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EXECUTIVE SUMMARY

Papua New Guinea is committed to developing a thrikg economy, a fair and
happy society and a sustainable environment, as s&it in our Vision 2050.
Achieving this vision means increasing per capiPGy a factor of three by
2030, implying an annual GDP growth of approxima# per year, well

beyond the historic rate of 3-4%. While this isaanbitious target, we can achieve
this increase in economic growth through the dgwelent of traditional sectors
like agriculture, mining and forestry and newer ®hke natural gas, services and
tourism. We can succeed in these sectors; we haveeicessary natural resources
and we are developing the human ones.

Papua New Guinea has taken a global lead in seekitmcombat climate
change, particularly by proposing measures to actate the carbon abatement
opportunity offered by preserving tropical forests.Deforestation and forest
degradation are major contributors to greenhousesgassions, through large-
scale logging and the conversion of forests intacafjural use. These activities
continue because the value of forests as carbé&s aimd a source of livelihood
have not been fully recognised by market mechaniSimgether with other
rainforest nations, we are working to create a raem for Reducing Emissions
from Deforestation and Degradation, enhancing cagtocks and managing
forests sustainably in developing countries (REDIREDD+ will enable
developed countries to pay for the ecosystem ses\pcovided by Papua New
Guinea and other developing countries. The Copearhagcord of December
2009 recognised the fundamental role of REDD+ imate change mitigation
and makes substantial funding available for thet fime, starting with a
commitment of USD 3.5 billion globally for the ped 2010-12. In total, funding
of USD 30 billion will be made available for they8ar period to support the
implementation of mitigation and adaptation actiondeveloping countries in
line with their national development strategiesisTriecognition marks a broader
shift in the terms of the climate change debat&yhith there must be an
alignment between climate change and economic derrednt.

For our own part, we are committed to mitigating danestic greenhouse gas
emissions.Vision 2050 envisages low-carbon economic devetgnwith an
aspirational goal of carbon neutrality by 2050.liRrmary analysis suggests that
emissions could be reduced by up to two thirds (wamed with a Business As
Usual growth scenario) by 2030, at an average astincost of approximately
USD 4/t of carbon dioxide equivalent. This reductean be achieved through
large-scale abatement measures such as changasfyjopractices, increasing
agricultural yields and shifting to renewable poweurces. Some of these
measures will require significant investment inléhuig infrastructure now to



support a low-carbon growth path over the nextd&y. REDD+ mechanisms
are expected to be an important source of the sapefunds, but in order to
access these funds we will have to develop anteféeand transparent
institutional framework to manage them. We willcatseed to develop technical
and managerial capacity for activities such as Kwimg, Reporting and
Verification (MRV) of agreed emissions reductioR&DD+ is also expected to
provide a significant boost to conservation, prtgd@reas and biodiversity;
specific policies for these areas will be developgdhe Department of
Environment and Conservation under its policy faviEonmentally Sustainable
Economic Growth (ESEG), which complements thistsga

Besides mitigating greenhouse gas emissions, we chéz shape our
development to be more climate-resilientOur people and economy are already
vulnerable to climate-related hazards. Even witibgl action on mitigation,
climate change already in train will exacerbate sa@ithese hazards, such as
coastal and inland flooding. It will also introdusew hazards through gradual
shifts in malaria prevalence and agricultural yseldrotecting our people and
economy from these risks requires a thorough utetetsg of the nature and the
size of the problem and the best ways to tackieri¢ in Papua New Guinea.
Preliminary analysis suggests that the averageotastastal flooding could
increase from USD 20 m per year to USD 90-100 rA@80 and the economic
loss due to malaria from USD 130 m to USD 210-250emyear, thanks to the
interaction of climate change with the increasddevaf assets at risk as a result
of economic growth. Cost-effective adaptation measgould avert 65-85% of
these losses. International support will be reglicecarry out further analysis,
build capacity, develop pilot programs and scal¢h@pselected measures.

