2009.

It was important to determine the reference year(s) for the analysis of the

effect of the mandate. And in this study, the target years of analysis were from
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1997 to 2002, when the mandate was not in effect. Thus, the four years be-
tween 1999 to 2002 were chosen as the reference years, with the belief that the
analysis before and after the mandate adoption should be done based on the
years having similar production conditions. In other words, the average of and
difference in each parameter from 1999 to 2002 were used as the basis data for
the analysis on the effect of the mandate. For example, the average sugar-acid
ratio for the reference years (1999-2002) was 8.0 but was 10.2 in 2009; thus,
the difference was 2.2. And along with this figure, the difference in field-grown
satsuma production of 37,772 ton and the difference in crude income of KRW

72.97 billion were used for the analysis.

<Table MM-1> Increase and decrease in satsuma farm land and closed down
farms by year

Farm land for cl Project unit
. osed down

Year field-grown farm area Budgej[ . cost Note

satsuma (ha) (KRW 1million) (KRW 1

(ha) million)

1997 24,816 314 899 30 Supﬁgg“rate
1998 24,681 31.1 893 30 "
1999 24,500 20.7 600 30 "
2000 24,394 31.0 897 30 "
2001 23,841 3777 10,779 30 . E;;grt
2002 23,495 208.6 5,988 30
2003 22,471 1,323.9 37,980 30
2004 19,789 2,559.1 74,713 30
2005 19,143 6.5 39 6
2006 19,035 35.7 212 6
2007 18,911 38.2 229 6
2008 18,457 59.0 354 6
2009 18,279 53.0 218 5
Total - 4,775.9 133,801

Source: Internal data from satsuma policy department of Jeju provincial office
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<Table II-2> Changes in sugar—acid ratio and crude income based on pro-—
duction (2005 reference price)

Sweetness - Sugar-acid Prpduction of Crude income from
. Acidity(degree) . field-grown )
Year (Brix) b) ratio satsumas field grown satsumas
(a) (afb) (ton) (KRW 1 million)

1997 115 1.25 9.2 659,121 378,186
1998 114 1.03 11.1 511,014 544,857
1999 9.1 143 6.4 603,294 294,544
2000 9.3 0.97 9.6 525,069 338,059
2001 10.5 1.2 8.8 600,140 266,825
2002 9.4 12 1.8 739,266 207,487
2003 9.8 L1 8.9 596,732 314,941
2004 9.8 1.0 9.8 536,668 429,042
2005 9.7 1.05 9.2 540,000 446,283
2006 99 1.1132 8.925 568,920 474,031
2007 8.6 1.10 7.8 671,770 248,050
2008 9.7 0.98 9.9 520,350 417,962
2009 99 0.97 10.2 654,714 349,703

A Average(97-02) 10.2 1.2 8.6 606,317 338,326

B Average(99-02) 9.6 1.2 8.0 616,942 276,729
2009-A 0.3 0.2 L6 48,397 11,377
2009-B 0.3 02 22 37,772 72,974

Therefore, the effect from the enforcement of the mandate for controlled sat-
suma distribution on 2009 satsumas were analyzed by first calculating the dif-
ference in crude income between those years when the mandate was not in ef-
fect and 2009. And changes in sugar-acid ratio and production were quantified
and identified using the estimated parameters in the equation to determine the
crude income. Then, the consequent results were subtracted from the differences
in crude income for the reference years and the pertaining year.

Therefore, the effect from the introduction of the mandate for controlled sat-
suma distribution was estimated by subtracting the effect of increased sug-

ar-acid ratio (2.2) of KRW 72.89 billion (=2.2x32.819 billion) and the effect
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of -KRW 31.07 billion [=37,772%(-0.82266)] from increased production
(37,772 tons) from the difference in the average crude income between the ref-
erence years (1999 to 2002 before the mandate took effect) and 2009 of KRW
72.97 billion. Thus, the estimated effect was KRW 31.16 billion (2005 refer-

ence price).

<Table II-3> Analysis on the effect of the mandate for controlled satsuma dis—

tribution (2005 reference price)
Unit : KRW 1 million

Crude income gap Effect‘from‘ Effgct from Effect of the mandate
sugar-acid ratio production amount -
(A) B) ©) E=A-(B+C)
72,974 72,886 -31,073 31,162

Although the economic benefit from the mandate in 2009 was KRW 31.16
billion, which was about KRW 11 billion higher than KRW 19.97 billion from
satsumas produced in 2007, the figure was only half the effect of the mandate
applied to those satsumas produced from 2004 to 2006 at around KRW 60
billion. In other words, despite the fact that the 2009 mandate was the same
in the contents as the 2006 mandate, the latter brought about a completely op-
posite effect as the former mandate with increased production for the applicable
year compared to the previous year where the average price of 10kg of satsu-
mas produced between November to December only hovered lower KRW
8,000. This result confirmed the fact that the mandate was no “panacea” for sat-
suma price hike with this result showing the invalidity of the equation where
the mandate adoption equals satsuma price increase.

The fluctuation in prices of satsumas produced in 2009 (based on 2005 un-

changed prices) showed that the average auction price of 10kg of the satsuma
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was KRW 9,389, which was about a KRW 4,000 decline compared to the 2006
high at KRW 13,131.

This auction price was a 38% increase compared to KRW 6,808 between
1999 and 2002 before the mandate but was a 20% decline compared to KRW
11,457 between 2003 and 2006. Furthermore, differences were seen in the
monthly price pattern between the mandate adoption period (after 2003) and
non-adoption period (before 2002). Although satsuma released early were high
in price before the adoption, the price was relatively high after December to
March in the following year after the adoption. Specifically, the price dropped
in October and November by 15.1% and 8.6%, respectively, after the adoption,
but increased 1.1%, 7.7.%, 7.6% and 8.0% in December, January, February and

March, respectively. However, the price decreased 24.2% in April.
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<Table II-4> Changes in field-grown Onju mikan auction price per month

(Unit : won/10kg, 2005 reference price)

Year produced Oct Nov Dec Jan Feb Mar Apr Aveg
1997 11,790 | 7957 | 6859 | 8,104 | 9671 | 12551 | 15974 | 8353
1998 11370 | 11,021 | 10976 | 15490 | 17,758 | 15799 | 20277 | 13,070
1999 12003 | 8135 | 6823 | 5843 | 4869 | 5271 | 6278 | 6831
2000 11488 | 8815 | 7850 | 7467 | 7,722 | 12467 | 16203 | 8287
2001 7493 | 5358 | 5581 | 7458 | 10200 | 11,680 | 12,663 | 6,752
2002 6,598 | 6024 | 5790 | 4830 | 4465 | 4313 | 4787 | 5360
2003 12515 | 8448 | 7206 | 8068 | 9988 | 12464 | 16319 | 8457
2004 11,555 | 8514 | 9877 | 15781 | 19386 | 21,691 | 11,644 | 12,105
2005 12,764 | 11411 | 14380 | 13332 | 8580 | 8664 | 10269 | 12,134
2006 1,603 | 10,676 | 11,927 | 14370 | 19660 | 17,838 | na. | 13,131
2007 ILI75 | 7392 | 6,148 | 6,125 | 7,607 | 7,748 | 9,568 | 7,003
2008 13,737 | 12,400 | 12,730 | 13308 | 11,306 | 16864 | na. | 12,796
2009(A) 10501 | 8234 | 8209 | 10,113 | 10945 | 14744 | na. 9,389
97-2002 average | 0000 | 78gs | 7313 | 8199 | 9014 | 10347 | 12697 | 8,109
prices(B)
99'2§?Cze;gage 0621 | 7083 | 6511 | 6400 | 6814 | 8433 | 9983 | 6808
2003-2006 average | 1) 109 | 976 | 10848 | 12,888 | 14,406 | 15,164 | 9558 | 11457
prices(D)
AB 1.022 1044 | 1122 | 1233 | 1201 | 1425 | na 1.158
AlC 1.092 1162 | 1261 | 1580 | 1606 | 1748 | na. 1379
A/D 0867 | 0843 | 0757 | 0785 | 0760 | 0972 | na. 0.820
Source : Jeju province satsuma producer cooperative, “analysis on the situation on satsuma

distribution” each year

The production of 2009 field-grown satsumas was 459,286 tons, similar to

459,737 tons from 2007 when satsuma production was the highest after the

mandate adoption and to 484,374 tons of average production from 1997 to 2002

before the mandate adoption.
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<Table II-5> Comparison in monthly production of field—grown satsuma per

year
Total Oct -
Year produced released oct Nov | Dec Jan Feb Mar Apr Dec fotal
(ton)

1995 508,632 | 0049 | 0211 | 0240 | 0250 | 0.178 | 0.048 | 0.024 | 0.500

1996 416557 | 0066 | 0.50 | 0264 | 0328 | 0.152 | 0036 | 0.003 | 0480

1997 579,789 | 001 | 0209 | 0304 | 0266 | 0.090 | 0026 | 0.004 | 0.614

1998 481,480 | 0070 | 0226 | 0324 | 0205 | 0.126 | 0041 | 0.009 | 0.620

1999 531,039 | 0058 | 0.I88 | 0288 | 0294 | 0.110 | 0056 | 0.005 | 0.534

2000 308,675 | 0071 | 0.079 | 0303 | 0295 | 0.123 | 0027 | 0.001 | 0.554

2001 424020 | 0096 | 0238 | 0300 | 0248 | 0.096 | 0021 | 0.001 | 0.634

2002 491238 | 0096 | 0.170 | 0250 | 0287 | 0.111 | 0080 | 0.007 | 0516

2003 437,652 | 0067 | 0205 | 0329 | 0268 | 0.113 | 0018 | 0.000 | 0.601

2004 374285 | 0097 | 0267 | 0296 | 0229 | 0098 | 0.012 | 0.000 | 0.660

2005 446899 | 0077 | 0209 | 0256 | 0240 | 0.148 | 0067 | 0.002 | 0.542

2006 405,120 | 0081 | 0225 | 0313 | 0268 | 0.106 | 0.007 | 0.000 | 0.619

2007 459,737 | 0080 | 0211 | 0283 | 0293 | 0.105 | 0.028 | 0.0003 | 0.574

2008 374405 | 0083 | 0218 | 0319 | 0272 | 0099 | 0.009 | 0.0000 | 0.620

2009(A) 459286 | 0109 | 0225 | 0279 | 0246 | 0.122 | 0.018 | 0.0000 | 0.613

97-2002 average

production 484374 | 0082 | 0202 | 0295 | 0266 | 0.109 | 0.042 | 0.004 | 0.579
(B)

2003-2009 (C) 422483 | 0085 | 0223 | 0296 | 0260 | 0.113 | 0023 | 0.000 | 0.604
1995'20(08) WERREE | y4gas541 | 0065 | 0.188 | 0295 | 0273 | 0129 | 0040 | 0.010 | 0547
2001'20(%9)*”“3’56 422,675 | 0086 | 0225 | 0297 | 0258 | 0111 | 0022 | 0.000 | 0608

B-A 25088 | -0.027 | 0023 | 0,016 | 0020 | 0013 | 0.023 | 0004 | -0.034
CB
(Before and after the | -61,890 | 0.003 | 0021 | 0.002 | -0.006 | 0.004 | -0.019 | -0.004 | 0026
mandate adoption)
E-D
(Before and after | -61,866 | 0021 | 0.037 | 0002 | -0.015 | -0.018 | -0.018 | -0.009 | 0.061
orange import)

Source: Jeju satsuma producers cooperative’s website: http:\\citrus.or.kr.
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In overall, the amount of field-grown satsuma released was decreased 61,890
tons from the annual average of 422,483 tons for six years from 2003 to 2009
before the adoption compared to 484,374 tons before the adoption.

When compared to referenced to 2001 when oranges were imported to Korea
in large quantities, the amount of field-grown satsuma released from 1995, the
year when free import of oranges was allowed, to 2000 was 484,541 tons,
whereas it was 422,675 tons from 2001 to 2009, showing a decrease of 61,866
tons. The satsuma release pattern changed since January with a drastic increase
in orange import. The average of satsuma released between October to
December before orange import compared to the total amount of release was
54.7%. On the other hand, the average ratio of release during the same period
between 2001 (the year of free import of orange took effect) and 2009 was
60.8%, showing a 6.1% increase. In other words, although there can be other
factors, the increase release of satsuma between October to December was
closely related with the tactic of releasing satsumas before December to avoid

competing with oranges.

2. Analysis on the effect of the mandate using a supply and
demand model

A. Estimation of the ratio of non-standard satsumas and discussion on
the feasibility of product standards

The Jeju Agricultural Technology Center introduced various scenarios for the

estimation of non-standard satsumas classified based on the mandate among

2009 satsuma screen standards by combining minor defects from non-standard

fruit classified into the categories 0, 1, 9 and 10 with the categories 2 and 8.
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<Table II-6> Ratio per screen standards and minor defects ratio from 2009
field—grown satsumas

Ratio per screen standards (%) Minor defects
Cat 0 Cat 1 Cat 9 Cat 10 Subtotal ratio (%)
25 10.2 8.2 2.9 23.8 4.5

Source : The Jeju Agricultural Technology Center, “Results of 2009 satsuma production estimation”,
2010

Five scenarios were considered on the ratio of non-standard field-grown
satsumas. The scenario one was 5.4%, which was the ratio between the catego-
ries 0 and 10 defined in the ordinance2? on satsuma production and distribution
before the introduction of the mandate for controlled satsuma distribution. The
second scenario was 15.6%, the ratio between the categories 0, 10 and 1. The
third was 13.6%, the ratio between the categories 0, 10 and 9. The fourth was
23.8%, the ratio between the categories 0, 10, 1 and 9. And the last scenario
was 28.3%, which resulted from adding the fourth scenario’s 23.8% and 4.5%,

the minor defects ratio from the categories 2~8.

2 Starting 2005, the ordinance on satsumas revised the non-standard satsumas to be the
categories 0, 1, 9 and 10 fruit. However, the ordinance was revised to have con-
sistency between the mandate for controlled satsuma distribution introduced in 2003
and the ordinance; thus, there would not be much problem in using the comparison

scenarios to quantify the effect of the mandate.
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<Table M-7> Scenarios for estimating non-standard satsumas

Ratio of non-standard

Categories Contents
satsumas

The ratio between the categories 0 and 10, which were
Scenario 1 | non-standard satsumas classified based on the ordinance before the 5.4%
introduction of the mandate for controlled satsuma distribution.

Scenario 2 Ratio between Scenariol+category 1 (categories 0, 10 and 1) 15.6%

Scenario 3 Ratio between Scenariol+category 9 (categories 0, 10 and 9) 13.6%

Ratio between Scenariol+category 1 and 9 (categories 0, 10, 1

and 9) 238%

Scenario 4

. Ratio between Scenariod+ratio of satsumas with minor defects
Scenario 5 . 28.3%
(categories 2~38)

However, some point out that the criteria used to define non-standard satsu-
mas in the mandate for controlled satsuma distribution is based on too much
on size so that it might be a type of collusion where only the interest of satsu-
ma farms is considered through increasing price by decreasing the supply. Of
course, it is true that the current mandate uses the screen standards to define
non-standard satsumas. Nonetheless, surveys on screen standards based on fruit
quality showed a degree of validity of the criteria for non-standard satsuma
classification defined in the mandate for controlled satsuma distribution.

The quality (the average between 1999 and 2009) of field-grown satsumas
based on screen standards showed that smaller fruits had high sweetness and
also sourness so that the sugar-acid ratio decreased. The acidity of small fruit
categories O and 1 was relatively high with the acidity higher than 1.1 so that
the sugar-acid ratio of these small categories was less than 9.0. Furthermore,
MIFAFF and National Agricultural Products Quality Management Service de-
fine small fruits as non-standard. And small satsumas become messy and dirty

hands when peeling with the tangerine pulp sticking to th peel so that it would
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not be convenient to handle and eat the fruit.

<Table I-8> Quality of field—grown satsumas based on screen standards
(average between 1999 and 2009)

Screen standards |Sweetness (Brix) (A) Acidity(B(]))egree) Sugar-acid ratio (A/B)
Cat 0 10.0 1.13 8.8
Cat 1 9.9 1.10 9.0
Cat 2 9.7 1.06 9.1
Cat 3 9.7 1.03 94
Cat 4 9.7 1.03 94
Cat 5 9.6 1.02 94
Cat 6 9.6 1.00 9.6
Cat 7 9.5 1.00 9.5
Cat 8 9.4 0.97 9.7
Cat 9 9.3 0.96 9.6
Cat 10 9.2 0.93 10.0

Source : The Jeju Agricultural Technology Center, “Survey on satsuma production estimation”,
each year

On the other hand, the categories 9 and 10 satsumas are larger fruits that
have a relatively high sugar-acid ratio but are more than 0.5Brix less sweet,
which can be felt by just tasting, than the categories 0 and 1 fruits. Thus, these
two categories lag behind the optimal sweetness level that consumers want.
From the production technology aspect, those farms with excellent technology
produce satsumas with a significantly less gap between small and large category
fruits. Furthermore, wholesalers in consumption regions want size consistency
when demanding quality improvement. Thus, in overall, the criteria used for
non-standard satsumas under the current mandate for controlled satsuma dis-

tribution are valid to a certain extent.
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As for validity, when correlations3 among sweetness, sourness, sugar-acid ra-
tio and field-grown satsuma production and crude income using satsuma data
from 1997 to 2009, the results showed that crude income showed a high pos-
itive correlation with the sugar-acid ratio (with the correlation coefficient of
0.700) and sweetness (0.523). On the other hand, crude income showed a neg-
ative correlation with the production amount (-0.705) and acidity (-0.441). One
interesting finding was that acidity and production showed a positive relation-
ship (0.436), whereas acidity and sugar-acid ratio showed a high negative rela-
tionship with the correlation coefficient of -0.802. These results suggest that
higher production increased the amount of small fruits, which possibly increased

acidity so that overall quality would decrease.

<Table IM-9> Correlation among quality, production amount and crude income
from field—grown satsumas

Category Sweetness Acidity Su%?tri—zcid Production ig;ggfe
Sweetness 1.000
Acidity 0.003 1.000
Sugar-acid ratio 0.578 -0.802 1.000
Production -0.212 0.436 -0.544 1.000
Crude income 0.523 -0.441 0.700 -0.705 1.000

In order to come up with the criteria for screening quality satsumas that

would meet the needs of consumers, research is needed on consumers’ expect-

ation on a degree of sweetness and sugar-acid ratio.

3 Interpretation of correlation coefficients: ‘0.2~0.4 low correlation’ ‘0.4 ~0.6 correla-

tion exists’ ‘0.6 ~0.8 high correlation’ ‘0.8~1.0 very high correlation’
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B. Contents and effect of basic scenario

The non-standard ratio in the basic scenario (Scenario 5) was 28.3% from
654,714 tons of 2009 field-grown satsumas produced, which was composed of
the non-standard categories O, 1, 9 and 10 satsumas based on the mandate for
controlled satsuma distribution and those with minor defects. Among the total,
the satsuma supply model4 was set up assuming that 5,000 tons would be ex-
ported and non-standard fruits, sold to processing firms at KRW 100 per kg.
And using this model, income per kg that went to satsuma farms and crude in-
come were calculated.

