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Indonesia’s Research Agenda and
Strategy for Achieving Sustainable
Production Landscapes and SDGs.

National Seminar on Sustainable upland production landscape: : pROFESIO NAL

Reflections for advancing agri-environmental policy in Indonesia OPTI M IS
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Landscape as a spatial
entity
SUSTAINABLE LANDSCAPE

Landscape as a mental
A sustainable landscape is global issue. It is entity
a normative concept which means
‘ ‘ different thing to different people. This
concept has harmonizing economic, social
and enviroment mechanism and link to

community belief, values and preferences
(Opdam , 2018; Wu, 2012).

INTRODUCTION
SUSTAINABLE LANDSCAPE : AN ISSUES

" Landscape as a
temporal dimension

' Landscape as a nexus

of nature and culture

Landscape approaches render a scheme to
contextualise adaptive co-management
and effectively integrate policy and
practice through iterative learning to
balance multiple objectives in a given
spatial area (Nishi and Yamazaki;,2020)

Landscape as a

complex system

Sources: Tress and Tress (2001)
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CONTEXT OF AGRICULTURAL LANDSCAPE

LANDSCAPE STRUCTURE

environmental features (e.g. habitats), land use types
(e.g. crops), and man-made objects or cultural features
(e.g. hedges)

( LANDSCAPE FUNCTION >

a place to live, work, visit, and provide various
environmental services

Concerning the costs to farmers of maintaining
landscapes and the value society places on
agricultural landscape, such as recreational and
cultural values
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General trend on sustainable

production landscape

v Y
eistapes (O ot ot 3 P Feslon 1) Landscape related to
| production and consumer
o * expenditure
pariu B o O 2) Homogeneity of landscape
landscapes structure, which relate to the
¥ Y ' structural changes and
“f““m“ e mm e mmm intensification of production,
o8 D0 = = ldaion ozl 3) Public and private schemes for
] i ) i }' the conservation of agricultural
I I landscape.
L UCHPR IEnagoINg, 4) Cost incurred by farmers in
| landscape improvement.
¥ ‘I; 4‘ t 4 5) science should give insight
m':;;:m L W sm w % about how local decisions are
and habitats habitats habitats habitats m connected to regional and
(e.g. wetlands, global drivers and effects
e 6) Scaling up agriculture through

multi-stakeholder lands

Sources; OECD, 2001
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@ Multiple Target SDG and Potential Tradeof

The Essental of SUSTAINABLE LANDSCAPE MANAGEMENT for Indonesia
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Sources: Statistic Indonesia,
2021

and traditions

a understanding local land-use trajectories, histories,

upscaling agroforestry for landscape-scale
benefits (Green Growth Agriculture)

fostering inclusive forms of landscape
As indicated by production index, Horticultural production is the governance
leading sub sector followed by the estate crop. However,
horticulture (vegetables) is the highest contributor to food loss

(31,8% from the total domestic food loss).

supporting the research and innovation process
H . . B st
° sustainable agriculture system analysis and@esi
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UPLAND PRODUCTION LANDSCAPE -
Characteristics
Potential Upland Agriculture based on Islands e —————

68319 Km2. upland rice crops (South Sulawes) (Kikuta et.al,

2020)
342713 km2. m [2] A high-risk activity which needs a high level
of inputs to overcome the physical constraints,

J m including a lot of labor (JS Adiningsih, 2021)
crops or estate crops. . . .

160131 km2. [3] Upland agriculture is predominantly
76769 Km2 rainfed

m m 207258 km2.

[4] Lower productivity compare to lowland crops

203257 km2.

[5] most of Less Favoured Areas (LFA)
boundaries have been used to define an
"upland" farm

[6} Divers planting pattern and preferences

[7] Cultivate traditional rice varieties, but
potential for other holticulture which require
good drainage.

[8] Food crops that are grown mostly for home
consumption with limited market surplus

Sources:Ministry of Enviroment and Forestry Affairs , 2019
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LAND USE CHANGE

Harbor/port | 18.6
Houses Settlement | 2613.6

Mining | 580.7

Fishery | 852.8
Openground _| 35817

Transmigration | 268.1

Agriculture | 56598.3

Savanna | 2886.3

Shrubs 24585.3

Forests | 95766.4

Coverage Area (000 ha) | 2014

Forest area (50%) occupy the largest share of the total land cover area
followed by agricultural land (30%). It plays a key role to biodiversity which is
highly dependent on land use.