Climate-compatible development will require broad ooperation across all
elements of Papua New Guinean societWe arepreparing to reshape our
national institutions so that we are able and reéadsgnplement climate-
compatible development. Beyond government, theeefient and successful
implementation of the climate-compatible developtretrategy will require
strong coordination and collaboration with privagetors and NGOs, as well as
technical and financial support from the global commity. Most importantly, the
strategy will only work if local communities arevivived in its design, support its
implementation and share in its benefits.

In the coming months and years, the government wilihnove to implement
climate-compatible developmentstarting with the following priority actions:

B Climate change mitigation, adaptation and low-cargwth need to be
incorporated into national development plannindidis in other sectors
will also have to be reviewed to ensure they armeatke-compatible.



B Further research and analysis will be requiredmesareas, such as
developing a comprehensive greenhouse gas inveamargnhancing our
understanding of climate risks.

B Many aspects of climate-compatible developmentireqxisting
institutions to develop new capacities and waysadking. International
support will be necessary to help develop thesaates.

B A new institution will have to be created to takege of climate change
policy at the heart of government in the post-Ctagen reality. The Prime
Minister has announced that this office will be @i&ice of Climate Change
and Development, replacing the Office of Climatea@ipe and
Environmental Sustainability. A high priority fdnis institution will be to
develop Monitoring, Reporting and Verification (MRSystem, fund
disbursement mechanism and benefit-sharing molatshsure benefits
accrue equitably to resource owners.

M Pilot programs will be required to enhance the kiedge base, identify the
most effective institutional arrangements, testrtee policies and build
capacity.

B A large-scale consultation exercise will need tddumched to involve local
communities and landowners in critical elementthefstrategy, especially
arrangements for benefit sharing

The Copenhagen Accord recognizes that mitigation ahadaptation to
climate change are inseparable from economic dev@iment. Papua New
Guinea welcomes this and is now taking steps tarendimate-compatible
development for its entire people.



1. THE CONTEXT FOR PAPUA NEW GUINEA'S CLIMATE-
COMPATIBLE DEVELOPMENT

Papua New Guinea enters its 35year of independence as a vibrant
democracy with enormous economic and social poteati Our geographic,
biological and cultural diversity are without padehl After a period of
stagnation, the economy has been growing rapidty the last several years,
and is poised to continue on this path, thankdtmdant natural resources and
increasing foreign direct investment.

In spite of its natural wealth, the nation faces eormous challenges to human
development and service deliveryespecially in rural areas. Approximately a
third of the population is estimated to fall beltve international poverty line of
an income of USD 1.25 per day and more than haladult population remains
illiterate.

Papua New Guinea is taking the lead in combating nmamade climate
change.As a developing country, Papua New Guinea hagjil@gnhouse gas
emissions from housing, transportation and industowever, it is also a
rainforest nation, where some 80% of the populaiianin rural areas heavily
depend for their livelihoods on the forests andbifting cultivation that takes
place on forest lands. Consequently, emissions framd Use, Land-Use Change
and Forestry (LULUCF) are relatively high. The goweent has recognised
climate change as the foremost global challengeeo®f' century and is leading
efforts to combat it internationally through progni@such as REDD+. It is also
planning steps to adapt to the increased riskithttral hazards and ecosystem
changes implied by climate change pose to the cpunt

The nation is therefore moving towards climate-comatible development,
combining economic development imperatives witimelie change mitigation
and adaptation measures. Exhibit 1 shows how thigeetives should be
optimised jointly. Achieving climate-compatible adopment will require
substantial changes to patterns of land use (esdpeici agriculture and forestry),
a shift in the structure of the economy, and newegament policies. It will also
require a shift in the mindsets of actors in theegoment, private sector, non-
profit sector and landowners: from short-term toger-term, from exploitation to
sustainable use and from seeing the natural enmieohas a constraint to seeing
it as an enabler.

There are substantial benefits to climate-compatitd development that go
beyond its environmental consequence€&limate-compatible development has



the potential to broaden the base of the econoeayaing reliance on natural
resource exports and enhancing the earning powsnaliholder farmers and
forest communities. Climate-compatible developngamt contribute to food
security by enhancing agricultural productivity @ndural development through
small-scale electrification, infrastructure devetggnt and service provision.
Moreover, the global community is moving to recagnihe ecosystem services
provided by countries like Papua New Guinea. Newas of funding from
REDD+ can be invested further in development. Bt of this report sets out the
preliminary view on climate-compatible developmenPapua New Guinea,
outlines options and makes preliminary recommendaton priorities for action.