The non-standard ratio in Scenario 1 was 5.4%, which would be under the
ordinance rather than the mandate. Under this assumption, the difference in
crude income from Scenario 1 and Scenario 5 was calculated, and the resulting
difference in crude income was defined as the effect of the mandate adoption.

This calculated value showed that the crude income was increased by KRW
44.23 billion with farm income increase of KRW 200 per kg. With the remain-
ing scenarios 2 through 4, farm income increases of KRW 52 ~153 per kg re-
sulted in crude income increased between KRW 9.6 billion~35.30 billion.

<Table I-10> Effects of the mandate based on the supply model

Effect of controlling release
Category Price crude i‘ncome amount™ :
(won/kg) | (100 mil won) Price(won/kg) Crud.e .1ncome(100
million won)

Scenario 1 485 3,054.7 200 4423

Scenario 2 551 3,196.3 135 300.7

Scenario 3 532 3,144.0 153 353.0

Scenario 4 633 3,401.0 52 96.0
(7??;122”5@) 685 3,497.0 0 0.0

Note) * Effect of controlling release amount=Basic Scenario -

4 Specific model by Go, Sung-bo and others, “Construction of satsuma production con-

trol”, Jeju Development Institute, 2002

each Scenario 1~4
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This value was only about 75% of KRW 60 billion (based on Scenario 5)
of economic effect from the mandate introduction for 2006 satsumas when qual-
ity and optimal supply backed the income. This result suggests that optimal sup-
ply must come along with quality in order to maximize the effect of the man-
date, and otherwise, the mandate alone would not guarantee high prices of

satsumas.

VI. Summary and Conclusion

It would be realistically difficult to actually calculate the effect from the en-
forcement of the mandate for controlled satsuma distribution because satsuma
prices for the year are affected by many factors such as the quality including
sweetness and sourness of satsumas produced in the pertaining year, the pro-
duction amount and quality of fruits alternative to this tangerine, imported
fruits, etc.

This study attempted to calculate the effect of the mandate for controlled sat-
suma distribution using a methodology accounting these factors into account.
The effect of the mandate was analyzed using two methods.

First, the crude incomes from field-grown satsumas from the past were com-
pared with the crude income from those produced in 2009. Then, the difference
was defined with the effect of the mandates including other factors. Second, the
effect of changing supply on crude income can be calculated using the satsuma
supply model by defining non-standard satsumas in various ways under a given
production and quality.

To elaborate, the first method of utilizing the data from crude incomes from
field-grown satsumas were examined as follows. With this method, the differ-

ence between crude income from 20009 field-grown satsumas and average
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crude income from other years was calculated. And from the calculated result,
the effect from quality improvement and supply reduction was subtracted. The
effect from the mandate adoption was estimated to be KRW 31.16 billion (2005
reference price), which was calculated by subtracting the effect of increased
sugar-acid ratio (2.2) at KRW 72.89 billion (=2.2xKRW 32.819 billion) and the
effect of increased production at -KRW 31.07 billion [=KRW 37.772 bil-
lionx(-0.82266)] from KRW 72.97 billion, which was the estimated average
crude income from 1999 to 2002 before the mandate was introduced and the
estimated crude income from 2009 field-grown satsumas. However, the eco-
nomic effect of the 2009 mandate was KRW 31.16 billion, which was KRW
11 billion more than KRW 19.97 billion from 2007; however, this value was
half the effect as that from 2004 to 2006 that came from the mandate, which
was around KRW 60 billion.

For the second method calculating crude income increase using the supply
model, various scenarios were used. The basic scenario used in the study was
Scenario 5, under which crude income was calculated based on the following
assumption: from 654,714 tons of 2009 field-grown satsumas produced, 28.3%
would be the non-standard categories O, 1, 9 and 10 satsumas based on the
mandate for controlled satsuma distribution and those with minor defects, 5,000
tons would be exported, and non-standard fruits would be sold to processing
firms at KRW 100 per kg. And under Scenario 1, non-standard satsuma ratio
would be 5.4% before the mandate adoption but would fall under the ordinance.
The difference between Scenarios 1 and 5 was calculated to determine the ef-
fect of the mandate introduction and adoption for field-grown satsumas. The
calculated value showed that a 200 won increase in farm income per kg and
KRW 44.23 billion in crude income, which was only around 75% of KRW 60
billion (based on Scenario 5) from 2006 satsumas when quality and optimal

supply were backed by the mandate.
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The quantitative analysis on the effect of the 2009 mandate for controlled
distribution of satsumas on farm income calculated based on the two methods
showed that the mandate did not have much effect compared to other years
when quality and optimal supply were maintained. This result suggests that the
mandate itself is no “panacea” guaranteeing higher prices of satsumas, which
had been taken for granted and that optimal supply and quality should follow

to maximize the effect of the mandate.

<References>

Go, Sung-bo, “Comprehensive evaluation on 2009 the mandate for controlled satsuma dis-
tribution”, Satsuma distribution control steering committee, April 2010

Go, Sung-bo, “Comprehensive evaluation on 2007 the mandate for controlled satsuma dis-
tribution”, Satsuma distribution control steering committee, April 2008

Go, Sung-bo, “Comprehensive evaluation on 2006 the mandate for controlled satsuma dis-
tribution”, Satsuma distribution control steering committee, April 2007

Go, Sung-bo, “Comprehensive evaluation on 2005 the mandate for controlled satsuma dis-
tribution”, Satsuma distribution control steering committee, April 2006

Go, Sung-bo and others, “Comprehensive evaluation on 2004 the mandate for controlled sat-
suma distribution”, Satsuma distribution control steering committee, April 2005

Go, Sung-bo and others, “Comprehensive evaluation on 2003 the mandate for controlled sat-
suma distribution”, Satsuma distribution control mandate steering committee, May
2004

Go, Sung-bo, “Policy reform toward quality and optimal supply system for satsumas”, Jeju
development forum, 2003(spring edition), Jeju Development Institute, 2003.

Go, Sung-bo and others, “Model for controlling satsuma production”, Jeju Development
Institute, 2002.12.

Kim, Byung-Ryul and others, “Agreement on agricultural and fishery goods distribution and
introduction of the distribution method”, Korea Rural Economic Institute, 1999.

Ministry for Food, Agriculture, Forestry and Fisheries, “Farm economic statistics”, each year



249

Jeju Development Institute, “Survey on Juju province major policies”, February 2003

Statistics Korea, “Regional gross domestic product”, each year

FAO Internet site.

Kohl, R.L. and Uhl, J.N., Marketing of Agricultural Products, 7th ed., Macmillan Publishing
Company, 1990.



250

Agenda 2 : Green Growth in Agriculture and Rural Communities

2.1. Implementation of Green Growth Strategy in Agriculture

Chang-gil KIM
Team Leader of Livestock and Environment Research Team

Korea Rural Economic Institute

I. Introduction

Global warming is being presented as a megatrend that will lead the change in fu-
ture society based upon strong scientific evidence, causing resource and environmental
crisis. The 4th report on climate change by the Intergovernmental Panel on Climate
Change (IPCC) says that global warming is irrefutably clear and increase in man-made
greenhouse gas emission seems to be the biggest culprit for rising global temperature
since the mid-20th century. In particular, the report warns that if our humankind main-
tains its dependence on fossil fuel such as oil and coal, the global average temperature
will increase by up to 6.4C and sea level will rise to 59cm by the end of 21st century
(2090~2099).

In addition, it predicted that 2 Cincrease in global average temperature leads to ex-
tinction of nearly 15~40% of animal and plant species, 3~4 Cincrease will force more
than 200 million people to migrate to another places. Indeed, it was known that for
the past 100 years the global average temperature increased 0.74C and sea level rose
1.8mm annually since 1961. On top of that, Korea is more vulnerable than global aver-
age to the effects of climate change. During 1912-2008, average surface temperature
in Korea rose 1.74C which is above the world average.

Along with global warming, the world has been witnessing the exacerbation of
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“global imbalance” caused by surge in demand for energy and resources stemming
from the rapid economic development of BRICs (Brazil, Russia, India and China)
countries. If current trends continue, we are expected to have 43 years of oil supply
left and 62 years of natural gas supply left, respectively.

Existing input-driven (high-input, high-yield) economic growth that depends on sus-
tained increase in the use of energy and resources is not desirable not only in terms
of environmental aspect, but also in terms of economic aspect.

It is analyzed that economic structure that replies upon input of resource and energy
in large quantity will lose its competitiveness as the price of resource and energy is
skyrocketing. With global warming worsening, international community is strengthen-
ing environmental regulation through international standard to make international coor-
dination to reduce greenhouse gases.

Against the backdrop of changing environment where energy and resource crisis in-
cluding global warming continues, major developed countries including U.S., Japanas
well as Germany and the UK have been implementing strategies to utilize green in-
dustry and green technology as a growth-engine of their national economy since 20
years ago.

They have also been consolidating their policy to cope with climate change includ-
ing enforcement of emission trading scheme aimed at encouraging reduction of green-
house gas emission through utilization of intensive investment in and market for re-
newable energy sources.

As a world’s 10th largest energy consuming nation, Korea depends on import for
97% of its total energy demand. Korea imports 82.2% of oil used in a nation from
the Middle East region, making itself very vulnerable to the external variables in the
international arena. The amount of money spent on importing energy was $95 billion
in 2007, representing 26.6% of total amount of imports. Korea’s greenhouse gas emis-
sion is on the rise, and the nation emitted a total of 590 million tons of greenhouse

gas in 2005, putting itself in the 16th place for total emission, and every individual
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emitted 9.3 tons of greenhouse gas, placing itself in the 28th place for per capita
emission.

Reflecting changing environment at home and abroad, in August 2008 the Korean
government presented a “Low Carbon, Green Growth (LCGG)” strategy as a new na-
tional vision and paradigm for the next 60 years to respond to energy crisis and create
a new engine of growth. The plan is that we create a virtuous cycle where we mini-
mize the use of resources and environmental pollution and to use them again as a

source of economic growth.

The Presidential Committee on Green Growth (PCGG) which is an organization di-
rectly responsible to the President to promote low carbon green growth as a national
agenda was formed in January 2009 to lay the systematic foundation for im-
plementation of national strategy for green growth, and in July the nation announced
the Five-Year Plan for Green Growth to serve as a medium-term plan for implement-
ing the National Strategy for Green Growth over the period 2009~2013.1 In addition,
the Framework Act on Low Carbon, Green Growth(Act No. 9931) was enacted on
January 13 2010, and entered into force since April 14, 2010. Each government agency
has established and enforcing various policy programs and investment plans for carry-
ing out green growth strategy. In this regards, the objective of this paper is to set up
the concept of green growth in agricultural sector, and to investigate the current sit-

uation and future agenda of green growth in the agricultural field.

1 With total funding of US$ 83.6 billion, representing 2 per cent of GDP, the
Five-Year Plan intends to turn the strategy into concrete and operational policy ini-
tiatives towards achieving green growth (PCGG, 2009).
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II. Meaning of Green Growth

1. Concept of Green Growth

Sustainable development means achieving sustained economic growth recon-
ciling environmental protection and economic development. Since its first ap-
pearance at the Declaration of the United Nations Conference on the Human
Environmentin 1972, this concept was solidly established by World Commission
on Environment and Development (WCED) in 1987, and became to serve as
a basis for the Rio Declaration on Environment and Development of 1992 and
its acting plan, Agenda 21.

The concept of sustainable development sprang from the reflection on the
economic paradigm of mainstream economists, which revolves around ’growth
first, clean up later’ idea where you believe that economy should develop first
and environmental damage is dealt with later. WCED defines sustainable devel-
opment as “development that meets of the present without compromising the
ability of the future generation to meet there own needs” (Kim Chang-gil and
Kim Jeong-ho, 2002, pp.7-9).

The concept of green growth was created in order to increase the possibility
of policy enforcement of sustainable development, whose concept is abstract
and broad-based covering three aspects of economic feasibility, environmental

protection and social equity.2 In other words, green grow this a qualitative

”

2 The term “green growth” was newly-coined by the Economist magazine (January 27.
2000), therefore is it more widely used in journals, rather than in academic circle.
Sincethen, the Ministerial Conference on Environment and Development of UN
ESCAP in 2005 had a in-depth discussion on this new concept before it started to be
widely used after Davos Forum. (UN ESCAP, 2006: Kim Chang-gil and Cheong
Hak-kyun, eds., 2009, p.31). OECD’s ministerial council meeting held in June 2009

adopted a Declaration of Green Growth.
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growth that enhances the standard of living of people through attainment of
ecological and economic soundness. The government presents green growth as
“economic growth that minimizes environmental pollution and greenhouse gas,
while creating a new growth engine and jobs” (Presidential Council for Future
and Vision, 2009). In addition, relevant framework act defines green growth as
"growth achieved by saving and using energy and resources efficiently to re-
duce climate change and damage to the environment, securing new growth en-
gines through research and development of green technology, creating new job
opportunities, and achieving harmony between the economy and environment”
(Article 2, Section 2 of the Framework Act on Low Carbon, Green Growth).
As green growth is variably defined, it can be understood as complex and
open-ended concept that accepts a new civilization and order of change. Within
this context, we can understand that green growth is a concept in the making,
subject to many discussions in the future.3

Operating principle of green growth policy is turning a vicious circle be-
tween environment and economic growth into a virtuous circle through trans-
formation of growth pattern and economic structure. Under the new paradigm
of qualitative growth, the essential factors of production are new ideas, trans-
formational innovations, and state-of-the-art technology. Economic growth based
on these drivers is expected to generate substantially intensive, qualitative
growth unlike the extensive quantitative growth of the past.

Therefore, green growth continuously enhances the productivity by putting

green capitals (i.e., green technology and green knowledge) into production

3 Given that green Growth is a newly-conceived term, therefore its meaning is not set,
green growth is defined as ‘a growth that effectively and fairly joins the efforts made
by international community to deal with climate change and continuously minimize
per capita income gap with developed nations’ (Han Jin-hyee, Kim Jae-hoon, 2008,

p.19).
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process, thereby reducing pollution and expanding natural capital (energy and
environmental resources). As a result, green growth brings about the change in
production, technology and consuming pattern and improves ecological effi-

ciency that takes into account environmental capacity, and economic and envi-

ronmental aspects of production and consumption <Figure 1>.

Figure 1. Mechanism to Achieve the Goals of Green Growth
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Green growth involves policy regime and social value that wish to achieve
economic growth through realization of low-carbon society and green
industrialization. The realization of green growth accompanies a significant
amount of economic costs and efforts, and above all, it requires us to move
away from our existing living pattern. Thus, for green growth to be material-
ized, economic incentive, development and distribution of green technology and
understanding and cooperation of relevant bodies are of most important, ur-

gently requiring a paradigm shift and swift response.
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2. Conceptual Scope of Green Growth in Agricultural Sector

Green growth in agricultural sector is more comprehensive than sustainable
agriculture, and it means a growth that guarantees environmentally sound and
economically viable growth that takes into consideration environmental capacity
in agricultural ecosystem. Green growth inagricultural sector means a growth
that is achieved through shift in agricultural practice that takes into account en-
vironmental capacity of each different region and water system, low-carbon ag-
riculture via greenhouse gas reduction and higher absorbing capacity, and en-
ergy efficiency and saving. Green growth can be realized by shifting to sustain-
able agricultural system including environmentally-friendly agriculture and
low-carbon agriculture, and by improving environmentally-friendly agriculture.
Thus, green growth in agricultural sector can be regarded as more compre-

hensive than sustainable agriculture <Figure 2>.

Figure 2. Conceptual Position of Green Growth in Agriculture
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In the meantime, green growth in the agri-food means a growth through a
shift toward environmentally and low-carbon system in life cycle that involves
not only agriculture in the production aspect, but also distribution, processing
and consumption aspects.

An agriculture that pursues green growth in agricultural sector can be de-
fined as green agriculture, however the term is not widely used. Several terms
are being used in agricultural sector associated with the concept of green, how-
ever, a special attention should be paid to how they are actually related to green
growth. For example, China uses the term “green food” to increase the public
familiarity with the concept of environmentally-friendliness, and the term is rel-
evant to green growth to some extent. The Korean agricultural sector uses the
term “green revolution”, which refers to drastic increase in productivity through
the development of high-yield rice variety (new rice variety, “Tongil” IR667),
but it is hardly related to green growth. By contrast, the term “the 2nd green
revolution” is being used to describe planting of wheat, green manure crop and
fodder crop on idle lands during winter season, and it is significantly relevant
to green growth in agricultural sector as it involves energy saving and green-

house gas mitigation.

III. Current Status of Green Growth in Agriculture

The most representative case of pursuing green growth in agricultural sector
is fostering of environmentally-friendly agriculture which is a sustainable agri-
culture that seeks harmony between agriculture and the environment through
non-use or minimal use of chemical materials (i.e., pesticides, chemical fertil-
izers, antibiotics and antibacterial agents) and recycling of agricultural and live-
stock by-products. Environmentally-friendly agriculture has been rapidly grow-

ing at an annualized rate of 70% since 2000. On the back of active government
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support in the form of 5-Year Plan for Environmentally Friendly Agriculture,
the agricultural land where environmentally friendly agriculture is practiced was
only 2,03%ha in 2000, but increased at the annualized rate of 67% before reach-
ing 201,688ha in 2009, representing nearly 11.5% out of total agricultural land.

The next most representative case of green growth in agricultural sector is
energy-saving technologies. For example, facility agriculture increasingly use
technologies utilizing geothermal heat (geothermal heat pump), air source heat
(air source heat pump) and solar power regarding the use of thermal facility and
equipment (fan heater). In addition to them, LED (light emitting diode) technol-
ogy is being applied that promotes crop growing via adjustment in pulses of
light (NAAS, 2009). Production of biodisel using biofuel crop (rape and sweat
potato) is an example of using biomass in agricultural sector. Examples also in-
clude the expansion of eco-tourism in the agricultural and fishing village includ-
ing experience village and rural theme park.

For the systematic and effective implementation of green growth in agricul-
tural sector, ministry for food, agriculture, forestry and fisheries, or MIFAFF,
established in April, 2009 the division of green growth policy and division of
green future strategy that oversee policies regarding green growth in the
ago-fishery sector. In addition, MIFAFF created a Strategy for Low Carbon
Green Growth in the Agro-Fishery Sector in November 2009 to implement 3

strategies, 9 agendas and 50 implementation projects.

IV. Tasks for Implementing Green Growth in Agricultural Sector

1. Basic Directions and Implementation Methods

Shifting from the pre-existing conventional agricultural growth to LCGG re-

quires setting of vision and specific goal. Right vision would be reconciling ag-
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riculture and environment, thus mitigating greenhouse gas and improving agri-
cultural ecosystem environment, which contributes to the resolution of the issue
of global warming and enhancing the living standard for the people (current and

future generation) <Figure 3>.

