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Introduction

* PNG agriculture is 85-90% smallholder-driven

« Climate change impacts: erratic rainfall,
pests/diseases, declining yields

» Climate-smart agriculture (CSA) = productivity +
resilience + emissions reduction.

* Focus is on turning CSA into multiple revenue
streams for rural households

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Why CSA is a Revenue Opportunity

* Improves yields & quality

* Opens access to price premiums (organic,
ethical, climate-smart)

« Generates carbon credits & ecosystem service
payments

« Enables diversified production (food security +
cash income)

 Attracts green finance and development
partnerships

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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PNG Context & Policy Alignment

« MTDP4: Rural transformation, agri-business
development

 NASP: Sustainable agricultural productivity

« Climate Change (Management) Act 2025:
Regulates carbon market activities

* NDC commitments: Agriculture & forestry
mitigation

* Alignment with REDD+, Voluntary Carbon
Markets, and SDGs (1, 2, 13, 15, 17)

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Revenue Pillars

* Higher yields & quality through CSA

« Market premiums for certified/traceable produce

« Carbon credits from agroforestry systems

« Ecosystem services payments (water, biodiversity)
« Under-shade diversification (honey, spices, timber)
« Seedling/input sales through nurseries
 Renewable energy processing savings

- Fee-based services (soil testing, MRV, training)

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Example 1: Cocoa Agroforestry in
ENB

* Cocoa + Gliricidia shade trees

* Above-ground biomass: Cocoa (1,600 kg/tree),
Gliricidia (1,200 kg/tree)

« Carbon potential: ~3-6 tCO,e/hal/year (age &
density dependent)

* Current voluntary market prices: USD 5-
15/tC0O,e

« Stacked income: cocoa sales + premiums +

carbon credits
ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Coffee Agroforestry in Simbu

» Coffee + Albizia/Casuarina shade
« Carbon potential: ~4-8 tCO,e/halyear

 Certified coffee premiums: USD 0.20-
0.50/1b

« Stacked income = higher yield + premium
+ carbon sale

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)



Australian
» National

.
a2y Universit

Implementation Model

« Co-op-led special purpose vehicle
(SPV) for project governance
* Benefit-sharing mechanism:
— 60% farmer households
— 25% co-op/community services
—10% MRV & admin
— 5% district CSA Resource Centre

— Public—private partnerships for finance,
training, market access

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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CSA Practices Driving Revenue

« Shade tree planting (Albizia, Gliricidia,
Casuarina)

* Organic soil fertility management (compost,
biochar)

» Selective pruning & pest/disease management
« Rainwater harvesting & climate forecasting
« Solar/bioenergy processing for post-harvest

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)



AU BlEN
» National

=3 University

12- month pilot roadmap (e.g Cocoa)

Activity
0-2 FPIC, baseline survey, governance MoU
3-6 Nursery setup, CSA training, install dryers
6-9 First premium micro-lots, carbon doc submission
9-12 \erification-ready data, first premium payouts

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Risks & Mitigation

* Price volatility: Diversify markets & buyers

« Carbon delivery risk: Mixed-species shade &
buffers

« Land disputes: FPIC + cadastral mapping

« Capacity gaps: CSARC training, local MRV
teams

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Call to Action

* |dentify pilot sites & co-op partners
« Secure initial finance & technical support

* Begin with stacked revenue CSA
pilots in high-potential districts

» Scale through co-op clusters & district
resource centers

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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* Training in:
-Cocoa carbon measurement
-Agroforestry design
- MRV protocols
- Business models and financial literacy

» Operated through cocoa cooperatives and
partnerships with CBPNG, DAL and
NGOs.

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Plan Vivo Foundation

Credit buyers Project operator:
. International/national organisation
Project donors

Project coordinator/technical

advisor:
National/community organisation

PNG government authorities:
Climate Change and Development Authority, Coffee Industry Corporation, Lands
Department, Department of Agriculture and Livestock, Forrest Research Institute, Provincial
Government

. . . International agencies and non-government organisations providing capaci
Project participants: & - & . rea P g capacity
smallholder coffee farmers building and technical support:
Market for Village Farmers, Market Development Facility, academic institutions, Indo-Pacific

Carbon Offset Scheme

Non-participant inhabitants

and landowners in the project Community leaders: village leaders, local church

region

Sustainability and coffee industry organisations, exporters & speciality
certifiers:
Fairtrade, Monpi Coffee Exporters, Cooperative owners, Rainforest Alliance

<G)Z—U|——CUJ -<—|—o>-u>o>

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Garlwn credit project set up

Carbon credits are gens a\edby project when one of the standards
eﬁf tha\\h e pre ]ec( reduces or remove abDﬂEmXSSIOﬂS

3y CARBON OFFSET

LIFE CYCLE OF A ?
.\F cieay

sdueeommov

CO, Sequestration Greenhouse Emissions

O Q Credits reured i , Carlmn credits issued
' ! Onoe the credits are issued, the project
% b credits effectively cease to N .

dwer loper can sell !hemwabuye'd irectly,

Illvlh)h e been retired A, Y d‘g e The
2 ; deve\one might also hav eal eady pledged

k AN - some ar all of the credits
— 3l S | the project.
S o
Foresters implement best Permitted sources buy o0 . Js

management pracnpes credit to meet regulatory Credits hﬂ“gm S 5 BUY kr' Credits put up for sale
to generate credit requn'ements Carbon credits are logged in electronic Y‘ k e Thecalhono"sexsmwgmbebwghlbya
registries to guarantee ownership and = financial player or an ‘offserter’, The latter
Cocoa ca rbon ensure that credit cannot be retired could be an individual, a company or another
more than once. Al rganlsalonlookmq(oc ounterbalance its

