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An Analysis on the Process of Policy Formation of Smart Farms
Dissemination applying Multiple Streams Framework
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ABSTRACT : Korean agricultural industry has weakened as demand for domestic agricultural products has declined due to
accelerating market liberalization, aging and shrinking of rural population, and stagnating rural households’ incomes. On the other
hand, as the forth industrial revolution unfolds in earnest, tremendous changes are expected, and those changes won’t be confined to
certain industries but would shaken the world we know of entirely. Smart farm, which is one example of the fourth industrial
revolution, is increasingly being recognized as a new growth engine for the future as smart farm and the science and technology
behind it, not the size of arable land, will determine competitiveness of the agricultural industry and drive agricultural productivity
and managerial efficiency. In consideration that John W. Kingdon’s Multiple Streams Framework has recently been presented as an
important theoretical model in the policy field, this study analyzed problem stream, policy stream, and political stream in the process
of forming the smart farm policy, and looked into what role the government played as policy entreprencur in policy window. The
smart farm policy was put on policy agenda by the government and was approved when the government announced the Smart Farm
Plan together with relevant ministries at the Sth Economy-Related Ministers’ Meeting held in April 2018. This suggests that change
of the government is the most critical factor in political stream, and explicitly indicates the importance of politics in formation of an
agricultural policy. In addition, actual outcome of the policy and how policy alternatives that will enhance people’s understanding
will support it seem to be the key to success. It also shows that it is important that policy alternatives be determined based on

sufficient discussion amongst stakeholders.

Key words : Multiple Streams Framework, Policy Formation, Smart Farm, The Fourth Industrial Revolution
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Table 1. Previous Studies on Smart Farm
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Author Year Title Content
Kim, Y.J. 2013 Status and Development Direction | Described status, concept, and necessity of smart farming, and
et al. of Smart Farming suggested policy direction for it.
Kim. LS Strategy and Tasks of ICT | Suggested future strategy and tasks of ICT convergence based on a
et’ al. ' 2014 | Convergence to Realize Creative | study of types of ICT convergence at home and abroad, their statuses,
’ Farming relevant policies, and perceptions.
Method of Linking the Perf L .
N 0. of Hndng e Te orman(fe Analyzed factors affecting introduction of smart farm based on ICT
Do, JR. et Analysis of ICT Convergence in .o . .
2015 it . . convergence, defined direction of consulting and proposed suggestions
al. Facility ~Horticulture Farm  with . . .
. to improve policy effectiveness.
Consulting
Kim, Y.J. 2016 Status of Smart Farms and Analysis | Analyzed success factors of leading smart farms, their performances,
et al. of Success Factors goal achievement levels, and operational issues.
. Technology Trend and  Policy Discussed technologic.al and industrial significance of Korean—styk:
Kim, S.C. 2016 . smart farm, the achievement made so far, and expected economic
Direction for Smart Farm
benefits.
The Estimat i f . . . .
e Swdy on Estimated Sizes o Estimated the sizes of smart farms to be introduced by facility
Hwang, J.H. Smart Farms to Be Adopted by . . .
2016 . . horticulture farms for successful expansion and promotion of smart
et al. Facility Horticulture Farms for farm
Smart Farm Policy ’
Kim, BR. Policy Direction For Promotion of Pres.ented % comprehens.lve p011c3./ direction 'Fo .develop facility
2016 o . horticulture industry to drive domestic demand which is comparable to
et al. Facility Horticulture
the level of advanced markets and lead export
EPIS 2017 Smart Farm Performance Analysis Analyzed the benefits of introducing §mart farm and its ROI based on
site survey of the farms which adopted smart farm.
P Is to Develop Smart . . . . .
Kim, Y.J, 2017 Fan;iizosii SReOspoZ:: (t)cI)) thI:aForth Proposed suggestions for promoting smart farming which applies

Industrial Revolution

technologies of the forth industrial revolution to agriculture.
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Table 2. Previous Studies Involving Multiple Streams Framework