Figure 3. Vision and Goal of LCGG in agricultural sector
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As a basic direction for the establishment of acting plan for LCGG in agri-
cultural sector, resource circulation type agricultural system based upon 3R of
“Reduced <> Recycled «euse” should take root. Besides, it should be followed
by transition of goal in the production of agricultural and livestock products
from maximization to optimization. In other words, the goal should be shifting
from increasing productivity through maximum production to optimal pro-

duction by taking into account regional agricultural environment, and green-
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house gas emitting and absorbing conditions. For the mitigation of greenhouse
gas in agricultural sector and improvement of living standard, policy combina-
tion of support, regulation and compensation should be formulated so that a
right policy mix that includes consolidation and coordination of environmental
policies can be realized. To minimize the inconvenience and economic costs
that come along with green growth, green technology in agricultural sector
should be actively developed and disseminated. Lastly, it is no less important
that relevant bodies share a common understanding and share their respective

roles through sufficient information provision, and education and promotion.

2. Implementation Methods

As it takes a considerable amount of time to establish an agricultural system that
promotes low carbon and green growth with respect to obligatory greenhouse gas re-
duction, acting plans should be devised based upon the three-stage process by the tar-
get year of 2030: groundwork establishment stage for creation of the system, utilization
stage and settlement stage.

Groundwork establishment stage (2010-2013) involves promotion of policy for fos-
tering environmentally friendly agriculture, establishment of production basis for re-
newable energy and pilot project for Kyoto mechanism for the purpose of greenhouse
gas reduction. Greenhouse gas absorption sector includes identifying the role of soil or-
ganic carbon and estimating storage of organic carbon on the agricultural land. And
adjustment stage involves development of prediction system for productivity of agricul-
tural products and biota, and the development of varieties with an ability to adapt to
global warming. Utilization stage (2014-2019) should pursue the development of D/B
for greenhouse gas emission, dissemination of greenhouse gas mitigating technology,
expansion in the use of Kyoto mechanism and application of incentive program aimed

at enhancing absorbing capability. The last stage of settlement (2020-2030) is regarding
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the establishment of agricultural production system based upon low carbon and green
growth, and pursues an optimal policy combination of programs in various areas, in-
cluding greenhouse gas mitigation, greenhouse as absorption and adaptation to global
warming.

A roadmap should be drawn at every stage to ensure the establishment of low car-
bon and green growth system through implementation of sectoral programs in each of
stage of greenhouse gas mitigation-absorption-adaptation.

The stage of groundwork establishment within greenhouse gas mitigation stage in-
volves dissemination of greenhouse gas reduction technology, planting of bioenergy
crops, and emission trading scheme and pilot project for Clean Development
Mechanism (CDM). The utilization stage includes the development and dissemination
of tailored technology for each region, settlement of bioenergy production system and
emission trading scheme. The last stage of settlement pursues supplementing green-
house gas management system and establishing low carbon and green system.

The sector of greenhouse gas absorption should lay the foundation for identifying
the role of soil organic carbon, estimating the storage of organic carbon and utilization
basis. The utilization stage should introduce direct payment system for low carbon, and
the settlement stage should include the establishment of agricultural system that max-
imizes the ability to mitigate and absorbs greenhouse gas. The sector greenhouse gas
adaptation should have -in its groundwork establishment stage- the development of pre-
diction and evaluation model for productivity of agricultural sector and biota, establish-
ment of ecosystem monitoring system, and the development of species that can adapt
to global warming.

The utilization stage should involve the drawing and distribution of adaptation man-
ual, establishment of early-warning system, dissemination of varieties with an ability

to adapt to global warming and the establishment of educational system.
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3. Main Implementation Projects
3.1. Establishment of resource circulation agricultural system

For the realization of green growth in agricultural sector, a solid resource
circulation type environmentally-friendly agriculture and environmentally friend-
ly agriculture-related industry should be built. And small-scale complex
(approximately 10ha) and wide environmentally friendly agricultural complex
(approximately 1,000ha) that are established through the project for environ-
mentally friendly agricultural complex will be utilized as a basis for expansion
of production and distribution base for environmentally friendly agriculture. It
is recommendable that Regional Circulation Agriculture Support Center (ten-
tatively named) is created and operated to help these complexes take root as re-
source circulation environmentally friendly agricultural system. Especially for
transition to environmentally friendly agricultural system that issuitable for en-
vironmental capacity at each region, an effective implementation plan should be
formulated so that Regional-based Maximum Nutrients Loading System could be
carried out at an early date as it is due to be started from 2007 (Kim Chang-gil
and et al., 2008).

Industry for environmentally friendly agricultural machineries will be fos-
tered to build the sound environmentally friendly agriculture. Organic fertilizer
and by-product fertilizer will be combined through improvement of fertilizer
processing standard, and a basis should be grounded for the strict management
of inferior organic fertilizer and post management of mandatory listing of envi-

ronmentally friendly organic agricultural machineries.
3.2. Integration of Agricultural Policy and Low Carbon Eco-Friendly Policy

Green growth pursues a harmonization between agricultural activity and the

environment through paradigm shift toward low carbon environmentally friendly
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agricultural system that mitigates or absorbs greenhouse has. A transition
toward low carbon and green growth cannot be achieved only through the
implementation of environmentally friendly cultivation programs, but it requires
a reorganization of overall current agricultural policy system. To enhance
ecological efficiency that maximize the efficiency in the usage of agricultural
resource, while minimizing environmental pollution, the environmental
evaluation test should be conducted on overall agricultural policy programs,
including agricultural structure policy such as fostering professional farmer-elite
agricultural human resource, policy for agricultural production basis, distribution
policy for agricultural products, policy for farmer’s income-management
stabilization, livestock policy and rural development policy so that all these
agricultural policy programs can be combined or made consistent with low
carbon policy.

An effort should be made to introduce direct payment scheme for low carbon
agriculture, which is the most representative program of ECC, or environmental
cross compliance, for integration of agricultural policy and environmental
policy.# When various kinds of low carbon agriculture aimed at encouraging
voluntary greenhouse gas reduction are practiced, direct payment scheme for
low carbon agriculture that provides a proper incentive including manual-type
direct payment through monitoring can encourage farmers to actively participate

in low carbon and green growth.
3.3. Development and Dissemination of Low Carbon and Green technology

Green technology refers to a technology that minimizes the use of materials

4 Environmental Cross Compliance (ECC) refers to a conditional compensation program
that gives compensation to eligible farmers if they meet certain specific requirements

regarding environmental goals.
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and energy, decreases environmental load and weakens entropy through circu-
lation and utilization of renewable materials and energy for the purpose of es-
tablishment of low carbon paradigm. Therefore, green technology pursues the
minimization of use of energy and materials, and entropy that are accompanied
by the application of scientific technology, such as a technology that promotes
and restores material circulation, a technology that follows and promotes dy-
namic balance in the realm of nature and renewable energy technology. In addi-
tion, green technology entails an adjustment of input and production to an ex-
tent that natural ecosystem can handle.

Green technology with aforementioned characteristics is manifested in the
form of four distinctive technologies: greenhouse gas mitigating technology, en-
ergy efficiency technology, clean energy technology and new environmental
technology. Green technology in the field of agriculture can be categorized into
4 technologies: greenhouse gas mitigation and absorption technology in pro-
duction activity of agricultural and livestock products, energy efficiency and
clean energy technology, and new environmental technology.

First, greenhouse gas mitigation technology in the area of agriculture in-
cludes methane and nitrous oxide mitigation technology on agricultural land,
storage technology for soil organic carbon, technology for improving intestinal
fermentation of ruminant animals, improvement of animal manure treatment fa-
cility, biomass utilization and fossil fuel reducing technology. Most of these
technologies are at commercialization stage thanks to technology development
effort so far, showing a significant technological achievement. Nevertheless,
greenhouse has mitigation technology is not widely distributed in agricultural
and rural scene due to low level of technology acceptance by farmers.

Second, energy efficiency technology includes heat recovery ventilator im-
proving technology and heat exchanger improving technology. Technology de-

velopment in this area has gone to such a great extent that heat exchanger im-
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proving technology for warm air heater and exhaust heat recovery facility for
warm air heater are already at distribution stage for commercialization of en-
ergy saving technology in agricultural sector. Technology development should
continue so that energy efficiency technology can be easily accessible at rural
level including creating complementary plan for achieving economical
efficiency.

Third, clean energy technology refers to a technology that utilizes non-pollut-
ing energy sources including geothermal, solar power (photo voltaics), wind
power including multifold thermal cover and water filter protection curtain.
Clean energy technology also involves the development of production model for
cellulose crops to produce bio-ethanol such as canola, sweet potato for ethanol
and C4 (non-food crops), and Korean cellulose ethanol.

Forth, new environmental technology includes bio crop protection agent us-
ing natural materials, biological pesticide such as environmentally friendly mi-
cro-organism and natural enemy, development of urban building type plan sys-
tem for crop production through convergence of agriculture and cutting-edge
technologies, such as Nano Technology(NT), Biology Technology(BT),
Information Technology(IT), Environment Technology (ET)and crop production
technology using LED. More efforts should be made for commercialization of
new convergence green technology, including production of rice bran products
using supercritical fluid (materials put onto temperature and pressure above crit-
ical level) and introduction of bio-refinery for rice.5

Green technology of the future actively involves the development of

state-of-the-art technologies, such as NT, BT, IT, and ET, leading to the expect-

5 Bio-refinery refers to a technology that does not use oil to produce industrial materi-
als and energy, but produces raw materials for energy industry, such as renewable bi-
omass (rice, rice bran, corn) to prepare for oil depletion, and to significantly reduce
climate change and environmental pollution.



266

ation that convergence technology will be expanded in the agricultural sector.
And more attention and support need to be paid to the installment and ex-
pansion of plant factory and vertical farm that uses such convergence

technologies.
3.4. Development of Policy Programs Based on Carbon Information

In order to effectively pursue green growth, the success of which largely depends
on greenhouse gas reduction in each sector, it will be essential to develop policy pro-
grams that actively utilize carbon information. One of the major policy options is
“carbon labeling” system. It seeks market-oriented greenhouse gas reduction by quanti-
fying carbon emissions along with the entire product life cycle of production, trans-
portation, distribution and disposal and make the information available to consumers
to induce them to lead a low-carbon, greener life. Korea introduced carbon reduction
labeling system of its own in February 2009. In the agri-food sector, its implementation
is currently limited to processed products such as precooked rice and tofu, but it is nec-
essary to expand the system to agricultural commodities and other food-related areas
through appropriate measures including establishment of greenhouse inventory along
the steps of production, procession and consumption.

Different types of carbon emissions markets are currently working in place where
carbon emission rights - the right to emit greenhouse gases - are commercialized and
traded. The types of the market can be categorized into “allowance-based market” and
“project-based market” depending on what origin the right is based upon; and into
“mandatory carbon market” and “voluntary carbon market” depending on whether the
reduction is compulsory according to the Kyoto Protocol.

Clean Development Mechanism (CDM), a regime of project-based market, can be
considered for introduction in the agricultural sector. The utilization of CDM is still
in its early stage in the domestic agricultural sector, but has a huge potential to contrib-

ute to greenhouse gas reduction and green growth if potential business items are ex-
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plored and identified by benchmarking overseas CDM operation cases. The launch of
CDM projects should be more actively considered including establishment of interna-
tionally-approved animal waste biogas plant and bioenergy projects using agricultural
byproducts. In order to boost CDM projects in the domestic agricultural sector, feasi-
bility studies should be conducted first on projects with higher possibility of green-
house gas reduction such as methane reduction in livestock waste disposal facilities and
utilization of biomass and bioenergy.

The second option to consider in regard to emissions trading system (cap and trade
scheme) is to trade the emissions reduced in the agricultural sector with players in the
non-agricultural sectors. the cap and trade scheme, the implementation tool of the
Kyoto Protocol, is operated or test-operated in EU, Britain, Canada, Denmark and
Japan. Each country committed to the Protocol allocates emissions allowances to do-
mesticsectors and companies to achieve the mandatory reduction targets under the
Protocol. A company that fails to reach the target can purchase emissions rights from
other sectors. It is necessary to develop appropriate programs for early reduction or ab-
sorption of greenhouse gases under a new market-oriented policy that can encourage

farmers to participate in carbon reduction efforts.
3.5. Utilization of Green Finance in Agricultural Sector

Green finance stems from “environmental finance” or “sustainable finance”
used in foreign countries, but in Korea it implies something more compre-
hensive and economy-oriented. Green finance is a concept that incorporates in-
direct support for green industries by including the process of environmental
risk management, etc. Green finance in Korea has been actively planned and
pursued mostly by state-run financial Institutions. Non-governmental financial
institutions have recently started to engage in green finance by devising green
products and systems in support of green industries, but there has been little

tangible result.
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An example of green finance in the agricultural sector is a “Green World
Installment Deposit” launched by the National Agricultural Cooperative
Federation, which applies up to 0.6%p of preferential interest rate to the deposit
if the subscriber participates in low-carbon, green growth related activities. As
another example of green finance, LIG Insurance Company introduced a special
policy for losses related to eco-friendly agricultural products. Under the policy,
if pesticide residues are detected in eco-friendly products purchased by consum-
ers, the producer of such products are compensated for the costs to redeem the
consumer confidence on the concerned products and to prevent future occur-
rence of such cases (e.g., direct compensation to consumers). Measures to pro-
mote green finance in the agricultural sector include financial support for the
introduction of green energy technology in capital-intensive areas such as pro-
tected livestock and horticulture; financial assistance for agricultural production
facilities utilizing green technologies for energy-saving and higher efficiency in
production as well as for packaging and transportation in the process of dis-
tribution; and creation of agricultural investment fund to provide loan programs

with preferential rates for businesses distributing green agricultural technologies.
3.6. Education and Communication for Green Growth

Shift to low carbon green growth regime will require a substantial invest-
ment in and support for education and training programs aimed at promoting
active participation in the green growth effort of relevant players such as farm-
ers, businesses and policy makers. The day-to-day actions on field for low-car-
bon, green growth in agriculture are lead by Agricultural Research and
Extension Services of each province and Agricultural Technology Centers in
municipalities, local producers’ units, and leading farmers. Therefore, structured
education and communication programs targeting core leaders in the sector

should be one of the priorities.
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V. Concluding Remarks

In the face of so-call an “energy-climate era,” a new development strategy is re-
quired to replace the conventional growth strategy faced with its own limitation. In pre-
paring for the future, the low-carbon green growth became the main stream as an in-
evitable core task to be performed home and abroad, and it is anticipated that there
will be a lot of discussions in relation to the preparation of a green growth strategy
to cope with the global warming for a considerable period of time. As the agricultural
sector takes up a very low portion of the total amount of domestic greenhouse gas
emission with approximately 3%, there is a possibility that proper attention may not
be paid to the administering of greenhouse gas reduction in the agricultural sector. In
this regard, we need to do benchmarking major advanced countries such as the U.S.,
Europe and Japan where agricultural sector is given significant attention in terms of
implementing green growth. The agricultural sector has significant potential to contrib-
ute not only to the administering of national greenhouse gas reduction but also to the
national development toward green industry in the future.

Given that the growth paradigm in agriculture up to date has been based on pro-
ductivity-oriented quantitative approach, green growth holds a significance of paradigm
shift for the sector into qualitative approach which takes both productivity and ecology
into account. In the light of this shift, Korea’s agricultural sector should leave the old
paradigm behind and pro-actively seek measures to play a part in resolving global
warming and to achieve a balance between agricultural development and environmental
protection. In order to accomplish green growth in the agricultural sector, we should
create an innovative way to turn inconvenience into a growth engine by leaving exist-
ing convenience and inertia behind, and by achieving a shift in thinking among rele-
vant parties to ensure that inconvenience and hazard can be properly managed. For this
to happen, an amicable atmosphere should be created where a bold paradigm shift, sug-

gestion of various ideas and active discussion can take place. First of all, it is urgent
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that we come up with the implementation strategy that allows us to maintain the
unique characteristics of agricultural sector as a green industry, and thereby eventually
achieve green growth by actively developing public functions, such as atmospheric pu-
rification and environmental protection through agricultural production innovation and
clean technology. It is particularly necessary to establish green governance where all
farmers, relevant organizations and policy makers concerned can work together, and a
strong will to implement green growth and an effective execution system are required
to accomplish green growth. However, policies to promote environmentally friendly ag-
riculture itself is not enough to ensure assured transition toward low-carbon green
growth agricultural system, but reorganization of overall agricultural system is needed.
Especially, agricultural policy and low carbon environmental policy should be properly
integrated so that the concept of green growth in overall agricultural sector takes root.
In order to maximize the policy effectiveness through proper combination of policy in-
struments in various relevant sectors, green innovation system should be established
where policy makers, researchers, relevant organizations, farmers and other relevant
bodies can have proper understanding of green growth and share their roles. In addition
to that, a systematic, staged and feasible strategy to develop technology should be de-
vised and implemented on a steady basis that utilizes green technology reducing or ab-
sorbing greenhouse gas in agricultural sector into a growth engine. When green growth
in agricultural sector is successfully implemented, agriculture will solidify its position
as a green industry that manages national land in an environmentally sustainable man-
ner, as a life industry that supplies safe agricultural products, and as a good industry

that manages national greenhouse gas.
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2.2. Impacts of Climate Change on China’ s Agriculture

XIONG Wei
Institute of Environment and Sustainable Development in Agriculture,

Chinese Academy of Agricultural Sciences

Abstract:

Food production in China is a fundamental component of the national
economy and driver of agricultural policy. Sustaining and increasing output
to meet growing demand faces significant challenges including climate
change, increasing population, agricultural land loss, and competing
demands for water. Recent warming in China is projected to accelerate by
climate models with associated changes in precipitation and frequency of
extreme events. How changes in cereal production and water availability
due to climate change will interact with other socio-economic pressures is
poorly understood. By linking crop and water simulation models and two
scenarios of climate (derived from the Regional Climate Model PRECIS)
and socio-economic change (downscaled from IPCC SRES A2 and B2) we
demonstrate that by the 2040s the absolute effects of climate change are
relatively modest. The interactive effects of other drivers are negative,
leading to decreases in total production of -18% (A2) and -9% (B2).
Outcomes are highly dependent on climate scenario, socio-economic
development pathway and the effects of CO2 fertilization on crop yields
which may almost wholly offset the decreases in production. We find that
water availability plays a significant limiting role on future cereal
production, due to the combined effects of higher crop water requirements
(due to climate change) and increasing demand for non-agricultural use of
water (due to socio-economic development). Without adaptation, per capita
cereal production falls in all cases, by up to 40% of the current baseline.
By simulating the effects of three adaptation scenarios we show that for
these future scenarios China is able to maintain per capita cereal production,
given reasonable assumptions about policies on land and water management

and progress in agricultural technology. Our results are likely to be



274

optimistic because PRECIS simulates much wetter conditions than a
multi-model average, the CO, crop yield response function is highly
uncertain and the effects of extreme events on crop growth and water

availability are likely to be underestimated.

Key words
China food production; climate change water availability; scenarios,

adaptation.

1. Introduction

Food production in China is a fundamental component of the national econo-
my and driver of agricultural policy. Its global importance is measured by the
fact that Chinese agriculture supports staple food supply for most of its pop-
ulation (~20% of global population) and produces 30, 15, and 17% of global
production of rice, wheat and maize, respectively (as of 2003; Winters and
Yusef, 2007). Sustaining and increasing this output to meet growing demand
faces significant challenges including, land degradation, maintaining yield gains
through agricultural technology, changing patterns of food consumption (per
capita increase and changes in dietary preference), increasing population, pres-
sure to use agricultural land for other purposes, and competing demands for wa-
ter currently used for irrigation (Gale, 2002 Zhao et al., 2008). In the face of
these challenges there is increasing concern about the impacts of future climate
change, and interaction of climate change, water availability, land use change,
and socio-economic development on food security (Gregory and Ingram, 2000;
Parry, 2001; Rosegrant and Cline, 2003; Gregory et al., 2005).