Exhibit 1

The components of climate-compatible development
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2. ECONOMIC DEVELOPMENT UNDER A BUSINESS-AS-
USUAL SCENARIO

2a. Economic situation and development aspirations

Papua New Guinea’s economy is growing and is verikély to continue to do

so. Still, we face the important challenge of reduieg poverty and making

growth more broadly based.We have a dualistic development model, in which a
small resource-based sector generates foreignnayriecome but creates few
jobs, while 85% of Papua New Guineans live in rarglas, mostly as smallholder
farmers with very low cash incomes and limited asde public services. Data

and experience inside and outside government stgytesfollowing:

B Economic growth has increased from 2—-3% to 6—7% ovehe last
decade driven by high commodity prices and rapid growttihe
construction, telecoms and tourism sectors. Thesaflawed our Treasury to
achieve budget surpluses from 2004 to 2008 andifisgntly reduce
government debt from a high of 95% to approxima%€9o of GDP in 2008.
While other countries were forced to increase putidibt as a result of the
economic crisis, our fiscal position remains strong

B Growth should continue in the medium term,thanks mostly to our
extensive natural resources. The development oétigd natural gas (LNG)
exports over the next decade is expected to gaajar boost to GDP.
Continued development of the agriculture, foreatrg mining sectors can
also contribute.

B However, Papua New Guinea still faces multiple del@pment
challenges.Of the country’s approximately 6.5 million peopteer 90% are
employed in the informal sector. Domestic and imiional surveys reveal
widespread illiteracy, malnutrition, poor healtldarulnerability to natural
hazards, many of which will become more salienhwitmate change.
Investment in non-resource sectors is constraigdeidpua New Guinea’s
limited infrastructure, human capital and financegources.

Papua New Guinea’s vision for economic developmeitt to triple GDP per
capita by 2030.This ambitious target is captured within the goveent’s Vision
2050, presented to the nation in November 2009 wbutlines the country’s
long-term plan and interim objectives for the ye2020, 2030 and 2040The

1 At the time of writing, the Department of Natiorilanning and Monitoring had not yet published.iigg
Term Development Strategy (2010-2030) or MediummTBrevelopment Plan (2011-15). However, the
aspirations of these strategies are broadly camistith those of Vision 2050 and this report



Vision targets 70% of the population to have actesdectricity and 100% to
have access to basic health and education sefwc2@30, along with a tripling
of the road network and industrial production. Asshing these aspirations will
require a five-fold increase in GDP, given that plopulation is forecast to
increase from approximately 6.5 million to over Blion by 2030. The
components of Vision 2050 are shown in Exhibit 2.

Exhibit 2

Papua New Guinea’s Vision 2050 emphasises wealth cr  eation, human
development and climate and environmental sustainab ility

“We will be a
smart, wise, fair
and happy society in 2050”
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Critical enablers: 1 Effective leadership and good governance;
2 Healthy, educated and skilled citizens; 3 Enabling legislation and policies;
4 Enabling basic infrastructure; 5 Financial capacity; 6 Effective service delivery;
7 Enabling citizen values and participation; 8 Performance and accountability

SOURCE: Vision 2050

2b. A Business as Usual scenario of economic growth

Achieving the GDP per capita goal of Vision 2050 (8D 3,000 by 2030) will
require our GDP to grow at 7% per year, nearly twie its historic rate.In
order to estimate a carbon emission baseline, we taken this to be the high-
end estimate of the economy’s potential growth aate developed historic
growth and mid-range estimates using a bottom-ayais of key economic
sectors: their historic performance, potential andent trends. The historic
growth scenario is comparable to economic perfoomam the period 2002-07

2 pillar Five in Vision 2050 describes an aspirafimncarbon neutrality by 2050. However, achievihig
neutrality would require the complete cessatiofordstry and many commercial agricultural actitie
along with large-scale afforestation and refor@stato sequester carbon. Carbon neutrality, while
desirable, should therefore be seen as an aspitit not a target of policy.
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and incorporates one PNG Liquefied Natural Gas (LN®ject currently under
development, while the mid-range and high growt#nacios assume two LNG
projects and associated mining, industrial andisersector developments.
These three scenarios are set out in Exhibit 3.