Author Year Target Policy Policy Process Content
Lee, MH. | 2011 Reser.ve Ren.tal Formation Analyzed the process (.)f puttmg the reserve rental housing policy on
Housing Policy agenda and of how policy conflict unfolded.
. College Tuition Analyzed the process that the college tuition burden relief policy was
Ki J. 2012 . . A
m, 5 Burden Relief Policy genda brought on agenda.
Policy for Integrating
Kim, IM. | 2014 Premium .Collectlon for Formation Anal}./zed a_series of process stﬁ?ps that the policy for 1ntegjrat1ng
Four Social Insurance premium collection for four social insurance programs was determined.
Programs
Kim, GR. | 2014 |Half Tuition Policy Change Analyzed the background for. vemergence of the half tuition policy,
process of its change, and legitimacy.
Anal h 1 lati li ith lysis fi k
Lee, D.G. Portal Regulation . 'flyzed the portal regul atlor.l policy with an analysis frameworl
of al 2015 Polic Formation | which re-approaches the multiple streams framework suggested by
: Y Kingdon (2011).
Anal hy k. h hat the i -1 h
. Income-Led Growth Determi- e.lyzed the background and the reason t atA the 11.100me ed growtl
Kim, M.S. | 2015 . . policy could be adopted as a key economic policy of the Mun
Policy nation T
Administration.
Im, D.H. 2015 | Korea’s ODA Policy Dete@l- Agalyze(? Koreja s ODA policy through statistical verification of
Kwon, G.H. nation Kingdon’s multiple streams framework.
. Analyzed the factors and the process of changes of the autonomous
. Autonomous Private . . . . . . . .
Kim, TH. | 2015 . . Formation | private high school policy, and the causal relationship with their
High School Policy
results.
Policy to Revive Analyzed process, as well as issues, of determining the policy to
Gang, ES. | 2015 Government-A.uthorshlp Formation | TVive govennnentiauthorshlp for Korean .hlstory textbook  after
for Korean History government-authorship had been replaced with government-approval
Textbook system.
Lee, HS. 2017 N01.1-Regular Labor Formation Analyz§d the notjl-regular lab.or policy, .1nclud1ng policy agenda setting,
Policy alternative formation, and policy generation.
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Figure 1. Process of Smart Farm Policy Formation
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Table 3. Changes in Agriculture in the Era of Forth
Industrial Revolution (Jeong, Y.Y., 2018)

Agriculture in the Forth

Conventional Agriculture Industrial Revolution

- data, knowledge

Production . .
- land, labor, capital - work automation and
Elements
process change
. . - strategic selection of
- subjective selection of | . .
. . . items and variety
Farming | items and variety .
. . - goal-oriented
Plan - determined growing . .
determination of growing
area
area
- Determine sowing time |- Determination of sowing
based on past time in consideration of
experience environmental factors
. - Application of fertilizer| Precision-based
Sowing and

and watering based on | application of fertilizer
experience and watering

- Disease and insect + Advance and scientific
control after emergence| forecasting of disease
of symptom and insect damage

Cultivation

- Determination of
harvesting time in
consideration of multiple
factors

- Determination of

- Determination of
harvesting time based
on eye identification

and - Customary

Harvesting

Shipment | determination of .
. shipment places and
shipment places and
methods based on
methods . . .
intelligent analysis
. - Data-driven rational
.| Irrational management
Processing management and control
and control . .
and . . - Automatic and Al-driven
. .. .. |- Mechanical selection, . .
Distribution . . selection, packing, and
packing, and storing .
storing
- Consumer-centered
Consump- economy, spread of
. P~ 1. Smart consumer V> SP .
tion on-demand and sharing

economy
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Table 4. Beneficiary Qualification and Funding Sources
of the ICT Convergence Project (MAFRA, 2018)

Category Beneficiary Qualification | Funding Sources
. Modernized facility farm central gov’t
. Facility
Horticul- (0.33hat) 20%, loan 30%,
turte Fruit Modernized fruit growing |local gov’t 30%,
" farms (lhat) own 20%
. Modernized pig farms ,
Live- | 18 (1,000 heads+) central gov't
; 30%, loan 50%,
stock Poul Modernized poultry farms own 20%
oultry (30k+) °
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Figure 3. ICT Convergence Support Flow for Food &
Agriculture (MAFRA, 2015)
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Table 5. Smart Farm Promotion Policies

Until 2012

2013~2016

2017 Onwards

+ 2004: Demonstration Project with
Application of New IT
Technology

-+ 2007: Establishment of

+ 2013: Food & Agriculture ICT Convergence Plan

was developed under the government’s creative
economy initiative.

+ 2014: Food & Agriculture ICT Convergence was

driven in high gear.

+ Mar. 2018: MAFRA

established Smart
Farm Plan in line with

Cooperation Plan between
MAFRA and Ministry of ICT to
Promote Active Use of u-IT by
Agriculture Industry and Rural
Areas

+ 2010: Agriculture & Livestock
Industry IT Convergence Model
Development Project

Policy

+ 2015: An organizational unit to drive food &
agriculture ICT convergence was redefined (from
Information Promotion Unit to Creative Food &
Agriculture Policy Division) and the support
mechanism was established.