Water availability is critical for agricultural production (Fischer et al., 2007)

and is already a major stress factor for China’s grain production, particularly
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in northern parts of the country (Li, 2006). In China, irrigated agriculture is the
primary consumer of water and accounts for over 70% of total use. More than
75% of grain production in China is from irrigated land. Irrigation plays a ma-
jor role in food security and poverty alleviation in China, and even in stabiliz-
ing the world grain market due to the significance of China’s grain imports (Jin
and Yong, 2001).

Studies of climate change impacts on crops in China show conflicting results
and uncertainties primarily relating to differences between crop models
(empirical, econometric, biophysical), differences between GCM scenarios and
whether the effects of CO, fertilisation are included. CO, fertilisation tends to
increase yields and offset the negative effects of higher temperatures. Recent re-
views (e.g. IPCC, 2007 Zisha et al., 2007) conclude that simulations of CO, ef-
fects on crop yields are still within the range observed in experimental trials
(Kimball et al., 2002). Econometric studies using Ricardian analysis show both
negative (Wang et al., 2007) and positive effects on average farm net revenues
(Liu et al., 2004). Lobell et al. (2008) presented empirical relationships between
observed harvests and monthly temperature and precipitation for seven crops in
China. Only two of the relationships were statistically significant (P < 0.05).
They modelled probability distributions of crop production changes using mul-
ti-model output (20 GCMs) for 2030 and found moderate (< 5%) increases in
five cases (including wheat) and decreases for rice and maize.

Crop modelling studies without CO, fertilisation tend to show negative im-
pacts on crop production. Tao et al. (2008) made a probabilistic assessment of
changes in rice yield (based on 20 different climate scenarios) and found that
rice yield would decrease with a probability of 90%. Similar results have been
reported by Jin et al. (1995) and Yao et al. (2007) for rice and by Jiang et al.
(1998) and Ju et al. (2005) for wheat. Fischer et al. (2005) inferred that gen-
erally higher precipitation projected by GCMs for China will benefit future na-
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tional food production. Lin et al. (2005) also found the effects of higher CO,
concentrations offset the negative effects of higher temperatures, resulting in
average increases in yield of 13% for rice, 18% for maize, and 28% for wheat.

The interactions between climate change, crop production, land use and wa-
ter availability have been largely neglected until recently (Betts, 2005). The
drivers of agricultural responses to climate change are direct biophysical effects
and their mediation through socio-economic processes. The relentless pressure
of increasing population and per capita food consumption on land and water use
are major factors in determining the characteristics of future scenarios of food
security and are likely to be key factors in increasing the risk of famine in the
future (Slingo et al., 2005). Recent studies have used a variety of models and
climate scenarios to analyze the integrated impacts of climate change on food
production. Several integrated assessments have incorporated water availability
(e.g. Rosenberg et al., 2003; Rosenzweig et al., 2004) and others have consid-
ered different socio-economic development pathways (e.g. Parry et al., 2004;
Fischer et al., 2005). Although most of the integrated assessments have been
done in developed countries (e.g. Izaurralde et al., 2003; Holman et al., 2005,
2008 etc.), results for China have been referred to in global studies such as
Parry et al. (2005). They simulated modest changes in China’s national potential
grain yield by the 2080s (range of 0%~2.5%)which would be indistinguishable
from the effects of background climate variability.

This paper sets out a framework to assess the direct effects of climate change
(using high resolution regional scenarios) on cereal crop yields(using detailed
simulation of rice, maize and wheat) and the indirect effects of changes in water
availability (as it affects irrigation water supply). Other factors considered in-
clude the direct effects of CO, fertilization and changes in arable land and de-
mand for water due to population increase and economic development based on

socio-economic scenarios (downscaled from the IPCC SRES, Gaffin et al.,
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2004). Changes in crop yields and water availability are presented and, using
areas of crops sown across China, converted into estimates of cereal production,
expressed as a national total or per capita. The analysis explores projections of
the future for the 2020s and 2040s using two emissions scenarios (A2 and B2),
with and without the direct effects of CO,. Results are presented in a stepwise
manner to demonstrate the relative impacts of climate change and other drivers
on cereal production. Our objective is to quantify the influence of different driv-
ers of change on future cereal production in China and to examine the effective-
ness of three adaptation scenarios, which reflect national level agricultural poli-
cy objectives, in relation to maintaining national grain production. The adapta-
tion scenarios consider: prioritizing water allocation for cereal production; suc-
cessful implementation of controls on agricultural land conversion and sustained
improvements in agricultural technology in the future.

The next section introduces the modelling framework and the scenarios.
Section 3 presents the impacts models and methods. Section 4 presents the re-
sults in a stepwise manner, before introducing the overall integrated results and
the effects of adaptation scenarios. The final section discusses the main assump-
tions and factors not included in the analysis and the wider research and policy

implications of the results, before identifying our main conclusions.

2. Generating scenarios

Figure 1 shows the components of the analysis and their linkages. Expert judgement
was used to ensure that as far as possible the climate scenarios, socio-economic scenar-
ios (SES) and adaptations were internally consistent and underpinned by similar as-

sumptions about the future guided by relevant storylines.
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Fig. 1. The main steps and linkages between different components in the

analysis.
A= Changes in: T = temperature, P = precipitation and R = radiation. A2, B2 are the IPCC
SRES emissions scenarios.

Climate impacts were simulated using process-based models with high reso-
lution climate scenarios (50kmx50km). In brief, the overall process can be de-
scribed in five steps. First, climate change and SES were constructed for China;
second, crop models and a hydrological model were used to simulate the im-
pacts of climate change on crop production and water availability; third, total
national rainfed and irrigated cereal production was calculated; fourth, the ef-
fects of the drivers were combined and compared; and finally, the effects of

three policy related adaptation scenarios were assessed.

2.1. Climate Change Scenarios for China

Regional climate scenarios were generated using a high resolution (~50 km grid in-

terval) atmospheric regional model (PRECIS -Providing Regional Climates for Impacts
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Studies, Jones et al., 2004; Xu, 2004 Xu et al., 2007). Two scenarios of CO, concen-
trations (based on the IPCC SRES A2 and B2 stroylines) were used with PRECIS to
simulate changes in daily temperature, radiation, and precipitation. A2 represents me-
dium-high emissions and B2 medium-low, together they encompass a wide range of
future emissionspathways (Nakicenovic and Swart, 2000). It is important to note that
the CO, concentration scenarios used to drive PRECIS (Table 1) were derived from
the SRES emissions scenarios using a simple carbon cycle model which does not ac-
count for a potential acceleration in CO; concentrations due to climate-carbon cycle
feedbacks. This uncertainty has received limited attention but is potentially very im-
portant (Meehl et al., 2007) and means that the standard concentrations scenarios used
here (A2 and B2) will not necessarily be associated with their corresponding socio-eco-
nomic scenarios. However, to avoid confusion in our analysis we kept the respective
CO; concentrations and socio-economic scenarios together. PRECIS projections of fu-
ture temperature, precipitation and radiation in China are summarized in Table 1 for

three future 30-year time slices.

Table 1. Average changes in surface air temperature, precipitation and radiation
relative to a baseline period (1961-1990) under SRES A2 and B2 emissions sce-
narios simulated by PRECIS. Corresponding CO. concentrations are also given.

A2 Emissions Scenario B2 Emissions Scenario
Timescale Temperature ~ Precipitation  Radiation ~ CO, Temperature ~ Precipitation ~ Radiation ~ CO,
change (°C) change (%) change (%) (ppmv)  change (°C)  change (%) change (%) (ppmv)
2020s
(2011~ 2040) +13 +5 +0.5 440 +15 +4 +0.5 429
2050s
(2041~2070) +2.6 +10 +0.7 599 +24 +6 +0.7 49
20805 +4.5 +17 +1.1 721 +34 +9 +09 561

(2071~2100)

As different climate models (global and regional) simulate different patterns of re-
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sponse in temperature and particularly precipitation it is important to assess how
PRECIS results compare with those from other climate models to reflect this source
of potential uncertainty. Results are presented from 17 climate models made available
through the Program for Climate Model Diagnosis and Intercomparison (PCMDI) for
the IPCC Fourth Assessment Report (Meehl et al., 2007). Forty years of temperature
and precipitation data were used from the 20th Century model runs (1961-2000)and 99
years of data were extracted from the SRES A2 and SRES Bl scenarios (2001-2099,
see Xiong et al., 2008a for detail).

2.2. Socio—economic scenarios for China

To be consistent with the high resolution climate scenarios available from
PRECIS we developed socio-economic scenarios (SES) at provincial level for
A2 and B2 out to 2050. The methods are based broadly around those used in
Nakicenovic and Swart (2000) and Gaffin et al. (2004) and guided by relevant
literature on agricultural and other trends in China (e.g. Yang, 2000; Zhao et
al., 2008). The IPCC SRES B2 storyline fits broadly with China’s national so-
cial and economic development plans over the medium to long term and is tak-
en here as an optimistic or desired socio-economic scenario. The ‘A2 family’
represents the higher range of likely CO, emissions under the development of
business as usual, and is chosen here to represent an environmentally pessi-
mistic development pathway.

Based on SRES GDP and population projections we changed the base year
from 1990 to 2005 according to more recent statistics (China Statistical Year
Book, 2006) and assumed a linear relationship between global and country
scale. National annual population and GDP growth rates were set equal to the
SRES rates for southeastern Asia.

Scenarios of future water demand were based on four sectors agricultural
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(AW), industrial (IW), domestic (DW), and municipal (MW). A combination of
recent trends in water use, other research and expert judgement were used to
calculate water demand in each sector. Irrigation water use in all provinces is
projected to decrease based on the assumption that technology advancements in
irrigation and water management, and implementation of water sector reform
and new policies will continue. For the IW and DW sectors per capita water
consumption was based on economic development and technological advances.
The proportion of demand from the municipal sector was assumed to increase.

Since China’s Reform period began in the late 1970s arable land has de-
clined substantially (Yang 2000; Zhao et al. 2008) although not evenly over
time and space. Coastal and central provinces lost arable land andnorthern and
western provinces have tended to gain arable land. During 1986-1995 arable
land was lost to capital construction, conversion to higher value production and
natural hazards (Yan et al. 2006 as cited in Zhao et al. 2008), whilst in the
north land was reclaimed from forests and pasture (Song 1998 as cited in Yang
2000). Concern about land degradation resulted in the ‘Grain-for-Green’
Programme in 1998, intended to convert marginal arable land to grasslands and
forest (Feng et al. 2005) which became a significant regional source of arable
land loss. Pressures on agricultural land are counter-balanced by government
policies such as the Basic Farmland Protection Regulation (Shao 2006). For this
study relationships were derived between provincial scale GDP and change in
arable land area, using the hypothesis that urbanization and industrial growth
are the main drivers in national arable land area conversion (Yang 2000).
Conversion of arable land in the future was projected using the provincial level
relationships, interpolated to the 50km * 50km grid. For A2 the future rate of
change was consistent with recent trends (between 1990 and 2005) and for B2
the area of arable land was kept constant at the current level to reflect success-

ful implementation of national policies.
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3. Modelling impacts

3.1. The crop and hydrological models

Three CERES crop models (Ritchie et al., 1989) were modified to simulate
yields and potential irrigation demand across China at the same resolution as
the regional climate model (50km *50km): Rice, maize and wheat. Full details
of the models are presented in Xiong et al. (2007a, b) and details of recent im-
provements in their calibration and validation in Xiong et al. (2008b, c). The
simulated yields are assumed to represent observed yields obtained in the field
assuming technological levels from 2000. Crops are simulated for rainfed and
irrigated conditions using areas of crops sown across China based on the dis-
tribution in 2000 (obtained from county census data).

For irrigated crops water is applied periodically throughout the growing sea-
son and the total irrigation water requirement for each grid and crop is obtained
by multiplying by the total irrigation area. Crop response to CO, is based on
results from FACE experiments from (Kimball et al., 2002) a 850 ppm CO;
concentration causes a roughly 40% increase in photosynthesis for wheat and
rice, and 15% for maize. Higher CO, levels tend to decrease the evapotranspira-
tion rates of crops and improve their water use efficiency.

The Variable Infiltration Capacity (VIC) hydrologic model was used to simu-
late runoff, water yield (surface flow + groundwater flow + lateral flow — loss
from evapotranspiration) at 50km x 50km grid resolution across China.
Previous studies have validated VIC simulation of runoff in China and stream-
flow simulation in some catchments (Su and Xie, 2003). Daily water yield was
calculated from each grid cell and annual total water yield series were calcu-
lated for ten main river basins in China (Fig. 2). These volumes were used to

provide estimates of annual renewable internal water resources in each basin
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(WRI).
3.2. Agriculture water use and irrigation area

Water available for agriculture (WAA;) in province i was calculated as (1)

j=1

WAA =[i(\NR|j xR, x P, )]X(AWi/(AWi + DW; + W, +MW, ) 1)

Where R; is the water exploitation proportion in basin j (an average value of
the observed exploitation proportion for each basin from 1994 to 2005 which
is assumed to remain constant in the future), P; represents the proportion of wa-
ter used in province i that comes from basin j (based on the average value from
historical data for 1994 to 2005). For any given grid k in i province, the
Available Irrigation Water, AIW; is computed as (2)
AW, =WAA x(IA /IA) @)

Where A is the irrigation area in grid k and IAx is total irrigation area in k
province.

The balance between AIW and potential crop irrigation demand (section 3.1)
in each grid cell was used to limit irrigation and estimate the irrigated area of
each crop at the grid cell. Because most of the rice planted in China is irrigated
paddy rice, we assumed that rice takes highest priority for water withdrawal,
with the objective of irrigating as much of the present area of rice as available

water permits. The remaining water was allocated to maize and wheat.
3.3. National cereal production
Estimates of national total cereal production incorporated scenarios of land

use change based on the SES (section 2.2). The future area of crop land in each

grid was calculated as a function of current arable land, multiplied by projected
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arable land conversion rate. The conversion rate was set to the rate of the prov-
ince in which the grid lies. These estimates, together with an assumption of
constant patterns of crop-planting and crop mix were used to calculate total pro-
duction, by multiplying the area of irrigated or rainfed crops by the yield per

unit of land area.

3.4. Combinations of driving forcesand simulation runs

In order to determine the contributions of different driving forces to the
overall impacts on total crop production and per capita productivity, a series of
simulations were performed with different combinations of scenarios and
drivers. The combinations were; climate change scenarios only (CC), climate
change scenarios + CO; fertilization effects (CC+CQ,), climate change scenar-
ios + water availability (CC+WA), climate change scenarios + CO, effects +
water availability (CC+CO,+WA), climate change scenarios + water availability
+ arable land loss (CC+WA+LA), and climate change scenarios + CO, effects
+ water availability + arable land loss (ALL). The annual total and per capita
cereal production was calculated for each combination from 2011 to 2050 and
compared with simulated current production (climate for 1961-1990 and agricul-
tural technology and cultivated area for 2000). Averages were calculated for the

periods 2011-2030 (2020s) and 2031-2050 (2040s).



285

4. Results

4.1. Main results of the socio—economic scenarios

Table 2 lists the main components of the SES. Agricultural land use was
projected, based on extrapolation of recent trends across China. The rates of
change and areal estimates are subject to large uncertainty due to problems with
observed data and the important role of policy interventions (Yang 2000; Liu
et al. 2005). Changes range from large decreases with A2 (due to high con-
temporary rates) and moderate change with B2 (reflecting national policy inter-

ventions to slow decline in agricultural land area).

Table 2. Population and GDP projections for China in the two SES, plus the
general characteristics of the scenarios.

A2 B2
2000 2005
2020 2050 2020 2050
GDP 99,200 156,000 301,000 837,000 481,000 1,450,000
Population 127 131 1.53 1.94 1.44 151
GDP per capita ($) 950 1,700 2,400 5,200 4,050 11,650
Water demand 5497 5,633 6,161 1470 6,194 6,910
Arable land 128,250 121,500 113,950 107,700 121,500 117,550
Rapid regional economic growth, Local emphasis and environmental
materialist; low GDP growth rate; priority; moderate GDP growth rate
Characertistics high  population  growth; rapid and population growth; conservation

decrease of arable land; and rapid of arable land; and steady growth of

growth of water demand. water demand.

Notes: GDP in 100 M RMB at comparable price in 2000; Population: billion persons; GDP per
capita Unit: USD in 2000 (100USD = 828RMB) arable land: 1000 hectares; water
demand: 100 M m3. Figures are rounded to nearest thousand (50 for per capita GDP).
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Water demand was projected to increase from 5633 (2005) to 7470 (A2),
and 6914 (B2) in 2050 (100M m’). This was accompanied by a shift in the pro-
portional use of water by sector; primarily away from agriculture in response
to greater demand from industrial, urban and municipal users. The proportion
of water used for agriculture decreases from 63.6% in 2005 to 37.5% (A2),
46.2% (B2) in 2050.

4.2.Impacts of climate change on crop production

In 2000, the total cereal production in China was 395.7 million metric tones
(MT), with 189.8, 99.6 and 106.2 MT for rice, wheat, and maize, respectively
(FAOSTAT). The corresponding planting acreages for the three crops were
30.3, 26.7, and 23.1 million ha. The projected cereal production for the current
conditions was 429.8 MT (rice, wheat and maize comprise 216.6, 104.6, and
108.6 MT, respectively, without limitation from water).

Figure 2 shows that without CO, fertilization climate change decreased ce-
real production in China under B2, but increased it under A2, in both the 2020s
and 2040s. The production of rice increased a little under the A2, but decrea-
sedunder B2. Wheat production increased in all cases and maize decreased in
all. CO, fertilization effects caused increases in production in all cases
(production increased by 14.2% (2020s) and 13.9% (2040s) under A2, and
5.5%, 6.6% under B2, respectively). The largest change occurred for wheat, and
the smallest for maize. The differences between the effects of A2 and B2 are
modest, within roughly 10%, and very small between the 2020s and 2040s
(<5%).Spatial patterns of change in total crop production by the 2040s exhibit
marked differences across China (not shown). The general pattern shows in-
creases in the northeast and north and decreases in the central, eastern and

southern provinces.
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Fig. 2. Changes in total cereal production for China with present (2000) culti-

vation areas and maximum irrigation area. Observed production (from FAO),
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of the data set.