Sources: National Statistic, 2021
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2020 >

Harbor/port
Houses Settlement
Mining

Fishery

Open ground

Transmigration

Agriculture
Savanna

Shrubs

Forests

| 26.9
] 3806.7
] 805.9
1 978.8
115919

| 184.5

| 61693.8

O 2769.0
——1 203326

Coverage Area ] 2020

] 93561.9

Land cover change for forest and agriculture was driven by the expansion of
oil palm plantation and other underlying determinan such as economic, social,

politic, and institutional aspect.
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UPLAND PRODUCTION LANDSCAPE: A NOTE

The accomplishment of agriculture development through intensification program for lowland rice, concentrated in area with
good irrigation system, but for upland farming has just begin in the early 2000.

Favourable upland area provides regular sources of water, which can be used for irrigation of crops. However, most of
upland has commonn probles that are erosion and water shortage, low soil fertility and productivity.

Without proper management, upland (Less Favoured Area) has potetially to be sites of poverty, hunger, hopeless,
discontent, greediness and exploitation (Laquihon et. 1992; Ranaweera, 1993)

Enviromental impact of agricultural practices can be found in some aspect of soil quality, water quality, land conservation,
greenhouse gases, biodiversity, wildlife habitats and landscape.

Promoting integrated farming based on perenial crops and livestock in upland area. Grasses and legumes can stabilized
upland slope for agriculture as well as provide fooder for cattle and small ruminants.

Extending the formal and non-formal types of governing with a market-based mechanism to allow a better use of local
knowledge, more effective social learning, and more responsibility during implementation of socio-ecological
transformation in upland area.

Reducing poverty and enhancing food security in upland areas in Indonesia through boosting agriculture
productivity should be part of priority agenda for government policy as well as research innitiative.
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0 Challanges to improve quality of upland production landscape

Unpredictable extreme weather that causes floods and droughts has Paddy fields were converted at around 110,160 ha/year, of which
resulted significant damaged, and need proper adapation strategy to around 75% of Java rice fields have shifted to housing and other

deal with the negative impact of climate change . [—>factes.

water resource
depletion
Growing competition for scarce water resources
both between agriculture and other users.

Poor resource management are often causes the nutrients
removed in crops are not returned to the soil.

Research and innovation

Limited number of research funding to support sustainable
upland production. As such an innovation need lag of time

Family business, high risk investment, low asset
quarantee are particular reasons for farmer in LFA
to obtain credit from formal financial institution

shortage of lahor

Low improvements and adoption in technology and farm Low quality of labor that cause low productivity remain an obstacle to
management practices have led to a reduction in the use of improve agriculture production in the sake of digital ad milenial farming.

these inputs per unit volume of production.
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0 Research Agenda for Sustainable production landscape

National Development Priority National Research Agenda

Memperkuat Ketahanan Ekonomi
untuk Pertumbuhan yang

GLEAN WATER

AND SANITATION

Berkualitas dan Berkeadilan Green economy as a new growth
Mengembangkan Wilayah untuk pole: enhancing food system to
M i K j d . C .
Menjomin Pemerataan achive food sovereignity
Meningkatkan Sumber Daya . v
Manusia yang Berkualitas dan .
12 mo Berdaya Saing 75 Restorasi dan
AND PRODUCTI e " Ekonomi ‘3 Konservasi
evolusi Mental dan ;
(X) Pembangunan Kebudayaan 9 Sirkular u HUtﬂﬂ*LHhEﬂ
Gambut
SiRdE = Memperkuat Infrastruktur untuk
13 & iﬁ;ﬁ“f&ﬁ_ Mendukung Pengembangan
@ ; Ekonomi dan Pelayanan Dasar
o Membangun Lingkungan Hidup, _ Industri Pertanian
PP Meningkatkan Ketahanan ._ T
g B> | Bencans, dan Perubahan Ikiim . Hijau & Berkelanjutan
‘,.r Memperkuat Stabilitas
G @ Polhukhankam dan Transformasi
S o — Pelayanan Publik
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m Research Expenditure and Number of Researcher

Research Expenditure as % of GDP 2015 - 2020 C Researchers in R&D (per million people) >