Exhibit 3

To achieve Vision 2050, the economy will have to gr  ow by 7% per year to
achieve a GDP per capita of USD 3,000 by 2030

Real GDP per capita

USD, constant 2007 .
' GPD growth required

3,500 : .
Business as Usual high and )
mid-range growth scenarios B_USIHESS as Usual - ~7%
3,000 both assume 2 LNG projects [~ """"""" »-high growth
and continued mining _ 7 (Vision 2050)
2500 | 7 Business as Usual — ~6%
’ P -~ _.--7"" Mid-range growth
Z-""7
2,000 r e
,
/. < . . ~4%
1,500 | 7/ Historic growth
Historic growth scenario
1,000 r assumes GDP grows at
similar rate to 2002-07, with
500 L constant resource prices
O AAAAAAAAAAAAAAAAAAAAAAAAA
2005 10 15 20 25 2030

SOURCE: Vision 2050, DNPM; Low-Carbon Growth technical working group

A Business as Usual (BAU) scenario should be amistbut realistic. Based on
extensive consultation throughout government uidiclg the Department of
National Planning and Monitoring, we have developad®AU scenario that is a
composite of the high and mid-range growth scesafmve. Business as Usual
means that the government and private sector pungier structural reforms to
ensure rapid economic development, but do notdaalemeasures to mitigate or
adapt to climate changdt should not be considered a full macroeconomic
forecast, but is rather a composite of a mid-raaghigh-growth scenario that
is broadly consistent with our vision.

The assumptions and sector composition of growtleuthe BAU scenario are
set out in Exhibit 4, followed by a descriptiongybwth in each sector:

3 The structural reforms envisaged by DNPM incluatedl reform to ‘unlock land for development’,
improvements in law and order, major investmenbifrastructure through the ten strategic corriclord
improved capacity in government and the privatéosec
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Exhibit 4

A Business as Usual development strategy will rely heavily on agriculture,
mining, oil, gas and services

Assumptions for growth by sector GDP by sector [] Agriculture and forestry
= Foodcrops * 1% yield & 1% area p.a. Constant 2007 USD bn O Mining, oil and gas
Agri- * Palm oil = 2% yield & 5-6% area p.a. M Manufacturing
culture . .
and * Coffee " 2% yield p.a. M services
forestry = Cocoa = 2% yield p.a. 28
= Forestry = -2-15%p.a. 26T
777777777777777777777777777777777777777777777777 24
= Gold = Double production by 2030 2 L
Mining, = Copper = Double production by 2030 20
oil and * Nickel = Double production by 2030 18 6-7%p.a
as .
g = Oil = Gradual decline 16
= Gas = Open 2 plants (2013,2017) 14
”””””””” 12
= Manufacturing® 6 —8% p.a.
Industry | = Construction = 7 -9% p.a. 10
= Power = 6—8% p.a. for all sources 8
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 6
= Retail = 6-8%np.a. 4
= Transport " 6-8%p.a. 2
Services | * Telecoms "= 6-8%pa. 0
* Tourism " 7-10%p.a 2007 2010 2015 2020 2025 2030
= Financial " 6-8%p.a.

services

SOURCE: Vision 2050, DNPM; Low-Carbon Growth technical working group

B Agriculture, fisheries and forestry contribute 13-15% of GDP by 2030,
down from 25-30% now:

m Agricultural and fisheries output increase from USD 1.4 b to USD 3.3-
3.6 b, accounting for 12-14% of GDP. This incresskects increasing
commercial cultivation of oil palm, cocoa and ceffas well as
increasing yields for staple crdpdhe area under cultivation would
remain relatively constant for all crops exceptpalm, where a
substantial increase is expected. Although tempeganbcrease (0.2—-0.7
degree Celsius) might have impacted yields for sg\weops, potential
improvements in agricultural practices are expetdaedore than
compensate for this. The scenario sees yields afllsaider farmers as
increasing substantially; many would move beyortab®tence to
produce a surplus for sale. Many challenges nebéé tovercome to make
this happen: they include such as high transpatisctack of extension
funding, training, research, land disputes, limiéedess to credit, law and