4.3. Impacts of climate change and water availability on the area
of irrigated land

Water availability is critical for agriculture production (Fischer et al., 2007).
In China, irrigated agriculture is the primary consumer of water. More than
75% of grain production in China is from irrigation land (Jin and Yong, 2001).
Results from simulations with VIC showed an overall increase in water re-

sources in the future as precipitation increases offset greater losses to evapo-
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ration (roughly 10% in all cases). However, due to increases in demand in other
sectors (domestic, municipal and industrial) captured in the SES the water avail-
able for agriculture decreased. This resulted in substantial decreases of irrigated

land in all cases, under the assumption of current irrigation practice.
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Fig. 3. Change in the total annual irrigated area (including paddy rice area and
other irrigated land, wheat/maize) due to changes in future water availability
(resulting from climate change and socio—economic change). The upper and

lower hinge of the box indicates the 75" percentile and 25" percentile of the data

set (20-year), respectively. The line in the box indicates the median value of the
data set. The ends of the vertical lines indicate the minimum and maximum
values.
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Figure 3 shows changes in the area of irrigated land with climate change af-
ter irrigation is limited according to water availability for agriculture. In this es-
timation, the available water was assumed to first meet the irrigation demand
of the current area of cereal production. For paddy rice the baseline area is
29.9M ha. This showed alarge decrease with A2, and moderate decrease with
B2.For the area of irrigated wheat/maize the decreases were generally quite
small under A2 and B2. With CO, fertilization effects included the changes be-
come smaller in most cases. Changes in the area of irrigation for wheat and
maize were generally small because of increased water use efficiency, caused
by higher CO, concentrations, reduced the irrigation water requirements. The
different changes of water availability imposed on rice and wheat/maize were
related to the different geographic distribution of the cropsrice is largely dis-
tributed in the humid southern and northeastern China, and wheat/maize mainly

located in semi-humid or semi-arid northern and western China.

4.4, Integrated results for national cereal production

Figure 4 shows the percentage change intotal cereal production in China un-
der different combinations of drivers. A2 and B2 increase average production
moderately in the 2020s, but only slightly in the 2040s (first cluster of bars in
Fig. 6). Including CO, effects led to large increases in production ranging from
12% to 18% due to stimulated photosynthesis and improved water use
efficiency. A2 produced a larger increase in production than B2 primarily be-
cause of its higher CO, concentrations. Including the effects of water avail-
ability with and without CO; fertilization led to increases and decreases in total
production, respectively. The fifth cluster of bars shows the additional effects
of decreases in arable land which further reduced total production under A2 due

to its higher rate of land conversion. The overall effects of climate change, wa-
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ter availability and agricultural land conversion reduced production in the 2040s
by 9% (B2) and 18% (A2). The final cluster of bars in Figure 6shows the in-
tegrated effects of all drivers and highlights the counter-balancing effects of
CO, fertilization, such that slight increases in production occur in all cases ex-

cept the 2040s under A2.
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Fig. 4. Change in total cereal production under different combinations of drivers
(CC: Climate Change; CO.: CO» fertilization effects; WA: Water Availability; LA:
Agricultural land conversion; All: Climate Change, CO; fertilization effects, Water
Availability, and Agricultural Land conversion). The upper and lower hinge of the
box indicates the 75" percentile and 25" percentile of the data set (20-year),
respectively. The line in the box indicates the median value of the data set. The
ends of the vertical lines indicate the minimum and maximum values.
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5. Discussion

We have presented the first detailed attempt in China to link the interactions
of climate change, crop production, water availability and socio-economic
development. Our results highlight in terms of cereal production, key challenges
and sensitivities, however, it is important to examine the main uncertainties and

assumptions and their relative significance to the results.

5.1. Key uncertainties and assumptions

The main scientific uncertainties: Standard concentration scenarios for A2 and
B2 (based on emissions pathways) were used to drive PRECIS and these do not
account for possible acceleration of the CO, concentrations due to climate—car-
bon cycle feedbacks (Meehl et al., 2007). This means that A2 and B2 SES
might not necessarily be associated with their corresponding climate scenarios.
Differences in the spatial patterns and magnitude of future precipitation between
climate models have a large bearing on future yields of rainfed crops and irriga-
tion water availability. Differences in the daily characteristics of climate varia-
bles and differences between ensemble experiments will also influence the over-
all results. The multi-model average precipitation change is much lower than
PRECIS but due to the data requirements of the crop models it has not been
possible to simulate impacts with other climate models. This is a key require-
ment for future analysis and our results should be understood as just one real-
ization of future climate impacts and probably optimistic due to PRECIS’ large
precipitation increases.

The effects of CO, on crop yields are critical to the overall results, but they
remain highly uncertain. CERES simulates the effects of CO, on photosynthesis

and on crop water use efficiency broadly in line with current experimental and
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modeling results. Given present state of knowledge it is not possible to attribute
different levels of confidence to results either with or without CO, effects and
therefore we present both with equal weight with the expectation that the reality
should lie within this range and not beyond it.

The significance of extreme events: China’s vulnerability to climatic hazards
is high; because of its size and geographical extent it experiences many types
of hazard and because of its transitional economy, production and employment
in sectors such as agriculture remain very important, such that millions of live-
lihoods are exposed to climate related risks. The annual average crop area af-
fected by meteorological hazards is around 50 million ha and economic losses
amount to over 200 billion RMB per annum (Wang, 2007). Drought in
2004-2006 in Ningxia (Northwest China) led to crop failure, increased need for
local people to purchase water and significant economic impacts (Yue et al.,
2008). China’s high exposure and sensitivity were clearly highlighted by the
events during January and February 2008 when unusually low temperatures and
heavy snowfalls (the heaviest in ~50 years) in southern China brought massive
disruption to transport networks during the peak travel period of the Spring
Festival. By mid-February the impacts had spread to 21 provinces, caused 129
deaths, destroyed crop harvests across 1.68 M ha, and led to direct economic
losses of 152 billion RMB (Wang, 2008).

Climate models, either global or regional, are unlikely to capture fully the
spatial and temporal detail of many extreme events across China. This is due
to the imperfect understanding of their physical causes and limitations related
to model structure. Crop models may also fail to simulate the total impact of
events such as temperature peaks and soil moisture deficits during critical stages
in crop growth cycles.

Assumptions related to the impacts modeling: The simulation of crop pro-

duction did not incorporate the effects of changes in distribution and impact of
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pests and diseases, changes in management practice, crop variety and type, and
the multiple cropping index. Farmers were assumed to apply optimum inputs.
Water management and efficiency of use were also assumed to continue at cur-
rent levels and the observed planting and irrigation area were used to calculate
future potential production. Water use did not consider non-grain production
and livestock requirements, both of which are growing rapidly in China, the ra-
tio of arable farming output value to total agricultural output value fell from
89% (1949) to 49.7% (2005, Zhao, et al., 2008). Also, whilst agricultural water
availability was constrained within the simulations, it was assumed that all of
the agricultural water is available at the correct times for irrigation. Decreasing
groundwater levels due to abstractions for irrigation and urban water use (e.g.
North China Plain) and declining soil fertility were not incorporated in the mod-
elling work.
Assumptions in the SES: We downscaled IPCC SRES storylines to China and
sub-national scales, however, large uncertainties exist in the SRES SES and it
is quite possible that China will follow different pathways to the world and
Asia. Indeed, the A2 population is much higher than other projections and given
current national policies on population probably unrealistic. Farmers and agri-
cultural policies will respond to many signals and drivers but we have made no
assumptions in the SES about their roles in affecting production. The SES do
not incorporate incremental responses or anticipatory actions in response to
change as it occurs; i.e. there are no feedbacks in the scenarios: they are not
co-evolutionary. Our results do not include the effects of extreme events and
adaptation related to agronomic practices.

We have made no assumptions about the role of crop prices and international
trade in affecting production and incremental responses/anticipatory actions in
response to changes as it occurs (i.e. there are no feedbacks in the scenarios).

Other important trends not included here are rapid changes in food consumption
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patterns in China. For example, average per capita meat consumption increased

from 8.2 kg to 25.3 kg between 1978 and 2000 (Zhao et al., 2008).

5.2. The wider implications of the results

To provide some traction to the results of this impact analysis we set the
results in the context of maintaining national food (staple grains) sufficiency in
China. This is an important current policy goal for China and is likely to remain
a major influence on agricultural policy and practice over the timescales consid-
ered in our study. Nevertheless, this production oriented policy goal ignores is-
sues of sustainability, such as land degradation and over-application of inputs,
all of which need to be addressed to maintain and increase future production.

In relation to climate change the results demonstrate the importance of im-
proving our understanding of the effects of CO, fertilization in real world
situations. Water availability is a critical factor for agricultural production in
China and so effective linkages between agriculture and water manage-
ment/policy will be vital for successful adaptation. Improved projections of fu-
ture water availability will require better surface and groundwater modeling and
simulation of soil moisture dynamics and evapotranspiration. In terms of adapta-
tion we have identified three broad-level scenarios; there is a need to develop
more detailed and grounded policies based on understanding of existing deci-

sion-making and management practice which are highly context specific.

6. Conclusions

The effects and interactions of multiple drivers of change (climate, CO-fertil-
ization, water availability, population and land use change) have been consid-

ered in relation to their impacts on staple cereal production in the 2020s and
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2040s. Two standard IPCC SRES emission scenarios and SES storylines pro-

vided the quantitative inputs and qualitative context for the future drivers of

change and adaptation scenarios. The main conclusions are as follows.

Scenarios of future climate change project continued warming in all seasons
over the whole of China, and consistent but modest increases in mean annual
precipitation. The regional climate model PRECIS produced warming similar
to a multi-model average for China but precipitation higher than a multi-mod-
el average for China.

By the 2040s climate change alone produced small to moderate effects on
China’s potential cereal production. The largest changes in production oc-
curred with wheat (increases) and the smallest with maize (decreases).
The combined effects of CO, fertilization and climate change produced in-
creases in cereal production with both A2 and B2 climate scenarios. The in-
creases were larger with A2.

Water availability acted as a significant limitation to national production in
the future with or without CO; fertilization effects. A decrease inwater avail-
ability for agriculture reduced the irrigation area in all cases, particularly un-
der A2 for the area of paddy rice.

The absolute effects of climate change by the 2040s were modest relative to
the other drivers. The interactive effects of all drivers together led to sig-
nificant decreases in total production by the 2040s (-18%, A2 and -9%, B2).
In most cases production per capita was projected to decrease, particularly the
cases with A2 population, but the decreases were significantly different be-
tween combinations of drivers and population scenarios.

Outcomes were highly dependent on socio-economic development pathways
and their underlying assumptions and the effects of CO, fertilization which,
assuming sustained positive effects, offset most of the negative effects of the

other drivers.
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We judge our results on climate change and water availability impacts on ce-
real production to be near the upper limits to the potential range in response
because PRECIS gives much wetter conditions than the multi-model average,
the CO; crop yield response function may not be sustained and the negative ef-
fects of extreme events on crop growth and water availability are likely to be
underestimated. By concentrating on results for the 2020s and 2040s, aggregated
for three crops at national scale, we omit some of the more significant effects
of higher temperatures on crop yield and the existence of significant differences
at provincial scale and between crops. The general patterns show production in-
creases in the northeast and north and decreases in the central, eastern and
southern provinces. Such patterns could create adaptation opportunities in the
north, subject to constraints from water availability, and food production risk

hotspots in the central, eastern and southern provinces.
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2.3. Building a Supply-Demand System for Eco-Friendly Crops in Jeju for Green
Growth
- Focusing on Jeju Community Supported Agriculture (CSA) -

Seung-Jin KANG

Jeju Development Institute

I. Questions in Focus

© The direction for achieving low-carbon green growth can largely be classi-
fied into three fields of interest (empowerment of new engines of growth,
improvement of quality of life and the environment, and raising of national

status) and ten policy guidelines.

o Of these, a project to build a green village based on eco-friendly organic ag-
riculture is currently underway as part of the ninth policy guideline for green

revolution of living.

© The industry structure of Jeju is comprised mostly of the first and third
industries. Of these, the local government plans to nurture the first industry
into a green industry of growth, but no special way has been found to ach-

ieve the goal.

o The relative importance of agriculture in the local Jeju economy as a whole
is very high compared to other regions in Korea. Therefore, in order to raise
international competitiveness and create value-added to cope with market lib-

eralization, it is necessary to seek ways to re-energize the local economy
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while increasing farm income through the cultivation of eco-friendly agricul-

tural crops.

o For this purpose, it is possible to approach the issue by considering rural-ur-
ban exchanges in the form of a production-consumption convergence model
where farmers and consumers mutually benefit. In other words, rural-urban
exchanges are regarded as a way of dealing simultaneously with farmers’
hardship and urban residents’ need to consume safe agricultural crops and

form healthy eating habits .

© In this sense, we need to examine community supported agriculture (CSA)
that is being developed in the US as a form of rural-urban exchange and ex-
plore proper ways to introduce it in Jeju for the construction of a supply-de-

mand system for eco-friendly agricultural crops for green growth.

IT. The Concept of Local Food Movement and Regional Economic Effects

1. The Concept of Local Food Movement

o The local food movement refers to the consumption of local food within the
local region as much as possible. The consumed foods include agricultural

crops, processed products and foods produced locally.

o It has the effect of vitalizing the local circular economy and creating jobs
by means of ensuring the stability of farmers’ income and food safety of
consumers, reducing the environmental pollution caused by transportation,
and connecting the intra-regional network of production, distribution, proc-

essing, and consumption.
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The local food movement shows the possibility of a new counter strategy of
a local society to overcome existing limitations to local development. The
preconditions of this movement are ‘residents’ ‘participation,” ‘linkage

through regional integration,” and ‘care for the weak.’

. Local Food Movement and Regional Economic Effects

Boosts resource circulation and self-supply within a region

Promotes eco-friendly agricultural crops and supplies safe agricultural crops
at low prices

Creates jobs and stimulates local resource utilization

Promotes education about agro-food and human education

Achieves health improvement and restores food and local culture

Health
Improves children's health,
Reduces health and medical cost

Agricultural
Products

Environment Local Society
Prevents global Maintains local
warming, agricultural society,
Preserves local Stimulates local
environment economy
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3.

Examples of Local Food Movement

farmer’s market

community supported agriculture (CSA/US), Jisanjisho movement (consumer
teikei movement/Japan)

urban agriculture, community kitchen, local restaurants (Farm to Cafeteria)
co-ops, community garden (Canada)

local currency (LETS)

M. Domestic and Foreign Cases of CSA and Implications

1.

Overview of CSA

1) Meaning of CSA(community supported agriculture)

O

2)

CSA is a type of agriculture wherein consumers become contract members
and forms partnership with farmers(producers). Membership fee is collected
and provided to farmers as a yearly farming revenue before the farming
season. Some members provide labor instead of membership fee and farmers

in turn supply harvested crops to consumers in cities.

One characteristic of CSA is that consumers share the risk of farming and
are jointly responsible for farms and farming (natural condition). Consumers
not just pay membership fee but meet farmers regularly, exchanging opinions

and reflecting consumers’ needs into farming.

History
CSA began as a response to the concerns for food safety and urbanization

of farmland in Germany, Switzerland and Japan in the early 1960s.
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© In 1984, when Jan Vander Tuin introduced the CSA concept in Europe, this

idea took root in the United States.

© The newly coined word ’CSA’ was born in the Great Barrington CSA
owned by Vander Tuin and co-founder Robyn Van En. At that time, CSA
farms sprang up across North America and were prevalent especially in the

Northeast, Pacific coastal regions, north of Midwest and Canada.
3) Types of CSA

O There are four types of CSA: farmers-led CSA, members-led CSA, farmers

co-op CSA, and farmer-member co-op CSA.

<Table 1> Types of CSA

Type Description

Farmers organize CSA programs. They recruit members and make
farmers-led CSA . . . o
all decisions. They decide what crops to cultivate and distribute.

Local residents organize CSA programs and employ farmers who
members-led

CSA will cultivate the residents’ special crop of choice. Local residents

make decisions in most cases.

Farmers of various types organize local agricultural programs. This
farmers co-op

CSA form of CSA has the merit of providing various kinds of harvested

crops to member consumers.

farmer-member | Local residents and farmers own resources of CSA programs and

co-op CSA | jointly operate the programs through cooperation.

National Alternative Agriculture. (2008). Community Supported Agriculture.
http://www.nal.usda.gov/afsic/pubs/csa/csa.shtml
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4) Operation Process of CSA

¢)

Consumers and producers discuss various issues of mutual concern, such as crop
type, production cost, and production amount, and jointly make an annual culti-
vation plan. Generally, member consumers make a deposit (agricultural fund) before

they receive harvested products.

Usually agricultural crops harvested each week are delivered to collection centers or
homes. The right to choose the amount and type of item is restricted once the culti-

vation plan is finalized.

Consumers actively participate in agricultural activities by taking part in periodic

helping-hand or hands-on experience activities (If labor is provided for farming and

shipping, membership fee is reduced). Since farmers and member consumers jointly

take up the burden of CSA based on the spirit of solidarity and cooperation, the

poor and welfare institutions can participate for free or at low cost.

= The trust of producers and consumers is extremely important for CSA compared
to other arrangements and it requires a mindset that values consumers and takes

them into account as producers.

5) Advantages of CSA

O

Although there are many forms of CSA, it basically has the following advantages

rewarding farmers, consumers, and the local community.

First, it provides new opportunities to smallholder farmers, hourly-working part-time
farmers, and farmers who are new to agriculture. Second, it provides farmers who
practice traditional farming methods with opportunities to diversify business and
gives much assistance to farm households that produce vegetables, fruits, meat, and

eggs. Third, CSA allows producers to gain more market share through direct
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transactions.

o First, consumers who are local residents can get fresh and safe agricultural
products. Second, learning opportunities are provided to consumers and many CSA
farms enable member consumers to directly cultivate and manage crops. Third,
farmers and consumers stabilize the local food system by dispersing risk elements,
and consumers can share a lot of benefits in times of good harvest even though

there is the risk of a poor harvest.

o With respect to the local community, CSA energizes the life of individuals and the
local community to an extent that is far more beneficial than just providing healthy
agricultural products to its members. Second, CSA induces changes in the routine
lives of rural residents and promotes their active participation in local community
activities. Third, CSA makes communities become more close to farming and nature.
Fourth, CSA keeps domestic agriculture in balance with the multinational global
food system by rapidly developing a local community’s network of small activities.
Fifth, CSA promotes respect toward local biodiversity or farming specialists by
maintaining farming methods through which various crops can be produced in the

local region.

2. Domestic and Foreign Cases of CSA and Implications

1) The CSA in the US and the Old Trail Market in the City of Moorhead,

Minnesota

(1) Overview and Facts about CSA(Community Supported Agriculture) in the
US

0 As a form of local food system, CSA is a fast-growing agricultural manage-
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ment entity in the US. It aims to build a new combination of food, nature

and society and provides ideas on new forms of agriculture.

0 CSA is an alternative form of agriculture which draws much attention in rural
regions and it is a method of direct transactions which is aimed at building
a local community through a local food system based on mutual trust between
farmers and consumers. The trend is that the farming method of CSA is stead-

ily spreading across the world.

O Starting with Switzerland in 1975, CSA spread into Japan. In the US, CSA
emerged from the Indian Line Farm in Massachusetts in 1986. There were only
two CSAs at that time and the number grew to 200 in 1992 and to over 600
in 2000. The total number of CSA farms registered with the US Department of
Agriculture in December, 2003 was 985 and it increased to 1,140 in 2006.

<Table 2> Number of CSAs in the US

year 1986 2000 2001 2003 2004 2005 2006

number 2 600 761 985 1,034 1,144 1,140

Source: National Alternative Agriculture. (2008). http://www.nal.usda.gov/afsic/pubs/csa/

(2) Old Trail Market in Minnesota and Its Implications
© The Old Trail Market in the city of Moorhead at the east end of Minnesota

near the border with North Dakota is a good example of CSA in operation.

