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Greenhouse gas (GHG) emissions
and its impact on agricultural sector

= Agriculture Is both 2 mafor contributor and wictim to cimate change.
8 M on and adaptation are the keys,

The Paris Agreement (f*”%"’}{{é‘%ﬁ

# Adopted at COP21 In 2015,

# Developed countries shauld continue taking the lead

¥ Developing countiies are encouraged to move towards econamy-wide

targets - became required
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Concept of Society 5.0 '{*2 RS

Promotion of “MIDORI"” Strategy

6 NARI

= “Society 5.0” is a new societal concept from Japan

MIDORI '{,
PL o 1 mition 1 #l By integrating physical & cyber
 NARD strong) spaces (leveraging Al, data,

2
robotics, and communications
networks), this concept aims

MAFF

Reglonal
Agricullural

I to generate new values,

2 to achieve economic
development wihile resolving
soclal problems,

Offices

Thers are many giatial ssues, such
a8 populatian graw, foo

abor ot aeien, iaciiong divensas,

terrorist threats, climate chage, eic.

3 to create a high-quality
human-centric saclaty Soclety 5.0 Platform
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NARO's Objectives [aario Organizational structure of the COE ¢ 5 TEH
NARO will contribute to ‘

) Ensuring stable supply of agricultural products
and food and improving food seif-sufficiency

{0 Avkan Prastucsivay.
i (apa)

{2 strengthening global competitiveness of Japan'
agriculture and food Industry to support econom!
growth

% Improving agricultural productivity while
conserving global enviranment

to realize “Soclety 5.0" in the agri-food sector.

Consistent with Government Poiicies i,

Lo Conter of Excelien ~mart Agricinar .
3T Havional Agricutture and Food Ressarch Organization |
(Nazo)

» Prime| Hmlurr‘i office
uiliion yen in 2030, carbon-neutral sosiety by 2U0 (Oct.

)
Hcvuhrvlv uttie with 4 piltars: laod security, Smart agriculture for cconomic
growth, export expansion, and greaning of agriculture (Dec. 2022)

= Minlstry of Agrlculture, Farestry, and Fisherles (MAFF)
+ Strategy for Sustainahle Food Systems, HIDORT (May. 2021)

2) Conference Session: Climate-smart Technologies U 55 818 1w Dr. Kenya Kuwahata Senior Principal Scientist, NDSC,
Dr. Shigeto Sudo Leader, NARO Institute for Agro-Environmental Sciences (NIAES) Dr. Kazunori Minamikawa Senior Researcher, Japan
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i i G EmstiE
Tokyo Stock Exchange begins trade in carbon credits NARO

TOKYO, Oct 11 (Reuters) - Japan's Tokyo Stock Exchange (TSE) started trading carbon credits on Wednesday, as
REUTERS || the warld's fifth-largest carbon dioxide (CO2) emlttar putin place a key element of its strategy to tackle
climate change. " trading-2023-10- 11/

I-Credit

i i 2,850yen / - yen 1/-t-CO2

J-Credit
rernsti E[ner?v 3,169yen / 3,060 yen 561 /3,001 t-CO2

ectric power

J-Credit
chev;;ble )Enerzv 2,480 yen / 2,480 yen 21/22t-CO2

eat]
e 9,900 yen / 7,000 yen 21/10t-CO2
J-VER {not yet transferred) forest sink 8,450 yen /- yen 52 /-t-CO2
Total (S trading categories/per day) = 3,689 t-CO2

1
i 1-02.htm!
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Agriculture sector credit methodology Overview. NARO

Fe 7 #770 United i i iy ubli
GHG reduction technology W Natoae e Voluntary credit i P lé i
Area V . Technology = CDM ot VCS i GS | . ACR CAR Puro,earth i J-credit
1 methane fromiice [ ]
Rice | fietdsreduction technology 1 1 8 1 1 i g 1
cultivation | Tachiiology to radies t20 | z
11 generaton fram rice fields : 1 o 1 " o 2
R | Caren a!nraqe t&lvnmujy [ % |
mn rhar F e Bienar o 2 | o i 1 | 1 1 1
30) r?:-‘.—’c\l::r'w? tc-chxmlugy bv o 2 ‘ 2 o 0 o 1
Hemane rea:.:glon tcr_hnolcgy ! 1 2 1 i 1 0 o 0
Livestock 13 1 3 1 3 0 1
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excremant managei (] 0 2 0 o 0 0
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Typical rice paddy water management in Japan