4 The increases in agricultural production envisageder BAU are lower than those in the National
Agricultural Development Plan (2007-16), which asidered highly ambitious. Large areas of foreseh
been allocated as agricultural leases; howevelinpnary reports from the field indicate that fefvtbese
areas have been planted commercially to date.
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order, disease (such as the cocoa pod borer) dadtren in commercial
estate production.

m Forestry output increases from USD 250m to USD 350m (2.8.50Mm3
of produced logs), accounting for ~1% of GBPhe upper end scenario
would be made up of 3.15m*from commercial logging and 0.35nm
from one-off timber extraction from land cleared é@ommercial
plantations (assuming that 90% of the commerciataljure will be
established primarily on forested land).

B Mining (copper, gold and nickel)remains a large contributor to GDP
growth with 12-14% of GDP in 2030. To retain thisee of the economy
over the next 20 years, production would need tbtofrom the current
production (including the Ramu Nickel mine). Thsseiconomically feasible
but would require extensive investment in explamgs existing reserves
will be exhausted in 15-20 yedrs.

B Oil and gasaccounts for 20-27% of GDP in 2030, the vast mgjafi this
coming from exports of liquefied natural gas (LNGhis projection
assumes a gradual decrease in oil production, enage energy price of
~USD 100 per barrel of oil equivalent and that HOWG projects currently
under development enter production as planned.ai® do domestic
consumption of the gas has been assumed, otheththtarequired to power
the compresser and other industrial sites.Thismaggan may have to be
revisited in due course.

B In theindustrial sector, the BAU scenario sees the GDP contribution

increasing from today’s ~16% to 20-26%. Achievihggtwill require a rate

of industrial growth of 6-8% per year, comparalledtes sustained over 20-
30 years in Indonesia and Malaysia. The greategtibation is likely to be
from the construction sector, which is already grmat over 8% per year.
Other areas likely to see further growth are theriream processing of
primary products (such as wood, coffee, copra aheh pil) and the power
sector. Light manufacturing and assembly industoegxport are likely to

S This figure is distinct from the annual exportsiieh are currently estimated at ~2Kby SGS, who verify
export quantities for PNGFA. The export quantityai logs is likely to decline in line with PNGFA
policy to process timber domestically

6 Proprietary data from MineSearch and McKinsey & @any indicate that production costs for copper and
gold in Papua New Guinea are in the mid-range ®@btbbal cost curve and thus competitive at prigeto
50% below the prevailing level in 2009 (e.qg., gptdduction costs around USD 400/tr 0z). Exploradod
the development of new mines is therefore assumeée viable. The environmental implications of thes
projects can be severe, however and thus a slewer ¢f development may be preferable.

7 Under UNFCCC carbon accounting rules, the emissimms burning the gas in the destination country are
not included as part of PNG'’s national total
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grow more slowly, reflecting relatively high energysts, poor infrastructure
and distance from world trading routes and markets.

B Theservice sectoroffers tremendous opportunities for growth in GDP.
offers important job creation opportunity for womemd young people.
Trade, retail and telecoms services could accau?3-31% of GDP in
2030. The tourism sector could also provide sigaiit growth, although
from a very low base, with the number of touristsreéasing from 50,000 to
500,000 per year. Papua New Guinea has a large a@ngtrinsic tourism
assets ranging from unique wildlife and pristinéuna reserves, to a unique
cultural heritage that could attract high valuerism.