© The Old Trail Market was launched by Randolph Probstfield who had a
dream of creating a self-sufficient farm cultivating crops like vegetables,

flowers, and tobacco.
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© Ben Larson relaunched the Old Trail Market and in 1931 his son took over
the market after his death. In 1997, Larson started CSA as part of a project

to set up a Probstfield farm fund.

© Larson, who lives in the farm, began the CSA by recruiting 25 members on
3 acres of land. The membership grew to 45 with the cultivation field in-

creasing to five acres in 1999.

© In terms of management characteristics, one third of produced crops are sold
through the CSA, while the two one thirds are equally sold at the farmers
market and on street stands, thus dispersing risks. Larson produces various
agricultural crops, which include raspberries, strawberries, salad lettuce, egg-

plants, tomatoes, carrots, beans, sugar beets, and flowers.

2) Examples of Jisanjisho Movement in Japan and Its Implications

(1) Overview of Jisanjisho Movement

o Although the concept originated from the 1970s, the word began to be used in the
1980s. In 1981, the Ministry of Agriculture, Forestry and Fisheries of Japan carried
the banner of Jisanjisho to prevent the intake of too much salt in diet and to in-

crease the production of vegetables for maintaining balanced diet.

o In 1987, Director Dakashi of Policy Research Institute of Agriculture, Forestry and
Fisheries used the term after getting the hint from producers of organic crops. It
quickly spread across Japan as the term was highlighted at the 20th and 23rd na-

tional congresses of Japan Agricultural Cooperatives (JA) in 2000 and 2003.

o The concept of Jisanjisho originates from the movement to consume and sell har-
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vested crops locally.

o Recently the movement has expanded to include various activities that connect con-
sumers with producers and other activities related with locally produced agricultural

Crops.

(2) Types of Jisanjisho
o Jisanjisho through direct sales at production areas
- Direct sales at production sites: ‘Edogawa Farm Gate Sales’ was launched by local
farmers. ‘Farmers’ Market Itoman’ of JA Okinawa was opened and ‘Friendly
Shop’ is run by agricultural authorities in Gifu Prefecture.
- Large retail shops, restaurants and take-outs: Kumamoto JA and the Kumamoto
Economic Association jointly opened a large retail shop; a women’s volunteer
group of the Japan Agricultural Cooperatives in Fukui Prefecture operates a restau-

rant; and Miyakonojo JA’s TATOM, shop sells take-out meals.

o Jisanjisho through school meals
- About 94% of elementary, middle and high schools use local agricultural crops for
school meals. By category, vegetables topped the preference list with 96%.
- In order to step up meal service at schools, mutual understanding is promoted be-
tween suppliers (farms) and school meal administrators (including dieticians)
through meetings. Also, the amount, variety and number of shipping times are ex-

panded to increase the share of local agricultural products used at schools.

(3) Stimulating local economy through Jisanjisho
© Green tourism: It is possible for rural communities in farming, fishing and moun-
tainous regions to maintain agriculture’s multi-functionality, which includes income

creation and maintenance of traditional culture by energizing exchanges with cities.
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Even in regions where there isn’t any corporation and where tourism resources are

scarce, it is possible to revitalize local economy through green tourism.

o Jisanjisho actively pursues to supply local agricultural products to company cafe-
terias in cooperation with administrative authorities, producer groups and the cham-

ber of commerce.

© Jisanjisho model town project (April, 2007): The municipality as a whole carries
out the Jisanjisho movement with the support of all industry sectors concerned, in-
cluding agriculture, catering, commerce and tourism. Himishi Jisanjisho in Toyama

Prefecture was chosen as the model town through public bidding.

(4) Benefits of Jisanjisho and Implications
© Jisanjisho secures a sales channel for producers through the selling of agricultural
and livestock products at direct selling depots and reduces transportation cost. It al-

so supplies safe agricultural products to consumers.

o Jisanjisho expands the consumption of domestic agricultural and livestock products
by supplying them to schools for lunch, and it can provide proper education related
to food to children. Green tourism is promoted and expanding the use of local agri-

cultural products at local company cafeterias revitalizes the local economy.

© In order to elevate such campaigns as the ’local production for local consumption’
and ’'I love farm’ campaigns into movements that truly benefit agriculture and rural
villages, it is necessary to develop businesses that are based on the selling of agri-

cultural products.

o Joint efforts such as production that caters to consumer’s needs, active assistance
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3)

by the central government, and creative business development by local authorities

and agricultural cooperatives are important.

CSA in Korea: Member Consumers’ Direct Transaction (CLife Meals’) in

Chuncheon

It was launched with the catch phrase of “dining table full of life” as part of the

safe food (local food) campaign to consume agricultural products produced locally.

It is a form of direct transaction directly connecting eco-friendly organic farms with
consumers so that residents can purchase safe food. Eco-friendly agricultural prod-
ucts that are delivered to member households are organic rice dubbed ‘snail rice’,
cereals, organic potatoes, sun-dried peppers, eco-friendly tomatoes and fruits. One

package of these products is delivered once a week for a period of a year.

Contents in the box: 7~8 items of mostly fruits, vegetables, spices

Membership fee and coupons: 60,000 won per month, Coupon 1 (’life meal’) and

Coupon 2 (’rural meal’)

4) CSA in Korea: ‘Baekwhagol Green Food’ in Jangsu County, Jeollabukdo and

‘Farmer’s Heart’ (seasonal vegetable package) in Paldang, Namyangju City
Baeckwhagol Green Food is a members only food delivery service run by Cho
Gye-Hwan and Park Jung-Sun who became farmers after leading their lives in

cities. The delivery is made to Seoul and other regions.

‘Farmer’s Heart’ (seasonal vegetable package) is a members only direct transactions
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service that began in 2006 by an organic farmers group (8 YMCAs) in Paldang led
by Roh Guk-Hwan.

0 These examples of CSA are drawing attention as a sound way of reviving organic
agriculture while sharing safe foods produced at the right season. Also, farm visits
bridging the gap between farmers and consumers are available and ’helping hand’

assistance is provided.

o Internet cafes are in operation and letters are sent to consumers to strengthen the

bond between farmers and consumers.

IV. Ways of Building a Supply-Demand System for Eco-Friendly Agricultural Crops in
Jeju Island through CSA

1. The Current State of Eco-Friendly Agriculture in Jeju

1) Farm Households and Income

© The farming population of Jeju Special Self-Governing Province decreased
to 102,192 in 2008 from 185,339 in 1985. The percentage of farming pop-
ulation to the total population of Jeju was 21.2% in 2008, which is about 3.5

times more than the national average of 6%.

© During the same period from 1985 to 2008, the number of farm households
decreased from 42,278 to 36,213, and the number of persons per household
shrank from 4.4 persons in 1985, which was same as the national average,
to 3 persons in 2008, which was 0.4 person more than the national average

of 2.6 persons.
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<Table 3> Yearly Changes in Farmers and Farm Households

Year Farmers % of Farmers Farm Households Persons per Household
Jejudo | Nationwide | Jejudo | Nationwide | Jejudo | Nationwide | Jejudo | Nationwide
1985 | 185,339 8,521,073 379 20.9 42,278 1,925,869 44 44
1990 | 163986 | 6,661,322 319 15.5 40,147 1,767,033 4.1 38
1995 | 145579 | 4,851,080 280 10.8 39,781 1,500,745 37 32
2000 | 129,152 | 4,031,065 24.6 8.6 39,114 1,383,468 33 29
2005 | 110272 | 3433312 232 6.4 36,213 1,272,895 3.1 2.7
2008 | 102,192 3,186,753 212 6.0 34,645 1,212,050 3.0 26

Source : MOAF, Agricultural and Forestry Statistical Yearbook
Jejudo, Jeju Statistics Yearbook

o Since 1995, farm household income in Jeju has generally stayed above the
national average, and non-farm income, too, continues to be maintained at

above the national average.

<Table 4> Changes in Farm Income
(unit : 10,000 won, %)

Nationwide Jejudo Ratio to the National
Average
Year Farm Non-Farm | Ratio of Farm Non-Farm | Ratio of Farm Non-Farm
Income Income | Non-Farm | Income Income Non-Farm Income Income
(A) B) Income © D) Income (C/A) (D/B)
1995 2,180 693 31.8 2,722 751 27.6 124.8 108.3
2000 2,307 743 322 2,473 873 353 1072 1175
2005 3,050 988 324 4,482 1,850 41.3 147.0 187.3
2006 3,230 1,004 31.1 4,205 1,866 444 130.2 185.9
2007 3,197 1,107 34.6 4,119 1,673 40.6 128.8 151.1
2008 3,052 1,135 372 3,767 1,537 40.8 1234 1354
95~"08 2,336 945 3,628 1,425
average

Source : Statistics Korea, Farm Household Economy Survey
Jeju Special Self-Governing Province, Major Statistics on Agriculture and Livestock
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2) Changes in Cultivation Area by Crop Item and Gross Profit Structure

© The cultivation area of crops that had a large share in the economy decreased
sharply since 1990. These crops include cereal grains, beans, sweet potato, rape,
sesame, and some vegetables as well as mandarin oranges, potatoes, and
flowers. In contrast, the cultivation areas of winter vegetables such as carrot,

garlic, onion and stoneleek have continued to increase.

o The total cultivation area has continued to decrease from 67,037ha in 1990
to 56,062ha in 2009.
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<Table 5> Changes in Cultivation Area of Major Crops

(unit : ha, %)

Type 1970 ' 1980 . 1990 ' 2000 . 2009 '
area ratio area ratio area ratio area ratio area ratio
Food Crops | 59,768 | 75.7 | 39,144 | 54.6 | 28,772 | 429 | 15227 | 253 | 16349 | 29.2
rice 2001 | 25 | 2037 | 28 797 12 205 13 26 0.1
barley 25032 | 317 | 15526 | 217 | 9322 | 139 | 2576 | 43 | 16323 | 29.1
mixed grains | 8,447 | 107 | 1493 | 21 1,752 | 26 552 09 | 1419 | 25
pulse crops | 10,550 | 133 | 8403 | 117 | 10332 | 154 | 5876 | 98 | 8028 | 143
(bean) 9,609 | 121 | 7,749 | 108 | 8722 | 130 | 5597 | 93 | 7639 | 136

root
vegetables

13,738 | 174 | 11,685 | 163 6,569 9.8 6,018 100 | 2,553 45

(sweet potato) | 13,559 | 172 | 10,580 | 14.7 3,790 5.6 1,095 18 140 02

(potato) 179 0.2 1,105 L5 2,779 4.1 4,923 8.2 2413 43
Vegetables | 2,004 2.5 3497 4.9 7,110 10,6 | 12,163 | 202 | 18119 | 32.3
(cabbage) 52 0.1 197 0.3 783 12 1,132 19 2,239 4.0

(Chinese 500 | 07 | 632 | 09 | 542 | 09 | 435 | o8
cabbage)
(carrot) 4 00 | 494 | 07 | 1052 | 16 | 2617 | 44 | 1681 | 30

(garlic) 203 03 560 0.8 1,921 29 3414 5.7 3,448 6.1

(green onion) | 184 02 251 03 432 0.6 719 12 1,037 1.8

(radish) 423 0.5 301 0.4 541 0.8 604 1.0 4,427 79
Tree Fruits | 5,002 6.3 14164 | 198 | 20237 | 302 | 26,767 | 44.6 | 18801 | 33.5

(mandarin
orange)

5,002 6.3 14095 | 197 | 19414 | 290 | 25,796 | 429 | 18344 | 327

Special Crops| 12,275 | 155 | 14,854 | 207 | 10,673 | 159 | 5,507 9.2 2,606 4.7

(rape) 10,440 | 132 8,150 114 5,200 7.8 2,117 35 718 13
(sesame) 1,314 1.7 6,321 8.8 5,107 7.6 2,320 39 1,719 3.1

flowers 11 0.0 31 0.0 245 04 408 0.7 187 0.3
Total

Cultivation | 79,060 | 100.0 | 71,690 | 100.0 | 67,037 | 100.0 | 60,072 | 100.0 | 56,062 | 100.0
Area

Source: www.kosis.kr, Major Statistics on Agriculture and Livestock

© The growth in gross profits in the agricultural sector of Jeju slowed down
after the Asian financial crisis in 1999 but managed to increase to 1.1662

trillion won in 2008 from 121.8 billion won in 1980.
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O In terms of gross profit composition in 2008, tree fruits earned the largest
profit with a 56.2% share, followed by vegetables (27.9%), food crops
(9.1%), special crops (4.6%), and flowers (2.2%). By item, mandarin orange
was ranked top with a 54.2% share, followed by garlic (7.7%), potato
(5.6%), radish (5.5%), and carrot (3.6%).

<Table 6> Changes in Gross Profits of Major Crops

(unit : mil. won, %)

1970 1980 1990 2000 2008
gross . gross . gross . gross . gross .
profit | ™1 | profit | ™1 | profit | ™™ | profit | ™™ | profit | ™1

Food Crops | 4,149 | 621 | 37,110 | 305 | 79388 | 141 |118331| 150 |106009| 9.1

tice 204 | 32 | 2452 | 20 | 3184 | 06 | 1555 | 02 | 3403 | 03

barley 2,046 | 306 | 14,113 | 11.6 | 20010 | 3.6 11,789 L5 9,093 0.8

mixed grains | 316 4.7 1,795 1.5 2,145 0.4 1,533 0.2 3,719 0.3

pulse crops 284 42 4,381 3.6 | 23,941 42 120043 | 25 | 23569 | 2.0

(bean) 263 39 4,183 34 | 21832 | 39 18,745 | 24 | 21,430 1.8

root vegetables | 1,289 193 | 14369 | 118 | 30,108 | 53 | 83411 | 105 | 66225 | 5.7

(sweet potato) | 1,246 186 | 11,644 | 96 14875 | 26 4,652 0.6 1,337 0.1

(potato) 43 0.6 2,725 22 15233 | 27 | 78,759 | 100 | 64,888 | 5.6

Vegetables 892 133 | 15530 | 12.8 | 62,395 | 111 |193,632| 245 325,750 | 27.9

(cabbage) 29 04 1,176 1.0 6,383 1.1 20,981 2.7 12,438 1.1

(Chinese i © | 2181 | 18 | 4083 | 07 | 6025 | 08 | 4340 | 04

cabbage)
(carrot) 2 00 | 1886 | 15 | 5358 | 10 | 28979 | 37 | 41,700 | 36
(garlic) 199 | 30 | 4059 | 33 |20261 | 36 | 63003 | 80 | 89388 | 7.7
(green onion) | 133 | 20 | 1774 | L5 | 779 | 14 | 14616 | 18 | 25960 | 2.2
(radish) - ] 92 | 08 | 1680 | 03 | 5672 | 07 | 63635 | 55
Tree Fruits | 953 | 143 | 55776 | 458 |380900| 67.6 |386243| 488 | 655500 56.2
(mandarin | gos |45 | sas500 | 448 |315100| 559 |370811| 469 |e3nso0| sa2

orange)

Special Crops | 674 10.1 | 9,765 80 | 23586 | 42 | 43966 | 56 | 53,133 | 4.6

(rape) 544 | 81 | 4868 | 40 | 6509 | 12 | 3402 | 04 | 2127 | 02
(sesame) 125 | 19 | 3235 | 27 | 13516 | 24 | 13172 | 17 | 14911 | 13
flowers 17 03 | 359 | 30 | 17214 | 31 | 48699 | 62 | 25831 | 22

1,166.22
Total Gross | ¢ o | 100 | 121780 | 100 |563483| 100 |790871| 100 100.0
Profits 3

Source: Major Statistics on Agriculture and Livestock in Jeju
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3) Analysis of Specialization of Major Crops

o According to classification based on average specialization coefficient! for
the period 1980~2007, specialized products with specialization coefficient
value of 1 or above are found and they are garlic, onion, green onion, carrot,
radish, cabbage, beer barley, mixed grains, bean, sweet potato, potato, rape,

sesame, flowers, and mandarin orange.

© However, it is thought that, in view of policy factors and the crops with a de-
creasing coefficient value, the items that are forecast to remain important in
the future are garlic, onion, radish, carrot, potato, rape, and mandarin orange.

<Table 7> Yearly Changes in Specialization Coefficient of Major Crops

Type 1980 1985 1990 1995 | 2000 | 2005 | 2007 | average
garlic 0.59 1.08 0.81 1.20 2.7 44 4.0 2.1
Root onion 127 1.70 1.10 1.66 L5 1.8 23 L6
Vegetables green onion 0.53 5.59 1214 | 231 29 1.6 13 3.8
radish 0.44 0.34 0.51 0.52 0.8 33 5.6 L6
carrot 4.69 6.4 1483 | 1536 185 17.8 18.0 137

Leaf Chinese cabbage | 0.38 047 097 0.52 0.5 0.5 0.5 0.6
Vegetables cabbage 342 292 1328 | 8.60 12.0 129 113 9.2
water melon | 027 0.47 1.76 0.85 0.9 0.6 0.5 0.8

Fruit tomato 0.85 0.74 0.52 113 0.3 0.1 0.1 0.5
Vegetables cucumber 0.54 0.35 0.35 0.56 0.1 02 02 03
zucchini 0.94 0.61 0.37 0.24 02 0.6 1.7 0.7

rice 0.06 0.04 0.02 0.0 0.0 0.0 0.0 0.0

beer barley 991 5.09 7.07 4.70 29 34 4.1 53

Food Crops mixed grains 1.11 1.32 1.66 1.29 0.6 1.1 0.6 1.1
bean 1.60 1.53 2.01 2.50 2.1 1.5 22 1.9

sweet potato 7.50 6.26 7.01 2.86 22 0.1 0.4 3.7

potato 1.15 1.44 4.62 7.59 5.3 6.3 42 44

Special Crops rape 21.66 | 35.66 | 2548 32,5 31.0 32.6 273 29.5
sesame 5.07 374 1.68 1.09 1.1 1.7 1.5 2.3

Flowers flowers 0.95 1.64 245 2.19 1.1 1.4 1.2 1.6

Fruits mandarin orange| 38.80 | 37.58 | 3506 | 32.87 31.9 32.8 38.0 35.3

Source : www.kosis.kr

1 specialization coefficient : (cultivation area of mandarin oranges in Jeju/total area of
farmland in Jeju)/(cultivation area of mandarin oranges nationwide/total area if farm-
land nationwide)
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v/ Mandarin Oranges in Jeju: mandarin oranges are the lifeblood industry of Jeju.
They are grown by 87% of total farm households in Jeju and account for over
half the gross agricultural profits.

- cultivation area: 20,937ha (37% of 57,204ha of total farmland)
- cultivating farm households: 31,027 farm households (87% of 35,735 total farm
households)

- production amount: about 650,000 tons (gross profits: 600 billion won)

2.

Feasibility and Effects of Introducing CSA in Jeju

1) Introduction Feasibility

O

It is necessary to develop a new production-consumption convergence model
to strengthen the competitiveness of Jeju’s agriculture in step with free trade

expansion (DDA and FTAs) and other environmental changes.

Consumers’ interest in safe food is increasing across the world, and this in
turn comes as a new opportunity for agriculture in Jeju. Therefore, it is nec-
essary to build a customer-tailored production system that completely caters

to consumer’s preference from the production stage.