- The ‘smart farm’ concept was introduced, and a
support program under the Smart Farm Project
began to be implemented under central control.

Innovative Growth
Initiative (policy
change)

- Apr. 2018: Top 8
Innovative Growth
Projects were
announced.
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Table 6. Analysis Materials by Each Stream of Multiple Streams Framework

Analysis Element Sub-Element Analysis Material Analysis Method

Indicator ® domestic and overseas academic papers and
statistics ® analysis of press releases,
Problem Stream Incident ® policy papers and announcements by the statistics, reports, academic
nciden

government and political parties
® news articles

election e cditorials
national crisis ® announcements from the government and
political parties

activities of agricultural . ® analysis of the National
® academic papers

papers, etc.

® news article key word frequency
analysis

Political Stream

organizations e the National Assembly record Assembly meeting minutes
Policy Stream ® policy and pledge p.apers by ‘the ® analysis of press releases and
government and political parties reports

® interaction mechanism amongst the three streams
Policy Window and Policy Deliverables ® trigger (timing) of coupling between the three streams
® role of policy entrepreneur in coupling

e types and role of policy entrepreneur

Policy Entrepreneur . .
® interests of policy entrepreneur

el 57 £l o5 ek S 65l oY ¥KIT Mge A&Hom il

F7RIFE 2008 3197+ oA 20131 285%F T
201700 2427 MO E AT 3.0% HAEATE T=F
EAA AT WEH2018) B/ITE dow whd

o+ 2.7% Z+AEke] 2027930 2005 W o2 A
ok 53] 201799 A9 4ATF F 654 ©1F A
T HF2 582%E TP nHst AskEE did
dle fde vl ey RS AL E3ot
= ok oA 654 oY FIIRITF HIE2 1997
HE 2016 37HA AHF 1.1%% F7kelon, go g

L o o of o2 dE T

20179 41.2%°014 20279 49.6%=, &7F2] 137 o
5 AlshE dAvolth@=-sE7AAT4, 2018).

FAAAGATE 2008 1709 Hol oy} AFF
32%% ZHAaste] 2013d0= 1519 HoZ E0I 2017
ol 1289 WO g ZHAsint ShasEA Aol
maH o g 20279 FHFADATE AT 1.9%
A% 135 ¥ o] F Zlo= HyHnh

E7PF Akl dnsks B4R U s
FNAA B AEE8EFY] 7HAdSEE v, 7

Table 7. Main Indicators for Agriculture and Rural Areas

Category 2008 2013 2017 Unit Remarks

Rural population 3,186,753 2,847,435 2,422,256 persons
Owner farmer aged 65+ 582,862 611,452 606,642 persons
Employe.es in égncultu.re and 1,698 1.513 1.279 thousand
forestry industries persons
Farmer selling to purchase 93.3 101.2 106.6 - as of 2015
price ratio
Rural household income 30,523 34,524 38,239 th‘it‘;fl“d
Urban worker household 46,807 55275 i thousand una.wallable d smce. 2017,
income won estimated using MicroDB
Real GDP of agriculture, 28,647 28,358 28,531 | billion won
forestry, and fishery industries

le wh i
people who became engaged in - 10,312 12,763 | persons available since 2013
agriculture
people migrating from urban to - 405,452 497,187 persons available since 2013
rural areas

* source: based on KOSIS data
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Table 8. Problem Stream of the Smart Farm Policy
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Sub-Element Details Remark
® Decrease and aging of rural population and shrinking employees in agriculture and
forestry industries
Indicator . Increase. of owner fa@ers aged 65 or o.lder . Appendix
® Worsening farmer selling to purchase price ratio
® Relative decrease of rural household income and real GDP of agriculture
® Increase of people who turn to farming or return to rural areas
® FarmHannong constructed Asia’s largest high-tech glass greenhouse and food &
agricultural export complex in Hwasung City (Dec. 2012)
. ® Surge of interest in the Forth Industrial Revolution and related technological
Incident . .
innovation (Jan. 2016)
® LG CNS’ announcement of building Smart Bio-Park in Saemangeum, North Jeolla
Province (Jul. 2016)
® Creation of 170,000 jobs in food & agriculture and rural areas by 2022 ® MAFRA Business
e Cultivation of 10,000 young farmers by 2022 Report 2018
Feedback | ® Creation of smart farm start-up ecosystem ® Pan-governmental
® Formation of task force team to help food & agriculture industry respond to the forth Response to 4th
industrial revolution, identification of tasks, and development of data map Industrial Revolution
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Table 9. Political Stream of the Smart Farm Policy
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Sub-Element