The BAU scenario set out above will have substantial impact on
employment. While the large informal sector makes estimatiificdlt, the
number of jobs in the formal sector is likely tonalst triple from around 200,000
to over 500,000 in 2030. This will enable many geapho currently work in the
informal sector to move into formal employment. Beetor composition of
employment would change as follows:

B |n the formal agriculture sector, the most rapicpyyment growth is likely
to be in labour-intensive plantation industrie® Il palm.

B Very few people are currently employed in miningjand gas, but this
number will increase as a result of the LNG prggeetch creating over
5,000 relatively highly skilled, highly paid jobs.

B In the formal industrial and service sectors, tlestmapid employment
growth will be in labour-intensive sectors like tbprocessing, transport,
retail and tourism.

B Employment opportunities in the informal sectorlwitrease in line with
urbanisation and the diversification of rural ecarmes, but increasing
numbers of informal sector retailers, transportrafmes and agricultural
workers should be able to work in the formal seatwt enjoy higher
earnings and greater job security as a result.

2c. Forecasting emissions growth under BAU scenario

The growth path set out above is a carbon-intensivene.Greenhouse gas
emissions would continue to increase, by up to 839030 under the BAU
scenario (Exhibit 5). To estimate carbon emissidaga specific to Papua New
Guinea has been used wherever available. In thenabof such data,
international benchmarks and data from comparabpedal forest countries has
been used as an approximation.
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The methodology used for calculating emissions h&gen to identify the
drivers of carbon emissions in various sectors ancompute the annual GHG
emissions from each activityln accordance with IPCC guidelines, emissions
from shipping, aviation and the burning of fossiélls that are exported have not
been included. For land use, land-use change aesdtfp (LULUCF) activities, a
net approach is used (in line with IPCC guidelirteg} calculates the change in
time-averaged carbon stock (although this reparsicters above ground carbon
only due to a lack of data and a global consensuk®dynamics of below-
ground carbon). For example, emissions resultiogn fimber harvesting are
calculated as the loss of carbon from primary fisresmpared to the time-
averaged carbon stock of secondary forests, whidhdes biomass regrowth and
loss after logging. The net emissions are all cedimi the year of the activity
taking place, using a “committed emissions” appno&ifferences in carbon
stocks in different regions of the country haverbedken into account based on
estimations of where such activities have takengbnd are projected to occur.

Exhibit 5

GHG emissions are expected to increase by between 11 and 32% by
2030

BAU GHG emissions by sector
Mt of CO,elyear

10-14
Non-land
use related
Mining, fire 5.3-7.5| Oil and gas
Agriculture
2335 3.3-4.5| Transport
Forestry

" BRANG) Power
2010 2030 2010 2030

SOURCE: REDD+ technical working group

Current Land Use, Land-Use Change and Forestry (LUUCF) emissions
are estimated at 80—-97 Mt C@e p.a. and would increase by up to 32% by
2030 to 89-128 Mt CQe under a BAU scenario LULUCF makes up 95% of
Papua New Guinea’s current emissions and sevar@rsenave been identified
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as the main drivers of deforestation and degradatimber extraction,
smallholder agriculture (expansion into forest ahdrtening of rotation cycle)
and commercial agriculture (especially palm oilnpégions). Under a BAU
scenario, all of them will continue to represem blulk of Papua New Guinea’s
GHG emissions by 2030, despite representing less20% of total economic
value added.

B Forestry emissionswill increase in line with the timber export voles
highlighted above, from 49-51 Mt GOp.a. currently to 45-62 Mt GO®
p.a. in 2030 (the wide range reflects uncertaibiyuh future policy). This is
based on historical rates of deforestation andatkgion associated with
logging, with an estimated 15% of area becomingmsted and the
remainder degraded secondary forest after logdfirstpould be noted,
however, that by 2030 the availability of commeéligiaccessible forests
will depend on the renewal of current FMAs (Fomdsinagement
Agreements). Furthermore, there is approximatakyetimillion hectares of
primary forest yet to be acquired for various fos/elopment options;
much of this would become unavailable if the goweent allocates more of
it to protected areas.