" 4 Y USD 4.80 per ton of CO, 4, 000 E
o a s
Coopera ive DN__£ — equivalent (Ca rbonCredits, Participants buy/sell
P — Market participants buy and sell credis, !lom pm]ems retailers or exchanges. Financial
S— ~ players might hold on to the credit before ghackl o the market hoping to rnak
—r 2024) profit while offsetters generally buy wif Iha w o retire the credits straight av:

A carbon credit is a tradeable certificate or permit that represents the
reduction or removal of one metric tonne (1,000 kg) of carbon dioxide or its
equivalent in other greenhouse gases (COZ2e) from the atmosphere.

Key Principles for carbon offset project

1. Additionality: The project must produce carbon savings that would not have
occurred otherwise.

Permanence : The carbon sequestered must be retained over time.
Leakage control : Reductions must not lead to increased emissions elsewhere.
Measurement, Reporting and Verification (MRV) : Emission data must be
robust and audible.

B oN

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Empowering growers to understand what is ‘baseline’ vs
what is ‘additional benefit’

Additionality in context

It refers to the net climate benefit in terms of carbon sequestration or emission
reductions, that come about due to as specific intervention and would not have

occurred under a business-as-usual scenario (Gold Standard. 2023)

|

Carbon additionality

Cocoa Financial additionality

Carbon (Greiner & Michaelowa,

Current Cocoa
Agroforestry
System
Carbon stock has
to be determined

| b> 2003)

ncrease carbon - Ecological additionality (

stock by Maron et al,. 2018 )

inserting more ﬂ * Social additionality
(Mendez et al., 2010;

shade trees Plan Vivo, 2023)

(REDD+)

Project

Carbon stock increase from

baseline scenario needs to

be measured (proven) and
certified.

Permanence should not be an issue

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)



Australian
National

y University

CAPACITY BUILDING AND KNOWLEDGE TRANSFER HUB

ro Climate ;
Mitigation climate Smart
<. 70T = Climate e Carbon
= 5 .
L o 8 Adaptation ) Measurements 8 ;U
T I3 * Carbon Credit - Teelirels 3 =
Q'-_%_ 8 o] Generation X D gy Q
=) § e Climate Smart Ca'?a‘_"ty emo' g wn
% Q@ el Building Demo Farm N Essrse”es set ==
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S”Q'§ and insets <<:|é”:_
= Q
S 3 CLIMATE SMART COCOA RESOURCE CENTRE S 32
S Climate N @
2 Smart e SR 2
S  Automated Technology TS (Coffee and >
7] Weather Service Service Cocoa) —
* Drone e Carbon
e GPS Financing

e Irrigation Business Model
e Carbon Farm ¢ Financial Literacy
Planning

Smart Agriculture Resource Climate Smart is to be operated by Coffee Cooperative via partnerships.

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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CLIMATE SMART AGRICULTURE

« Diversification

« Agricultural . Bui]ging
productivity resnhepce

+ Rural livelihoods . Adapt!ve

« Food security capacity of

« Kindred SDGs food systems
~ Sustainable Adaptation
~ agricultural P

production —

M itigation « Conservation

agriculture
« Carbon
Sequestration
» Resource Use
Efficiency

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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« Co-benefits are the environmental, economic, social and cultural
benefits achieved in addition to carbon sequestration from a specific
project.

* Increasing interest across the carbon trading sector in projects that
not only sequester carbon but also improve biodiversity and
generate other socio-economic co-benefits.

* Incorporating co-benefits increases the value of carbon credits, hence
iImproved productivity, production and increased income.

« Potential additional carbon and non-carbon benefits associated with
improving the management of existing coffee agroforestry systems,
especially in terms of planting density and the use of shade trees.

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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Carbon farming activities are a catalyst
for improved sustainable rural

community livelihoods.

Based on Rainforest Alliance and Fairtrade
reporting of livelihood returns, it is
estimated that the benefits will come

* 15% from carbon payments (oiue)

» 20% improved production and quality

(yellow)

* 65% differentiated products (green)

m\VCO Product Differentiation Production and Quality

« For product differentiation to be considered, farm-scale or whole value
chain carbon accounting must be employed.

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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MONETIZING TREE CROP SECTOR TO TRANSFORM AGRICULTURE

SECTOR INTO CLIMATE SMART AGRICULTURE

Commodity based
Agroforesty System

TREE
CROPS

CARBON
CREDITS

* Rubber

* Macademia
nut

* Any tree crop
etc.

SMALLHOLDER GROWER GROUPS (COFFEE CARBON COOPS)
TO DRIVE CARBON FARMING IN PNG

ANU Institute for Climate, Energy and Disaster Solutions (ICEDS)
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VOLUNTARY
CARBON MARKET
CCDA
(REGULATOR)
DAL &
COMMODITY
AGENCIES

VALUE ADDING TO RURAL
COMMUNITY LIVELIHOODS
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THANK YOU !

ANY QUESTIONS/FEEDBACK ?

MAWE GONAPA
Mawe.Gonapa@anu.edu.au
c/- +61 0459 360078 or 675 723 97966
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