Buitie D E
A e kL e I
7]
i Panicle
. .
) initiation Heading

Harvesting

Water level

A. Transplanting |
B. Mid-season drainage(MD) =
C. Saturated water management

D. Flooded

E. Final drainage

Mechanisms of CH4 emission from rice paddy field

Upland (drained) .

: f Rich CH,
AN |

water

g
cH, & poor
P

-

Paddy soil

§

gg%é Reduced

Bl s :
Oxydized G CO2, CHICOOH
j methanogen

: methanogen P

® CH, in paddy soil is emanated by the activities of anaerohic bacteria which is
called methanogen. CH4 is produced by reduction of CO, or decomposition of
acetic acid

® |1 is effective to control methane emission from rice paddy that period is
prolonged on intermittent irrigation drainage, composted rice straw is
incorparated as fertilizer instead of flesh one, or other.



[ERI SRR T P R e SN i
' Reduction of CH, emission by prolonged MD (mid-season-drainage)
period; Fukushima Prefectural Agricultural Center in 2004,

addy field is able to reduce prolonged

20E EE
e NAkaboshi  nanicle initiation
i~ 30 Contintious flooding
'.*E —— MD 2 weeks
W —— MD 3 weeks =
:E: DfF —— WD 4 weeks Yield of rice is strongly damaged by
| = drainage after panicle initiation stage of
| 3 10| rice with cadmium accumulation risk.
]
0 . =N N
i May June July August September
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AWD vs. MiDi

Harvest

P 9 G ng
Rooting N topdressing Final drainage

Surface water
level and duration

Water saving Better rice yield
1990s by IRRI  >200y in Japan

VEEGCR) | Southeastand  East
region inAsia. Rl
o | e ;

Growth stage

7

ering Harvest
Final drunage

5cm

Soi surfaco = T i B s T

JIRCAS aims to optimize the water management
method depending on local agronomic settings.

Nipdressing (Modified from Minamikawa et al., 2019)
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Japan’s Path:

Potential to mitigate climate change

oMo and Stibara (F073)

e o ' R " Blochar for sequestering
TR Organic fertilizers 1ton CO, ha't ¢
Soil amendments g ) :
| (Designated soil amendments) | Animal waste i ﬂ'—w ruamuog
. Wood bamboo Ricehusk = % g {7 ! )
W iy = e " 2\ 545kg
{' QLA | Sldge (paperiseveage) | {Pruned branches)
Hemaneous Nat sheﬂs Poe 00:.\‘ 856 kg
P ev A é‘ ﬂo/ (Rice husk)
By 2030, Japan envisions N oo % HSome feedslocks * 807k
¢ it the
an annual removal of gﬁ;;zr?:)ia:; prtifuelm (4 ’}f (Wood gasgnhcallun)

Wood (gasification) M$$§

14.32 million tons CO,e
via biochar, approximately
30% of its agricuitural
emissions.

o the WAFE public d

Dasignoled soif amandments and

3

Biochar feedstock types in Japan. Estimation based on

of Funis Haalth
nJapaness

[—

l@

Barriers to biochar implements

e T R

Transport

Feadstock collection

BlL’)Cha]’ production

Pyrolysis technology
- Technical knowledge, high
initial costs, energy balance

- Regulatory hurdles (quality
control, certification)

Spare biomass resource
- Cost-effective collection
- Transportation, preparation

J-Credit AG-004 (Ver2.0} biochar methodology eligibility as of October 2023

i Japan’S Path: Promoting schemes

Behavioral change
- Lack of awareness

- Education @

g{{é\\ﬁé

Biochar application

Transport
9 Q
Costs and labor, co-benefits i
- Uncertainty in co-benefits and
perceived risks to soil