Since Jejudo is a secluded island with a fragile closed ecology, it is essential
to strategically nurture eco-friendly organic agriculture. It is also urgently
needed to promote understanding on eco-friendly organic agriculture and ex-

pand it by adopting a Jeju-type CSA.

Therefore, it is necessary to increase farm income and boost agricultural

competitiveness by experimentally adopting a Jeju-type CSA for building an
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2)

©)

I)

eco-friendly agro-product supply system.

Anticipated Effects
Increase in farm income through the creation of new consumption and pro-

duction of high-quality, eco-friendly organic products

Crop diversification and prevention of over-production through a new con-

sumption- production convergence model

Improvement of residents’ health by spreading healthy eating habits

Accumulation of intellectual property by standardizing eco-friendly school

meals and promotion of Jeju’s image as an unpolluted clean province
The consumers’ trust that Jeju is a production area of safe foods lays the
ground to strategically promote it as a multi-functional tourism destination

for sightseeing, sporting, and resting.

Protection of underground water and the environment and creation of a green

growth model by expanding eco-friendly agriculture

Direction for Building Eco—-Friendly Agriculture by Utilizing CSA
Policy Guidelines

A creative CSA model that reflects changes in social, economic and cultural

trends is necessary.

Since Jeju is a secluded island with not so many city dwellers, it is also nec-
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essary to prepare a multi-faceted, stage-by-stage strategy and measures that

can maximize Jeju’s clean image.

New value creation should be made alongside and since consumers of
eco-friendly agricultural products show a strong characteristic of value-seek-
ing consumption, it is necessary to form an expanded bond of understanding
by shedding the existent producer-centered viewpoint and creating values in

all echelons of society.

In order to enhance public understanding and expand participation, it is nec-
essary to prepare various programs related to education, public relations pro-
motion, and field experience. Also, it is necessary to create a convergence
model that utilizes the merits of transportation, IT and BT and maximize in-

dustry synergy.

Major Projects
Nine projects are proposed as CSA projects that can be carried out in Jeju.

The contents are described in the table below.
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<Table 8> Major CSA Projects in Jeju

Major Projects

Project Contents

eco-friendly agriculture voucher? project

financial assistance projects to
energize eco-friendly agriculture

eco park construction

hands-on experience related

Eco Sunuleum3 project

exchange cooperation network

opening of Hybrid Green Market

food education and marketing

organize ‘Housewives Club for Fun Food’
(tentatively named)

food utilization research

construction of Green APC

distribution related

construction of an IT portal concerning
eco-friendly agriculture

information service and PR

organization of an eco-friendly farmers
cooperative

distribution related and R&D

Jeju Eco Sunuleum Festival

theme festival

V. Summary and Conclusion

0 The agricultural industry in Jeju is expected to face difficulties as a result

of external changes such as free trade expansion through DDA and FTAs.

In order to overcome this, it is necessary to prepare multi-faceted measures

to increase farm income and strengthen agricultural competitiveness.

2 This is a social safety net providing partial financial assistance to the weak and low

income earners. Currently, various forms of assistance including social welfare proj-

ects and travel benefits are provided to stimulate consumption.
3 Sunuleum is a word native to Jeju, which refers to the traditional exchange of labor

for mutual assistance.
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In Jeju, the agricultural industry plays a far more important role in the local
economy than any other regions in the country. In order to raise international
competitiveness and create new value-added in the midst of market liberaliza-
tion, it is, therefore, necessary to find measures that can raise farm income and

stimulate the local economy with eco-friendly agricultural products.

To achieve this goal, and in step with the current trend of rising consumers’
interest in safe foods worldwide, urban-rural exchange in the form of a pro-
duction- consumption convergence model was taken up as a key concept to
deal with the issue and promote the progress of both farmers and consumers
side by side. Major projects of a customer-tailored production system that
completely caters to consumers’ preference from the production stage are al-

so presented.

For this purpose, domestic and foreign cases of CSA, which is developing
as a form of rural-urban exchange, are examined together with its im-

plications and ways to introduce a CSA that is suitable for Jeju.

If CSA is introduced in Jeju and agriculture progresses with producers and con-
sumers side by side, this would contribute to solving the current crisis faced by

farmers and simultaneously eliminate urban residents’ concerns on food safety.

Above all, and since the share of agricultural industry in the local economy of
Jeju is large, it is necessary to introduce CSA as a trial case to revitalize the
local economy, supply safe foods, and stably increase farm income through

stable production of agricultural crops.

It is especially necessary to actively utilize the experience and fruits of the
current eco-friendly school meal service and the livelihood cooperative

movement to build a Jeju-type CSA model.
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2.4. Current Situation on the Emissions Trading Scheme and Agricultural Sector
in Japan

Daisuke SAWAUCHI
Policy Research Institute

Ministry of Agriculture, Forestry and Fisheries

1. Introduction

In Japan, an experimental emissions trading scheme was commenced in
October 2008 as a means of contributing to reduce greenhouse gas (GHG)
emissions. Since then, a number of farms have emerged that reduce their GHG
emissions by using energy-saving equipment and then trade the reduced emis-
sions as domestic credit with major companies that are obligated to reduce their
emissions. Through their participation in the scheme, farmers can contribute to
reduce GHG emissions, while they receive economic benefits that include lower
fuel costs and revenue from credit sales. However, only a limited number of
farms are participating in the newly launched domestic credit scheme, and
therefore the actual circumstances surrounding the scheme’s use are unclear.

The purpose of this paper is to clarify how the domestic credit scheme is
being used in Japan’s agricultural sector. Specifically, the author intends to shed
light on farmers’ motives for participating in the scheme, circumstances sur-
rounding credit trade, and views regarding the domestic credit scheme based on
the results of an interview survey conducted with farmers participating in the
domestic credit scheme.

In section 2, I begin with a brief overview of the domestic credit scheme

in Japan. Section 3 describes the survey method and its results. And section
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4 provides a summary. It should be noted that this manuscript was prepared

based on information available until the end of February 2010.

2. Overview of the emissions trading scheme and domestic credit scheme in Japan

2.1. General overview of the trial emissions trading scheme!

In October 2008, the “experimental introduction of an integrated do-
mestic market for emissions trading” (hereafter “experimental in-
troduction”) was launched based on the Action Plan for Achieving a
Low-Carbon Society(approved by Cabinet in July 2008). The ex-
perimental introduction is an attempt to reduce GHG emissions through
trading in a domestic GHG market in which companies and others partic-
ipate voluntarily.

Behind the experimental introduction is a desire to apply market mech-
anisms to encourage technical development and efforts to reduce
emissions. It is also intended as a means of identifying scheme design
problems prior to full-scale introduction of the emissions trading scheme

based on experiences gained through its implementation.

1 This subsection uses the Operational Secretariat for the Japanese Experimental
Emissions Trading Scheme (2009) as its primary source.
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Shortfall in achievement of
reduction target

(1) Emissions Trading /%\ 1(2) Domestic credit Reductino by

~ $ farms, etc.

Amount of
GHG reduction
exceeding target

I (3) Kyoto Credit
I G
N N . Overseas emission reduction

Company A Company B

Figure 1: Outline of the experimental emissions trading scheme

Source: Global Warming Preservation Headquarters.

The experimental introduction is comprised of two frameworks: (1) an experimental
emissions trading scheme (hereafter “experimental trading”) and (2) creation and trading
of credits that can be used in experimental trading. Framework (1) is emissions trading
based on the cap and trade system. In essence, it is a system through which large compa-
nies and others set targets for GHG emissions reduction and then work to achieve those
targets through their own efforts, or engage in allowance (credit) trading. In trading of
GHG emissions, Company B, which failed to achieve its target, purchases an allowance
from Company A, which reduced its emissions over and above its target, and as a result
both Company A and Company B are able to achieve their targets (Figure 1).

In the creation and trading of credits under framework (2), domestic credit and

Kyoto credit are traded as allowances2. Domestic credits are amounts of GHG reduc-

2 Kyoto credits are credits generated overseas based on the Kyoto Mechanisms
(International Emissions Trading, Joint Implementation, and the Clean Development
Mechanism).
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tions by actors who do not set emissions reduction targets, such as small- and me-
dium-size enterprises (SMEs) and farms in Japan. Domestic credits can be used as
allowances by large companies to achieve their emissions reduction targets. The fol-
lowing section will introduce the basic rules of emissions trading.

Under the emissions trading scheme, companies and other enterprises voluntarily
participate as either “participants with own targets” or “transaction entities.” Participants
with own targets are participants that voluntarily set emissions reductions targets. Any
business installation, individual firm, or plural farm (e.g. group of farms) can apply to
the experimental trading as participants with own targets. They set emissions reduction
targets each fiscal year (April 1 to March 31 of the following year) and then imple-
ment approaches toward achieving the targets. Transaction entities do not set emissions
reduction targets; rather they participate for the purpose of trading allowances. In prin-

ciple, transaction entities are at the individual firm level.

Domestic credits Other buisinesses
verification committee (Voluntary)
(2) Approval of
project design Project assistance
(4) Credit verification
Farms, etc. < > Large company
(Credit seller) (Credit purchaser)
(5) Credit trade

(1) Preparation and assessment of project design document
(3) Preparation and assessment of implementation report

[ Resisterd third party verifiers ]

Figure 2: An example of the credits trade under the domestic credit scheme
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At the present time, the only GHG that is eligible for trading is CO, origi-
nating from energy. Participants set their reduction targets using one of two
types: “absolute targets” for reduction of emissions below a set level, and
“intensity targets” for reduction of quantities that are tied to production value3.
Confirmation of actual performance in GHG reduction requires verification by
a third-party validation organization. Allowances and credits can be traded
among participants in 1 t-CO, units based on their own responsibility. Excess
amounts can be carried over to the next fiscal year (called “banking”) and in-
sufficient amounts can be borrowed from the allowance allocated in the next
fiscal year (called “borrowing”). It should be noted that no penalties are ap-

plied against companies that cannot achieve their GHG reduction targets.

2.2 General overview of the domestic credit scheme

The domestic credit scheme is a system that recognizes as GHG allowances
(domestic credits) the amounts that farmers, SMEs, or others reduce their GHG emis-
sions using predetermined emission reduction methodologies (such as introduction of
energy-saving technologies) (Figure 2). Verified domestic credits can be purchased by
large companies and others having GHG emissions reduction targets, and can be used
by these companies as GHG allowances toward target achievement. The domestic
credit scheme is operated based on the “managerial regulations for the domestic credit

scheme” (hereafter the “managerial regulations”)*. The following is an overview of

3 This paper primarily describes rules applying to companies that are participating in
Keidanren’s “Voluntary Action Plan on Environment” (http://www.keidanren.or.jp/japa-
nese/policy/vapefindex.html). Rules applying to companies not participating in the
Voluntary Action Plan differ in terms of methods for setting targets, etc. For details,
see METI, MOE and MAFF (2008).

4 This paper was prepared based on information that was available as of the end of
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the procedure up to use of the domestic credit scheme by farms to trade credits. It is
based largely on the managerial regulations.

A farmer wishing to apply for the scheme must first plan an emissions reduction
project. The farmer must prepare a “project design document” (hereafter “project de-
sign”) and then be assessed by third-party verifiers. The “project design” must provide
an outline of the project as well as calculations of the amount of GHG emission reduc-
tion and details regarding monitoring methods. The project design must also note cred-
it purchasers, and thus the farmer must find credit purchasers prior to assessment of
his project design.

Second, the farmer must submit his assessed project design to the domestic credits
verification committee and apply for approval of his emissions reduction project. The
committee then decides whether or not the project design is acceptable. Acceptance
of the farmer’s emissions reduction project hinges on whether or not it meets all of
the following requirements: 1) the project will be implemented in Japan; 2) the project
will have additionality; 3) the farmer is not participating in the Voluntary Action Plan,
4) the project is based on an approved emission reduction methodology; 5) the project
design was assessed by a assessment organization or examiner; and 6) the project is
in agreement with other items established by the committee.

Third, the farmer implements his GHG emissions reduction project based on the ap-
proved project design and prepares a “report on monitoring of emissions reduction”
(hereafter “report”). The report is then assessed to determine if the project meets all
of the following requirements: 1) the amount of emissions reduction is being produced
through implementation of the approved design; 2) the amount of emissions reduction
is being calculated in accordance with the design; 3) the project’s performance is con-

firmed by an assessment organization or examiner; 4) the period for which the emis-

February 2010. For information regarding March 2010 and thereafter, see the web-
site of the domestic credit scheme (http://jcdm.jp/), etc.
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sions reduction amount was calculated does not exceed beyond March 31, 2013; and
5) the project is in agreement with other items established by the committee.

Fourth, the domestic credits verification committee verifies the farmer’s GHG re-
duction amount as domestic credits based on the assessed report. After he receives
credit verification, the farmer can then trade his credits with large companies or others.
Many farmers’ emissions reduction projects are implemented over many years, and this
generally makes it necessary to verify credits multiple times.

The following points deserve attention. First, an emissions reduction project must
be based on methodologies that were previously approved by the committee. These
methodologies are patterns of GHG emissions reduction methodologies, such as up-
grade of boilers (e.g., conversion from a fossil fuel-fired boiler to a biomass-fired boil-
er) andair-conditioning equipment (e.g., introduction of a heat pump, etc.). As of the
end of February 2010, there are 20 such methodologies in existence. Methods for cal-
culating GHG emission amounts, methods for confirming performance, and other fac-
tors are established for each methodology. The methodologies undergo procedures that
include deliberations by the domestic credits verification committee and public com-
ment, and can be amended as necessary.

Second, the existence of additionality in an emissions reduction project is a require-
ment for assessment. Additionality refers to the condition in which an emissions re-
duction project is being implemented because domestic credits are verified and sold.
In the case of the domestic credit scheme, the number of years needed for recovery
of investment in energy-saving equipment is used an indicator of whether or not addi-
tionality exists. As a rule, a project is deemed to have additionality if three or more
years arerequired for recovery of investmentS. If less than three years is required, the

project is not approved, as it is deemed that the project would be implemented even

5 Based on regulation No. 4 of the domestic credits verification committee
(http://jcdm.jp/committee/data/ rule100326.pdf)
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if the domestic credit scheme did not exist.

Third, handling fees must be paid for assessments of project designs and reports by
assessment organizations. Project designs must be assessed at least once at the time of
project commencement, and reports must be assessed each time credits are verified.
It is thought that some projects that produce few credits may pay more in handling
fees than they receive from credit sales. Although the Ministry of Economy, Trade and
Industry; Ministry of Agriculture, Forestry and Fisheries; and other bodies provided as-
sessment subsidies in FY2009, such subsidies did not exist when the domestic credit
scheme was launched in FY2008, and therefore farmers, or credit purchasers had to
pay the handling fees.

Fourth, there are some items on project design forms and reports that require speci-
alized knowledge, such as calculation of GHG emission amounts. InFY2009, the
Ministry of Economy, Trade and Industry provided support for preparing project de-
signs (know-how support project), and as a result the burden on farmers for preparing

documents has been alleviated somewhat.

2.3 Outline of approaches in the agricultural sector

The status of implementation of the domestic credit scheme as of the end
of February 2010 is as followst. The total number of submitted project design
proposals is 332, and the total amount of GHG reduced per year is approx-
imately 197,000 t-CO,. Many of the actors implementing projects are factories,
and boiler upgrade tends to be the GHG emissions reduction methodology used
most often. Looking at the types of industries that purchase credits, the largest

purchasers are trading companies, followed by power companies, think

6 Based on information provided on the website of the domestic credit scheme
(http://jcdm.jp/index.html)
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tanks/consulting companies, and banks and leasing companies. These top four
industries account for the majority of all applications received. The following
provides an overview of approaches in the agricultural sector.

As of the end of February 2010, 27 projects were implemented by farmers
(Table 1). Most of the projects implemented by farmers involved changing from
boilers that burn heavy fuel oil A to heat pumps that run on electricity in
greenhouses. There were also farmers who were not greenhouse farmers, such
as broiler farmers. It should be noted that, as the end of February 2010, only
one project in the agricultural sector had received verification of credits under
the domestic credit scheme.

In FY2009, the Ministry of Agriculture, Forestry and Fisheries organized a
“study group for promotion of the experimental introduction of an integrated
domestic market for emissions trading in agriculture, forestry, and fisheries”
(hereafter, the “study group”) to examine methods for promoting participation
in emissions trade in the agriculture, forestry, and fisheries sectors. Factors be-
hind the ministry’s decision to set up the

study group were the small GHG reductions by individual farmers, the diffi-
culty individual farmers had difficulty in finding credit purchasers, and the large
cost burden associated with monitoring.

The study group’s findings present various measures that are tied to ex-
panded emissions trade opportunities in the agriculture, forestry, and fisheries
sectors. Among them are 1) creation of aggregators (businesses that aggregate
credit) to bring together GHG reductions at the individual farm level; 2) crea-
tion of a framework that links farmers andcredit purchasers; and 3) making
GHG emissions that are unique to the agriculture, forestry, and fisheries sectors

(e.g., generation of N,O from livestock manure) eligible for trade.
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Table 1: Changes in number of applications to the domestic credit scheme

Total applications

Year Month
All sectors Agricultural sector
2008 Nov. 5 0
2009 Jan. 12 1
Apr. 23 2
May 100 6
Jun, 118 6
Jul. 125 8
Nov. 147 10
2010 Jan. 248 22
Feb. 332 27

Source: Prepared by the author based on the website of the domestic credit scheme

3. Interview survey with farmers participating in the domestic credit scheme
3.1 Outline of the survey and interviewed farmers

In order to clarify the kinds of trading activity farmers were engaged in un-
der the domestic credit scheme, the author conducted an interview survey tar-
geting all eight farmers that had applied to the domestic credit scheme as of
July 16, 2009. The survey employed a “leave-and-pick-up” method (placement
method) whereby questionnaire forms were delivered to farmers beforehand and
then filled out together with the survey taker on a later date. The survey was
conducted from December 2009 to February 2010. There were two reasons for
using the placement method. The first was to raise the response rate. The do-

mestic credit scheme was still in its infancy and thus the number of farmers
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who could be interviewed was small. This made it important to accumulate as
many questionnaire responses as possible. And the second was to reduce the
number of incorrect responses. Because not everyone has the same under-
standing of the terminology used in the domestic credit scheme, it became nec-
essary to have farmers fill in the questionnaire while receiving explanations

from the survey taker.

Table 2: Summary of interviewed farms

GHG reduction  GHG reduction

Interviewee i Credit purchaser
GHG reduction method p (t-COyyear) rate (%)
. Electrical device manu-
Rose farm No. 1 Introduction of heat pump 729 -58
facturer
Rose farm No. 2 Introduction of heat pump Power company 674 -67
Rose farm No. 3 Introduction of heat pump Power company 656 -59
General tradi
Rose farm No. 4 Introduction of heat pump eneral frading 577 -59
company
Rose farm No. 5 Introduction of heat pump Power company 338 -67
Introduction of wood biomass Electrical device manu-
Melon farm . 1,382 -99
boiler facturer
Introduction of wood biomass Holding company (retail
Vegetable farm . 307 91
boiler trade, etc.)
Chrysanthemum farm Introduction of LED lamps  General trading company 305 -53

Source: Prepared by the author based on the website of the domestic credit scheme

Note: “GHG reduction” refers to the value noted in each “project design document.” “GHG
reduction rate” is obtained by dividing the emissions reduction noted in each “project
design document” by the baseline emissions (emissions prior to project implementation).