OIDNOMYSOSGPOTHALIVNM O/DN O MYS [ SGP O THA D VNM
2.5 8000
7287
7007 6935 6815 6825
7000
2 2.17
2.07 6000
1.90 1.89
s 1.81 “s 5000
I' 1142 4000
; 1428
] 110a 1T 3000 5308 2397 18k
1758 1790
0.5 2000 os 1350
053 1000 86879 08 57
o | L] o il 2 ozl & o
o L (E4 0 [ - o [I = O O
YR2015 YR2016 YR2017 YR2018 YR2019 YR2020 YR2015 YR2016 YR2017 YR2018 YR2019 YR2020
Compare to other ASEAN countries, Indonesia’s research expenditure as Number of researcher in Indonesia remains low compare to other ASEAN
percentage of GDP place in the lowest rank in the last five years. countries. only 396 researcher per 1 million people in 2022.

Sources: World Bank, 2022
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Institution

Utilizing radiation techniques for MNMEA
superior mutant strain
Applying plant breeding-based
biotechnology

Using conventional plant breeding MoA (IAARD)

MoA (IAARD), NNEA

MoA (IAARD), NNEA  MoA (IAARD), NNEA

MoA (IAARD), MoEF, IIS
Cultivation and sub-optimal land use technologies

Using wet sub-optimal land farming MoA (IAARD), MoEF, MoA (IAARD), MoEF, 1IS,

AAAT AAAT, Universities

Practidng potential dry lowland IS MoA (IAARD), MoEF, 1IS,
plants as a food source Universities

Optimizing tropical farming systems MoA (IAARD), IIS, MoA (IAARD), MoEF, IIS,
AMAT Universities

Postharvest technolog

Strengthening agroindustry-based MoA (IAARD), 1IS,
local resources AAAT

MoA (IAARD), Mol, MoEF,
MoSP-NLH, IIS, AAAT,
Universities

Applying agricultural product NMNEA MoA (IAARD), NNEA,
preservation-based irradiation Universities
technology

Diversifying and downstreaming food MoA (IAARD), MoEF,  MoA (IAARD), MoEF,
crops, estate crops, livestock, and MoMAF, Mol, 115, AAAT MoMAF, Maol, IIS, AAAT,
fishery Universities

and self-sufficie
Supporting self-suffidency for food MoA (IAARD), MoEF,

MoA (IAARD) MoEF, MoSP-
IIS, AAAT NLH, IIS, AAAT, ADFC,
Universities

crops (rice, maize, and soybeans)
and estate aops

Accomplishing food independence of MoA (IAARD), NNEA, MoA (IAARD), NNEA, LIS,
ruminant commodities IIS, AAAT, AAAT, ADFC, Universities
Achieving food independence for MoMAF, MoEF, Mol, IIS, MoMAF, MoEF, Mol, 1IS,
aqguatic commodities AAAT AAAT, ADFC

Generating efficiency of food crops, MoA (IAARD), MoMAF, MoA (IAARD), MoMAF,

I( National Budget for R&D for food and agriculture )

Budget (million USD) | Growth (%)

BerAKHLAK
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2010
2011
012
013
014
2015
2016
17
2018
2019
2020
2021

175
196.95
18251
19417
1507
152.99
15262
13070
14874
13264
1.3
83.30

1478
133
0.1
-20.38
1.4
0.4
1436
1380
-10.82
4,19
500 -,
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estate crops, livestock and fishery 115 AAAT, ADFC, Mol, MoT, Average

\r

commodity value Universities | '3:66
Source: IAARD, 2021 —TL LY
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m Institutional Structure of Research & Development in Agriculture

R & D institution before merge into NRIA Working relation between units under

NRIA and Ministrial Agency (FKPRI)

re Public Institution 'l MoA-IAARD
! Private Sector . . J | U
.| (National/Multinational I Other Ministries/Agencies R 2 m
: "
N ™ ) MoNDP 1S AAAT
i ' E:.
. NGO e NNEA MoEF MoMAF (1) (2) (3) (4)
: (Non-profit sector)
1 p 7.
! MoSP-NLH MoH Mol
(Donors) MoT MoPWHP ADFC
MoSOEs MoRTHE-University
vy v
[ Agriculture and Food R&D J +
Source: IAARD, 2020
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0 Institutional Structure of Research & Development under NRIA

oA BRIN

NATIONAL RESEARCH AND INNOVATION AGENCY oY

BRIN is mandated to overcome
drastically low critical mass of

research resources in Indonesia to:

e Improve research capacity and competences,
in particular in term of research
infrastructures.

e Attract the young talents on research to join
and to contribute in any research activities in
Indonesia.

e Support global engagement and collaboration
= speed up knowledge and skill transfer
through research collaborations.

b e Enable government as a facilitator / enabler
for local business players to conduct R&D
based product development with very low
investment.