- Market access
- Needs of carbon credits




Japan,s Path: Promoting schemes

Overcoming the barriers to biochar implements involves a combination
of research, education, incentives, and supportive policies

T T

= 6o &g
@Subsidy @Carbon credit @Eco-brand

- Top-down approach - Bottom-up approach - Business model

Direct payments for environmentally friendly agriculture o J-Credit Scheme

& Since 2019 Since 2008

"COOL VEGE®" is a trademarked eco-brand
introduced in 2008 for crops grown in biochar-amended
fields, representing sustainable farming and CO, reduction
(soil carbon sequestration).

u zﬁ
The “COOL VEGE” scheme constitutes an integrated 3

model that includes biochar production, sustainable
agriculture, and environmental branding.

}.

Shibata {7619) Annunts of - Biochar made from locally unused
ence. 40 1122 biomass like overgrown bamboo;
- Certification requires 1 ton CO, ha'!

>

- Methodology
development
Accelerator =Y
*IPCCete.

This concept draws

parallels with the “open ’ \\T.ﬁ\? F/! l aldatan o),
data”, encouraging " Caniication] . validation |

unrestricted utilization,

: m\a ;

i i B anage Seientific Vi 0!
modification, and . ln&it‘;m o - Standards bodies
» Quireach = Open Eco-Brands

dissemination by entities
sharing it vision to establish
eco-friendly brands.

* Markeling

Only need to acknowledge the concept's
origin by citing Shibata et al. (2021) or
Kishimoto-Mo and Shibata (2023) to use it.

Flow of maney
e
Goodsivalue




3) Conference Session: Climate-smart Technologies (cont’d.) U33818 Taw Dr. Tamon Fumoto Principal Scientist, NIAES,

Kaori Sasaki Principal Scientist, NIAES, Dr. Hiroshi Nakano Senior Principal Scientist, NARO Central Region Agricultural

Research Center (NARO CARC), 1481 Dr. Yasuyuki Fukumoto Leader, NARO Institute of Livestock and Grassland Science
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The road ahead: Platform for smart agriculture

RS
NARQ

Smart too! for sustainable
agriculture
= Easier access for more users
= Further services beyond
visualization {e.g., support
for C credit application)

Application Pre
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Coupling with
agriculture app
{Agriapp

Multi-dimensional
lications evaluation

s}

GWP
Eutrophication
Productivity
Environ. toxicity
Biodiversity
Economic gain...

Enhanced databases

E Lifecycle achvnﬂ

Meteorology
|
High-resolution

soil map
L T

Enhanced models

Roth C
DNDC-Rice
LEACHM
LCA
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Experimental Provision ——

PC Web page
(Goagle Maps)

A8~

./// s

s 7 -

| i ’/Early Warning Message
S

Web server e

Mail server \ e N
DB server @g =" :
i

i Dialogue

.

\ Maobile phone
\ Web page

New products are provided on the website*.
Users can view customized information for their registered points.

Farmers

* In collaboration
with the Faculty

of Software and
Information Science
at Iwate Prefectural
University (IPU)
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Difference between UAV and GreenSeeker

GreenSeeker (GS)-NDVI

® UAV has a passive light sensor, but GreenSeeker has an active light sensor.
~ Are UAV-NDVI and GS-NDVI affected by time of day and weather

condition?

o RIS

Use of program

- NARO

Input data
-Target yield
+UAV-NDVI and GS-NDVI

Output data
N application rate

< Progam >

UAV-NDVI to GS-NDVI

.
® Farmers input UAV-NDVI, GS-NDVI, and target

® Program converts UAV-NDVI to GS-NDVI and calculates N application
rate using formula with target grain yield and GS-NDVI as variables.