The survey focused on 1) farmers’ circumstances prior to their use of the do-

mestic credit scheme; 2) conditions surrounding use of the scheme; and 3) eval-
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uation of the scheme and future intentions. As for 1) farmers’ circumstances
prior to their use of the domestic credit scheme, the farmers were asked about
how they learned of the scheme, their motives for participating in it, and their
concerns regarding it. For 2) conditions surrounding use of the scheme, the
farmers were asked a set of questions designed to clarify how theyare engaged
in trading. Specifically, they were asked about how they reduced emissions and
their expenses and workload. And for 3) evaluation of the scheme and future
intentions, the farmers were asked to evaluate the domestic credit scheme. The
following summarizes the surveyed farmers.

All of the eight farms surveyed were greenhouse farms (Table 2). Of them,
five were rose farms, and the remaining three were a melon farm, vegetable
farm, and a chrysanthemum farm. Applications by both individual farms and
corporations made up of multiple farms were seen. There was also a case in
which farms started up a new corporation in order to participate in the domestic
credit scheme.

The farms that were interviewed were either large-scale greenhouse farms or
agricultural production organizations of greenhouse farms. Looking at the rose
farmers, their sales ranged from 150 million to 340 million yen and had green-
house areas of between 1.8 and 3.0 hectares’. According to a survey conducted
by the Rose and Cut Flower Association of Japan (Nichibara)®, the average
farm greenhouse area per farmis estimated to be between approximately 30a
and 40a. Thus, the farms involved in this survey are thought to be several times
larger than the average.

As for methods for GHG reduction, all of the rose farms replaced heaters that

7 Figures on sales and greenhouse areas were not obtained from websites or other sour-
ces, but through interviews with each farmer.
8 Results of a 2009 survey by Nichibara that were obtained by the author in an inter-

view
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burned heavy fuel oil A with electrically powered heat pumps®. The melon farm
and vegetable farm replaced heaters that burned heavy fuel oil A with wood bi-
omass-powered heaters. And the chrysanthemum farm replaced incandescent
light bulbs used for growth control with highly efficient LED lamps. Power
companies accounted for the highest number of credit purchasers with three,
while electrical device manufacturers and general trading companies numbered
two each. There was one pure holding company (retail trade, etc.)

The farms’ per-year GHG reductions were between 305 t-CO;
(chrysanthemum farm) and 1,382 t-CO; (melon farm)10. The amount that can
be traded as domestic credit is limited to the share contributed by farmers in
investment for heat pumps and other such equipment. In other words, subsidies
from the central government and others are subtracted from investment for new
equipment. For example, if the farms received 30% subsidies for introducing
equipment and sold their credits at 1,500 yen/t-CO,, their income from sale of
the credits would range from between approximately 320,250 yen/year
(=305%1,500%0.7) and 1,451,100 yen/year (=1,382%1,500%0.7).

Next, Table 3 shows the amounts of time required from submittal of project
design to project approval. Periods of between one and seven months were

needed from the time that application for domestic credit was made until project

9 It has been pointed out that significant amounts of heavy fuel oil A have been used
for heating in the greenhouse horticulture field. According to Oikawa (2007), 6.11
million t-CO,, or 45% of all CO, emissions from fuel combustion in the agricultural
sector in FY2005 (13.64 million t-CO,), were generated from heavy fuel oil A-fueled
combustion boilers.

10 Looking at GHG reduction rates, there were reductions of 58% to 67% achieved
through introduction of heat pumps compared to emissions prior to project im-
plementation, and reductions of 91% to 99% achieved through introduction of wood
biomass boilers. Because the fuel of wood biomass boilers is considered to be car-

bon-neutral, these boilers achieved major reduction rates.
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approval. It can be inferred that such time was needed to make corrections,

etc., in the project designs.

Table 3: Time from submittal of project design to project approval

Submittal of project Time until project

Interviewee design (application) Project approval approval
Rose farm No. 1 May 2009 Nov. 2009 6 months
Rose fan:nWI;IO. 2 Apr. 2009 May 2009 1 month
Rose fan;l”I;Io. 3 May 2009 Jun. 2009 1 month
Rose fan;l”I;Io. 4 Jan. 2009 Apr. 2009 3 months
Rose farr;lﬁlllo. 5 Jul. 2009 Jan. 2010 6 months
Melon farm May 2009 Jun. 2009 1 month
Vegetabl; Eairm Jul. 2009 Feb. 2010 7 months
Chrysanthemum farm May 2009 Aug. 2009 3 months

Source: Prepared by the author based on the website of the domestic credit scheme

Only rose farm No. 4 had verified credits as of the end of February 2010,
and that in this case it took three months from project approval to credit
verification. The other farmers had not had their credits verified, which in-
dicates that 10 months or more may be required from project approval until
credit verification. This can be inferred to be the time needed for monitoring

of emissions reduction, preparation of documents, etc.

3.2 Survey results

3.2.1 Circumstances prior to scheme participation
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Table 4 shows tabulated results on how the farmers learned of the domestic
credit scheme. The most common response was from “information provided by

b

credit purchasers, etc.,” which was selected by four out of the eight farms.
Three farms answered “other” (although it was understood from their responses
that each had learned of the scheme from “the newspaper, etc.”). On the other
hand, even though multiple responses were allowed, only one farm indicated
that he learned of the scheme through “government PR activities.” It is thought
that this was due to the scheme’s still being in its infancy, which meant that
a sufficient number of explanatory meetings had not been held. No farms an-
swered that they had learned of the scheme from “information provided by af-
filiated agricultural cooperative.” Although some farms indicated that “it was
easy for farmers to receive consultations at agricultural cooperatives” during the

interviews, none of the surveyed farms took the initiative to consult with or re-

ceive information from their agricultural cooperatives.

Table 4: Reasons for knowing about the domestic credit scheme

Item No. of responses

Information provided by credit purchasers, etc. 4

Government PR activities, such as explanatory meetings or

websites

Information provided by affiliated agricultural cooperative 0
Other 3
Total 8

Source: Prepared based on the interview survey
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Table 5 shows tabulated results on the reasons farms chose to participate in the do-
mestic credit scheme (responses werethe top three reasons in order of importance).
The response most often given as the most important reason was “cost reduction”(three
farms). This is thought to be due to the fact that the domestic credit scheme’s launch
coincided with a period of high crude oil prices, and shows the farmers’ expectations
for lower fuel costs through the introduction of heat pumps and other energy-saving
technologies. Each of the following reasons was given by one farmer: “To gain recog-
nition of company’s environmental approaches,” “To gain profit through credit sales,”
and “other” (understood from the interview to be “to supplement operations”). These
responses are thought to concern such economic benefits as advertising effect for the
company and increased income. Based on the above, it is found that six of the eight
farms listed economic benefits as their reasons for participating. It is further thought
that the economic benefits of lower fuel cost and credit sales revenue were significant
incentives that led the farmers to participate in the domestic credit scheme.

At the same time, however, when all results were tabulated without emphasis on lev-
el of importance, it was found that the most common response was “social con-
tribution” (five farms). From this, it is thought that contribution to the region and soci-
ety, rather than simply economic benefit, was also a major reason for farmers to partic-
ipate in the domestic credit scheme.

On the other hand, there were points pertaining to the scheme itself that were identi-
fied during the interviews as pre-participation concerns. Among them were “uncertainty
regarding the future of the scheme,” “lack of scheme maturity,” and “insufficient in-
formation disclosure.” These concerns were likely the result of the scheme’s being an
experimental undertaking that had only just begun, as well as a lack of sufficient
knowledge about the advantages and disadvantages that participation would bring. The
existence of uncertainty in the domestic credit scheme is thought to be having a neg-

ative effect on farmers’ participation in the scheme.
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Table 5: Reasons for deciding to use the domestic credit scheme (multiple re-
sponses accepted)

Most important

Total responses
reason

Item
No. of No. of Response
responses responses share
To reduce company costs 3 3 38%
To make a social contribution 1 5 63%
To gain recognition of company’s
§ 8 f company 1 4 50%
environmental approaches
To gain profit through credit sales 1 3 38%
Because purchaser suggested the scheme 1 1 13%
To raise added-value of products 0 3 38%
As a means of reducing GHG in the agricultural
0 1 13%
sector
Other 1 2 25%

Source: Prepared based on the interview survey

3.2.2 Farmers’ workloads and cost burden

Table 6 shows the cost burden between farms and credit purchasers. It was
understood that, in almost all cases, the cost of purchasing heat pumps and oth-
er energy-saving technologies (“new investment burden”) and maintenance and
management costs (“equipment maintenance and management”) were borne en-
tirely by the farmers. Regarding document assessment costs, even if three farms
responded that “all costs are borne by the farm,” there were also cases in which
farms applied subsidies to assessment costs and thus, in actual fact, did not bear
such costs.

From the above, it is found that, with the exception of subsidies from the

central government and others for assessment fees and introduction of en-
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ergy-saving technologies, all costs for introducing energy-saving technologies
and for maintenance and management are paid by the farms. In other words,
it can be said that almost all risks associated with investment profitability bear
on the farms. Moreover, the interview survey also shed light on the fact that
additional burden on farmers for use of the domestic credit scheme—including
investment in monitoring equipment and higher basic electricity fees—is being

generated.

Table 6: Cost burden on farmers for use of the domestic credit scheme

Farmer bears all Purchaser bears all Both sides share

ftem costs costs Costs Other
New investment burden 7 0 0 |
Equipment maintenance and management 8 0 0 0
Document assessment 3 1 1 3

Source: Prepared based on the interview survey
Note: Figures in the table are numbers of responses.

Table 7: Division of work roles for use of the domestic credit scheme

Credit purchaser does

Item Farmdoes work work Other
Collection of scheme information 1 3 4
Search for trading partners 2 2 4
Negotiation with credit purchaser 6 - 2
Collection of data for project design 2 2 4
Preparation/filling out of project design 0 4 4
Collection of data for report 2 2 4
Preparation/filling out of report 0 3 5
Liaison with assessment organization 1 3 4

Source: Prepared based on the interview survey
Note: Figures in the table are numbers of responses.
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Table 7 shows the division of work roles pertaining to use of the domestic
credit scheme. In many cases, actors other than the farmers themselves, such
as credit purchasers, took on work associated with application. “Other” indicates
that a seller of energy-saving equipment, an environmental consulting company,
or other interest took on this work on behalf of the farm!!l.

There were no cases in which a farm was the actor that prepared/filled out
a project design or report. This is likely because calculating GHG reductions
and other work needed to prepare documents require sophisticated and speci-
alized knowledge, which made it difficult for individual farmers to prepare the
documents on their own. Thus, raising the availability of advisors who possess
the knowledge and skills needed to prepare the documents will probably help

promote use of the domestic credit scheme.

Table 8: Farmers’ evaluations of the domestic credit scheme

Item Very Basically No Somewhat Very
satisfied  satisfied  opinion  dissatisfied  dissatisfied

Prior supply of information 0 1 0 2 5
Amc?unt. of paperwork needed for 0 0 | ) 5
application

Cost burden on the farm | | ) ) )
(assessment costs, etc.)

Credit sales price 1 2 2 2 1

Source: Prepared based on the interview survey
Note: Figures in the table are numbers of responses

11 Although the central government offered schemes to assist in the preparation of
project designs in FY2009, there were cases in which sellers of energy-saving tech-
nology, environmental consulting companies, or other interests helped farmers pre-
pare their project designs without using the schemes.
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3.2.3 Farmers’ evaluations of the domestic credit scheme

Table 8 shows farmers’ evaluations of the domestic credit scheme. For “prior
supply of information” and “amount of paperwork needed for application,” seven
of the eight farmers responded that they were “very dissatisfied” or “somewhat
dissatisfied.” Thus, it is evident that farmers’overall evaluation was low.
Regarding supply of information, farmers put forward opinions that included
“want the advantages and disadvantages of participation in the domestic credit

27 ¢

scheme to be spelled out,” “the terminology is difficult to understand,” and
“there was no one nearby with whom I could consult.”

Regarding the amount of paperwork, several farmers indicated that the too
much work was required for monitoring and other operations (e.g., recording of
data, tabulation of data on past heavy fuel oil use, etc.). Some farmers ex-
pressed the opinion that “many procedures and much time were required from
preparation of project designs to actual credit sales.” Although accurate meas-
urement of data is required to ensure the scheme’s precision, it is thought that
excessive insistence on data quality will significantly increase the burden on
farmers. Accumulating know-how of work methods and other aspects of the
scheme should help reduce the administrative workload.

2

As for “cost burden on the farm,” two farmers answered that they were
“very dissatisfied,” while one responded that it was “very satisfied.” This sug-
gests that some measures were being taken to alleviate farmers’ burden, as there
were cases of farmers’ applying subsidies to assessment costs.

For “credit sales price,” as well, farmers’ evaluations varied from “very dis-
satisfied” to “very satisfied.” Credit prices are determined through negotiations
between farms and credit purchasers. It is remarkable that credit prices are not
always set at levels that satisfy farmers.

When asked of their future intentions regarding use of the domestic credit

scheme, four of the eight farmers responded that they “will use the domestic
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credit scheme.” Two answered that they “will decide after watching the sit-
uation” and one each answered “will not use the scheme” and “will reconsider
use of other schemes.” The farm that answered “will not use the scheme” in-
dicated that the cost of introducing monitoring equipment was higher than ex-
pected, and thus the cost of applying for the scheme could exceed credit
revenue. This suggests that the existence of economic benefits is an important

factor in project sustainability.

4. Conclusion

The purpose of this study was to clarify conditions surrounding usage of the
domestic credit scheme in Japan’s agricultural sector from an interview survey
that targeted farmers participating in the scheme. Because the survey focused
on a small number of samples (eight) and was conducted shortly after the
scheme’s launch, care is required when amplifying analytical results. However,
the author believes the survey was successful in clarifying the following points.

1) The surveyed applicants for the domestic credit scheme in the agricultural
sector were either large-scale greenhouse farms or agricultural production or-
ganizations of greenhouse farms.

2) Among the reasons for the farmers’ participation in the domestic credit
scheme was high interest in economic benefits, such as lower fuel costs through
introduction of energy-saving equipment. Furthermore, economic benefits were
inferred to be an important factor in terms of project sustainability.

3) The workload of farmers was alleviated by assistance from credit pur-
chasers and other businesses in application work; specifically, preparation of
documents. On the other hand, with the exception of subsidies from the central
government and others, costs associated with use of the domestic credit scheme

are borne primarily by the farmers, and almost all profitability risks that arise
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from fluctuating crude oil prices and other factors rests with the farmers.

4) Farmers had a tendency to show dissatisfaction with the domestic credit
scheme in areas that included lack of information and abundance of paperwork.
It can be inferred that uncertainties in the domestic credit scheme that are
caused by insufficient information on economic benefits and other factors may
be lowering expected profits from GHG reduction projects and having a neg-

ative impact on farmers’ participation in the scheme.

References

1. Ministry of Economy, Trade and Industry; Ministry of the Environment; and Ministry
of Agriculture, Forestry and Fisheries, “Kokunai Kurejitto Siedo (Kokunai Haishutsu
Sakugen-ryo Ninsho Seido) Unei Kisoku” (managerial regulations for the domestic credit
scheme), 2008. Available online at http://jcdm.jp/outline/data/rule.pdf. (Last access: April
15, 2010)

2. Oikawa, H., “Shisetsu Engei ni okeru Sho-ene no Torikumi no Suishin nado Chikyu
Ondanka e no Taio”, Shisetsu-to-Engei, No. 138, 2007, pp. 4-7.

3. Operational Secretariat for the Japanese Experimental Emissions Trading Scheme, “Shiko
Haishutsu-ryo Torihikii Sukimu Jisshi Yoryo”(operational guide for the experimental
emissions trading scheme) (revised on March 26, 2009), 2009. Available online at

http://www.shikou-et.jp/files/jisshi.pdf (Last access: April 15, 2010)



350

T
I+

A7 AL

FANEA 3

414~ (PRIMAFF; Policy Research Institute, Ministry of

£

12 YA

o 2

To
=

—_—

)

Agriculture, Forestry and Fisheries)

7} AF71#HO 2 20014 4

L —
-

3

A 7S 53

_
file)

o

Nd
-
W

=

K

"

- 1946.11.30

- 1959.11.10
- 1968. 2

~

ZZA RS Z | ALE EAZ F

- 1983.10. 1

- 2001. 4. 1



351
-2004. 4.1 &

YA AR AAE A
- 2008.11. 1 AFFTFHA 45 HOF oA
0 YT g

AL
(= |

NFEUaRE

2 s AT s 2003d 293 MOUE A ZsleH, S5of
AATEHY] TF FRVBLE Fsa s



T EQY Y FHAA LA AT A TAED/CAAS; Institute of Agricultural
Economics and Development, Chinese Academy of Agricultural Sciences)<
19580 AHE T Hxo A& 9784 2 Herls AF A7 =71
w AstAT71E4.

T FHUAALHATLY FQ AF ok

- SHAA B Asrle A, A dAAS-FI|G FA R 98 T
Hoke] ZAL A, A5 AR w47 A 2 R A, FHA
AAT, B D 794G, 2FUA §4, AFE ¢ s, A
T E9E 18 5

T STHAALAATLY EH o)A & A A

- &3 °]A]: http://www.iae.org.cn/

- T T BAA AT FHE Fuivt 128 0hB dbatil WEHERE B
MO 125)

Fo FAAATHAATLE 2003 LI MOUE A AstHoH, F5o}

SRATEHY F& FRVAOE Fostar YE.



353

T
I+

EAY WA A

A73] FANEA =] A

S b g R T

T S —-
M4 ?=01aﬁ APEY "







7|EFATE D M108
FEOFSHATEY 2010 FER LA

= A6-00072(1979. 5. 25)
4 2010. 12.
2010. 12.
gl A9
P BFEEAAATY
130-710 AMEEHA] FET 37|12 119-1
02-3299-4000 http://www krei.re.kr
o EEA
02-739-3911~5 E-mail: munwonsa@ chol.com

e Al 1l 2 off
=

o 4 W& FTeE8AATE T4 Aslot EA] dAs=




	표지
	머리말
	요약
	ABSTRACT
	차례
	제1장 FANEA 운영 현황
	1. 동북아농정연구포럼(FANEA) 운영 개요
	2. 동북아농정연구포럼(FANEA) 연혁
	3. 동북아농정연구포럼(FANEA) 운영조직

	제2장 2010년도 주요 사업별 추진실적

	1. 제7회 FANEA 국제심포지엄 개요
	2. 제7회 FANEA 국제심포지엄 한·중·일 발표논문 요지
	3. 제8회 FANEA 국제심포지엄 준비 실무자 회의

	부록1 FANEA 국제심포지엄(2003～2010)분야별 발표논문 제목

	부록2 제7회 FANEA 국제심포지엄 발표논문

	부록3 FANEA 회원기관 개요
	부록4 제7회 FANEA 국제심포지엄 행사 사진