BRIN is a special governmental body direct under President

(not a ministry, nor non-ministerial governmental institution)

e Not under coordination of any ministries / coordinating ministries.

e Integrating all (human, infrastructure, budget) resources of 48 governmental
research institutions across ministries and institutes.

e Implementation period: August 2021, and the full transformation into single
entity of BRIN starting from 1 January 2022.

e Covering all research fields.

e BRIN is responsible for national STl policy and executing agency of research,
while Kemdikbudristek is responsible only science activities within universities.

Constitution 11/2019 about National System for S&T
Constitution 21/2013 about Space
Constitution 25/2004 about National Development Planning System

/ :qati_onan : hdsnasa ﬁ:&;gid L) fabisrak Constitution 10/1997 about Nuclear
nstitute o | g

o ? Institute of Application of Nuclear

P Aeronautics Sciences Technok Agency

LAPAN and SPECE LlP[ echnology batan
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0 Institutional Structure of Research & Development under NRIA

ORGANIZATION <P 23N

PRINCIPLE INSPECTOR

EXECUTIVE SECRETARY

PRESIDENT
| T
STEERING BOARD Research Organizations

Chairman: Steering Board of BPIP |~ — — — — — — =— = CHAIRMAN
Vice Chairman: MoF & Bappenas | RO Nuclear Power |
Secretary: | from profesional / academics :
Members: 6 persons from profesional / VRCECHIMIRNAN | RO Asronmitics & Spae I
GREeEEmes: 00— | e e e e T e 1 | RO Earth & Maritime I

RO Biology & Environment |

3 INSPECTORS

i I
j I
] 1
1 i
| ]
| 1
1 1
i i
i 1
| |
] 1
1 I
| ]
5 BUREAUSs I RO Agriculture & Food :
|
____________________ I I 1
i RO Health |
M el e e " ep—— —— — Jeccacse :
| i A o
: DEPUTY DEPUTY DEPUTY DEPUTY DEPUTY DEPUTY DEPUTY R it b e :
i Development R&I Polic S&T Human R& R&I Facilitation R&| Innowvation Regional R&I by £ e 1
| PD|E:Y = Resources Infrastructure : : == Archa:ilugy, T ;
1 w3 iterature :
1 I ;
! i RO Energy & Manufacture y
: 1Secretary 1Secretary 1 Secretary 1 Secretary 1 Secretary 1Secretary 1Secretary i <
1 4 Directorates 3 Directorates 3 Directorates 5 Directorates 4 Directorates 4 Directorates 3 Directorates : : RO Nanotechnology & Material :
L} 1 i
1 s i
| e ————— B e e et i || RO Governance, Economics & :
i Public Welfare 1
[ I 1 : :
BRIDA Data & Technology i z : . 1
% Information Service Polytechnique ! MG Eleciaoarce & latordics :
(Reg|0n al R&I Agenc‘f) Center Center A B e e g e

e 34 Provinces
e 514 Regencies / Cities

Source: Perpres 78/2021 tentang BRIM, Peraturan BRIN 1/2021 tentang OTK BRIN BADAM RISE
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0 Institutional Structure of Research & Development under NRIA
3 DIRECTION & 7 TARGETS
EF Directions

Integrating research and innovation (human,
infrastructure, budget) resources

To improve critical mass, the capacity and competence of
Indonesian research in producing inventions and innovations
as the foundations of Indonesia Maju 2045.

B

Creating an open (inclusive) and collaborative
"global standard" research ecosystem

For all parties (academia, industry, community, government).

Source: Presidential Decree 38/2018 about RIRN 2017-2045, Permenristekdikti 38/2019 about National Research Priority 2020-2024
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Creating the foundation of a strong and sustained
research and innovation based economy

¥ i \\{J
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With focus on digital - green - blue economy.

W\ X i
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e%A BRIN
Tar gets " T i

Integrating major governmental research institutions
by January 1st, 2022.

Transforming business process and research management to increase the
critical mass of research and innovation (human, infrastructure, budget)
resources.

Refocusing the research programto increase the value added of local natural
resources and (bio, geo, art and culture) diversity.

Making Indonesia as a global platform for natural resources and diversities
based research.