Details

® The 19th presidential election (May 9, 2017)

- change of the ruling party (Saenuri Party — Democratic Party of Korea)

Election ® Launch of the State Affairs Advisory Committee instead of a presidential transition committee (May 22, 2017)
- Announced a five-year plan which included five objectives, twenty strategies, and a hundred tasks
® Administration’s vision: Happy People, New Era of Hope — People’s Nation, Just Nation
® Economic policy: job-focused creative economy (small government) — income-led growth, innovative growth
National (big. govemment.) .
atmosphere ® Agricultural policy: Key strategy for rural and agricultural areas was confirmed as ‘Rural areas people return to’.

relevant R&D investment will be increased.

* Included smart farm in the task of ‘creating a sustainable food & agriculture industry foundation,” under which
smart farming will be applied to 7,000 ha. of facility horticulture area and to 5,750 livestock households, and

industry.

Pressure from
interest
groups

abandonment of Innovation Valley.

® A joint response committee was set up by farmer groups to block conglomerates from entering the agriculture

- FarmHannong is seeking to sell its high-tech glass green houses in Hwasung and Nonsan.

- LG CNS has given up its plan to build Smart Bio Park in Saemangeum.

* National Farmers’ Federation and Justice Party: Opposed agricultural industry liberalization and entry in the
industry by conglomerates (Aug. 2, 2018) — Farmer groups and the National Farmers’ Federation demanded

® Opposition by congressman Kim Seon-dong (UPP) in 2013, and concerns expressed by congressmen Kim
Hyeon-kwon (DPK) and Kim Jong-hwoe (DPP) in 2018
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Table 10. Comparison of Smart Farm Policy under
Creative Economy vs. Innovative Growth Initiatives

Creative Innovative Growth
Economy
® farming e farming entity
Target entity ® young farmer
® upstream/ downstream industries
® (existing ® (existing farmers) introduction of
farmers) smart farm
Introduction | ® (young farmer) youth start-up
Support of smart incubation program, lease-type
farm smart farms for the youth, support
in fund, land, and farming
® (up/downstream industries) smart
farm demonstration complex
® Smart Farm Innovation Valley
(stronghold for production,
Strongh distribution, human resource
old |~ development, technological
innovation, and joint growth of
up and downstream industries)
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Table 11. Policy Stream of the Smart Farm Policy

Sub-Element Details

Technology development: 1G model (2016)
— 2G (2018) — 3G (2020), Kim,
S.C.(2016)
About 1 trillion won of budget is expected
to be invested in four places by 2022 in
order to build Smart Farm Innovation Valley
which will be created as part of the Smart
Farm Policy, but the exact budget size has
not been confirmed (preliminary feasibility
study to be completed by Feb. 2019).
Comparison of Smart Farm Policy under
Creative Economy Initiative (Park
Administration) vs. Innovative Growth
Initiative (Mun Administration) <Table 10>
Logic of the market and paradigm shift
brought by the forth industrial revolution vs.
collapse of small farms (guaranteeing their
Value livelihood)
Conformity |® Controversy over conformity of the values of
job-focused economy, fair economy, and
innovative growth pushed by the current
administration

Feasibility

Concrete
Alternative
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Table 12. Smart Farm Policy Window, Policy Entrepreneur
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Sub-Element First (2015)

Second (2018)

® Launch of Sejong Creative Economy Innovation
Center (Jun. 30, 2015)

- Nurtured as a hub of smart farm where innovation
is achieved by applying science and technology to

® The 5th Economy-Related Ministers’ Meeting (Apr. 16,
2018)
- Selected the Smart Farm Expansion Proposal as one of

\;:)r}:o};v agriculture the eight key projects
- Smart farm model standardization and further - MAFRA announced in January 2018 its plan to run a
application of smart farm smart farm start-up incubation program for the youth
- Creation of smart farm test bed, production base (three pilot centers).
for local food, and Dure Farm
® President Park Geun-hye ® Minister of MAFRA (Kim, Y.R. and Lee, G.H.)
- Development of agriculture into a high-tech - The Smart Farm Expansion Proposal was included
Policy industry based on creative economy in the Government Tasks.
Entrepreneur - Emphasized realization of creative economy in - Smart Farm Task Force was formed.

agriculture in ‘Creative Village,” Sejong by
applying science and technolgy to agriculture.

- The implementation plan for the Smart Farm
Expansion Proposal was made more specific.
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