Convert

{Converted-NDVI) using
regression line

; Calculate

N application rate
 using formula

with target grain yield
and GS-NDVI

~as variables

i MR

grain yield into program.
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Greenhouse gas emission from manure management in Japan

Share of agriculture, forestry and fisheries in
total CH, and N,O emitted in Japan (FY 2021)

815% In total CH, emisslon Total CH emission
27,361 kk-co,

Greenhouse gas emissions from agriculture,
forestry and fisheries in Japan (FY 2021)

% in total CH, emissian

200 10000 15000 20000 250060 30,000

ireor

GHG emissions
47,884 kt-CO,

Total N,0 emission
19,460 kt-CO,

\—_'____I
49% In total N,0 emission

[ 5,000 0000 15,000 2,000
oz 1
National Greenhouse Gas Inventory Report of JAPAN (2023)
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Effect of NOB addition on nitrite concentration in compost material ENgé%“
ACB
¥4 nos

{tog MR

Q—A—Q‘Q-—-—t—o—c'o~o——¢-—-—o

2 & @ N 10 ] 4 i6

Tt fpah

ing bacteria increased and nitrite concentiations

In the pig manure 3 test, nitrite- izl
gradually decreased when nothing was dene.
When nitrite-oxidizing bacteria were artificially added when ammonia-oxidizing bacteria started to

inciease, the concentration ol nitrite quickly decreased.

Effect of NOB addition on N,O emission from composting process " NARO

80
70 A
60
50 4
40 4
30
20
10 4

B e

T

N,O emission (mg/m3)

i

0 -t Pz T -
0 2 4 6 8 10 12 14 Time (week)

This graph shows the pattern of N,O emission in the same composting test.
In the control, N,O continued to emil while nitrite The ition of NOB elimil the
accumulation of nitrite and ended the generation of N,0.
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Current estimates of CH4 and N20 emissions from cropland

GHG emission in Gg CO2 eg

[+ 20,000 40,000 60,600 803,000 166,000 120,000 140,600 160,000

Bangiadesh
india
Indanesia
Pzkistan

Philippines

Republic of
China
Repuhlic of
Korea

Thailand ingee

CH4 enuissions from padidy soils i N20 emissions from managed soils

The values represent the proportion of each greenhouse gas emission relative to those from the apricultural sector,
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DR

Policies relevant to CH4 reductions -summary R

W

The governmernt aims 1o reduce CHE ssions by 174 by 2030 by promoting AWD, developing climate-smant rics
varieties, implementing balenced fertilization, and distributing urea desp placemant technofogy,

India's rice cultivation spans 43-44 million hectares, utilizing sice-rice and rice-wheat systems in various agro-climatic
rones, The government initiated a crop diversification program to reduce water requirements and promote alternate crop
cultivation. Si and Direct Seeded Rice are promated to increase productivity and reduce CHS emissions.

Indonesia’s Nationally Determined Contribution (NDC) aims to seduce GHG emissions by 29% unconditional and 4154
conditional by 2030. Mitigation actions include lpw-emission crops, water-efficient water ianagemaent, organic fertiiizers,
manure management, and cattie feed supplermentation,

Pakistan's policies, including the National Climate Change Policy, Pakistan Ctimate Change Act, and various water policies,

- aim to reduce greenhouse gas emissions in agriculture. Initiatives include transforming the Indus Basin, implementing

climate-resitient ageiculture, and assessing carbon capture and storage potential,

The Climate Change Act of 2009 mainstreams climate change into government policy, creating the Climate Change
Cormmission and empowering the National Climate Change Action Plan. It afso emphasizes climate-resifient agriceltural and

hsherios progranss, technology development, and capacity-building initiatives,

Taiwan's Departavent of Agriculture aims to achieve net-zeso agricuitural amissions by 2020 through strategies like

ducing chemical farilizers, promoting organic sgriculture, and adj o mode

he government is implementing a soil improvement project to reduce CHE emissions, increase organic farmiand, convert
- lepgricuitural surplus materials into voergy, and promote green tronds,

The Thai Rice GCF, supparted by GCF and GIZ, aims to strengthen climate-smart rice facming by support
o farmers across 21 provinces within five years.
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