Facilitating and being the enabler for national industries and business players to
conduct R&D based product development.

Providing a platform for talented human resources in any research fields, and
research and innovation based entrepreneurs.

Increasing direct economical impact from any research activities, and turning the
research and innovation sector into a long term investment destination.

N (D) QN Q g y=
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0 The main goal of NRIA

#1 STRENGTHENING EVIDENCE / SCIENCE-BASEDPOLICY W= | #2 STRENGTHENING ECOSYSTEM FOR R& e

Every Rp of research budget generates 10x worth of output!
@ BRIN's FOCUS

: ,' \\ @ ' 1 Low aitical mass due o scattered resuces ‘l
2 Dominated by govemmental institutions l
i Infrastructure 20% Budget 10% 3Settural eg0* less collaborative i
' @ P, T B e y
Praviding policy recommendation at
national / sectoral / regional level based on

research in the related area using: B R I N

Qualitative Ministries
Analysis

Regional Gov's

o Credible primary references, Startup — i\’cademicdh
raduate students
o [ata management and collection, -
o Proper quantitative method,
o Accumulated knowledge asset, Ay o o :
¢ Scientific culture and ethics. '
| Global

Private / Industry «——

~ " Engagement
(local / global)

Society Society
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0 BRIN
SCHEME #1: OPEN RESEARCH INFRASTRUCTURE V=
Ulimate soltion forlow ritialmass = colabaration hub + enablr het:/flswbringo.id
Basic platform to encourage interaction and research dynamic
4 J Rl MM ol
Industries(iozai/ghabal “ Academics + Graduste Students
-Free of charge for collaborators - Free of charge for collabarators
- Faclitationfor industrial esearch alylally - RA{Research Assistantship) students
~Collaboration on industrial problems | / 2 A | -Facilitation for startup
\ /) \Lved/ \
P ——— b S R e
| Mo cashtransaction! 1 1 Capacity improvement;
1 )New business model. | - PhDholder recruitment
- Upringtrecconmicsde # Scientifically well proven ! ':thﬂy-resawd:
) Eerconumscshasedonmsearééftlnlnﬁf“ #Fulfling standard ! zl'nmmf o
- MBKM
(rative v Economy 1~ Visiting professaorship
. ' -stﬂrv;felrmf ‘
‘ ' Facltatingprtners stnultinginro-renersp | oSty
Incrusianmeﬁll{tﬁbuthnun M o Ao
researchactiities! ppled/bsireser)
- TN TV O

'RESEARCH AND INNOVATION

0 Three Schemes of Research & Development under NRIA

\

RESEARCH MOBILITY
Naforel TertMnagementin RE! Inajementdrta bk
Basicpafomto rprove essarcher ety and conpeece WJ bm;ud
PYDSU, Dipra Lo Glbal eserches
__ Gl ot \
Researh ~ RA f ] Postdocoral  Pemanent Visigpofessr || Research Gt
fanure Reserdfnd  Mchyrseh | MDlbynosdh |Reahfod st [rsearder Researd
bt | fodid |l |lemd  fsaind Rsadind | inar
Tt ifestuce Research Research ifestucre  Ressrh  Researth
(ospenisr  ifstuctre  nfastucre ifastrucire.  infrasructre
Cosupersor ~ Co-supervisee
ol DB s BB (Bl D s

The agerangeindicaes e tine Fame', notthe age requramest
W ek B ampus ek hough esearch s, an Sonovatio s entreprenes”
Rl reseach asesfartshp
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BRN
Reseangher

Research
Visit

Post
Doctoral
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0 HOW TO TAKE THE ADVANTAGE OF BRIN’s SCHEMES?

Improving Indonesian researchers’ capacity |
and competence :

%

\ \ @ Foreign Research Permit
~—" Q=) I lati
GLOBAL ENGAGEMENT! J s

| Gﬁ Introducing S&T Attache?
| i il

# Infrastructure sharing Special Program on Biodiversity Utilization - Ocean - Nuclear - Space
# Researcher Mobility > LPDP’s mandatory fellowship to conduct PhD at designated research groups in foreign
# Funding Scheme universities for 5 years period (250 biodiversity + maritime, 150 nuclear, 100 space).

> Space: 18 operational satellite developments + space port + rocket.

Facilitation for Foreign > Nuclear: revitalization of reactor / non-reactor based infrastructures in Serpong and Bandung.

Direct Investment on R&I
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