B Agriculture-related emissions from land use and lad-use changewill
rise most significantly from 24-37 Mt G®p.a. currently to 29-47 Mt G©
p.a. in 2030. Out of these numbers, most of thessions come from
deforestation and degradation caused by subsistemimilture. Population
growth and a shift into cash cropping among smélkrs are direct and
indirect drivers of encroachment into forests. Amotemission source in this
sector is commercial agriculture plantations (e&dkyooil palm), which is
estimated to grow by 5.0-6.0% annually. Subsistealeged activities other
than agriculture, such as the collection of fueldiaoe not currently major
drivers of deforestation and degradation, as fuetivoeeds are adequately
covered from clearance of fallow land. It is estietbthat current fuelwood
need is ~3.8 m tonnes annually and it will grow-55 m tonnes in 2030.
Using conservative estimates, there are ~13 m waohkielwood from the
fallow land annually. But collection of fuelwoodwd play an increasing
role, thanks to the growing population, urbanisaaod a shift to more
permanent agriculture.

B Emissions from land-use change associated with firenfrastructure
development and miningare expected to remain relatively constant at
around 5 Mt CGe p.a. over this period. The majority of this is tiesult of
ongoing damage to forest habitat in the Fly Rivaclement as a result of the
Ok Tedi mining disaster, not the development of imgvwastructure.
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Other GHG emissions are still low relative to LULUGF, but would increase
from 2.5-3.5 Mt CO,e in 2010 to 10-14 Mt C@e by 2030i.e., on a per person
basis from 0.4—0.6 t C@ currently to 1.1-1.5 t G@ in 2030. These emissions
would come from three main sources:

B The demand for energyis expected to more than triple within the next 20
years, reflecting the sort of association betweBfr@nd energy use typical
at our level of economic development. Given thentigts access to large
renewable energy sources, approximately 50% otiaddi power capacity
would come from renewable sources (mainly hydregnewithout additional
low carbon incentives, while thermal plants woutd@unt for the rest — gas
power stations and diesel generators at isolatEdygs that are not
connected to the grid. Given their limited opergtiours, diesel generators
would only produce moderate emissions of 0.05 tor2930. In summary,
the total emissions from the power sector wouldaase significantly from
0.3-0.5t0 1.4-2.0 Mt C in 2030, but would still remain low compared
with the country’s forestry emissions.

B The demand fotransportation fuel could increase by a factor of three or
four, as the number of vehicles will increase frapproximately 155,000 in
2005 to more than 600,000 in 2030, thanks to irstngawealth, population
growth and ongoing road construction and rehabita This will result in
emissions increasing from 1.6—-2.4 to 3.3-4.5 M€y 2030.

B Oil and gas productionis currently not associated with substantial
emissions, but this will change when the LNG prtgexe fully operational
mainly because of the energy used for compresdgioataral gas for
pipeline transport and further liquefaction to LN sea transport. In
addition, the upstream production process andhfiamill generate further
emissions. When both LNG projects reach full praidug emissions are
forecast to increase from 0.4-0.6 to 5.3—7.5 Mp€Cky 2030. This
proportion could be increased if more of the gasewetained for domestic
use or reduced if renewable energy sources couldurel to compress the
gas for transport and liquefaction.

Other sectors currently have very low emissions (s than 1% of the total);
these include agriculture (direct emissions, excludg land use change),
industry and buildings. Emissions from these sectors have therefore nat bee
taken into account in building the BAU scenariowdwer, it is recommended
that this situation be reviewed regularly. For epama continued rapid
expansion of the palm oil industry will make it Besary to forecast emissions
from the use of fertiliser in plantations (an agtiaral process), the burning of
empty fruit bunches and the methane released byaline oil mill effluent.
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3. CLIMATE CHANGE MITIGATION THROUGH LOW-CARBON
GROWTH

3a. Reducing emissions from deforestation and forest degradation
and increasing forest carbon stocks (REDD+)

There are numerous technically feasible, cost-effeee options for LULUCF
emissions abatement and sequestration in Papua Néswinea. For every
driver of deforestation and degradation there autiphe abatement options,
including full abatement by stopping an activity partial abatement by
reducing the carbon intensity of the activity. E@ample, most analyses (both
government and academic) have been based on sgoggriicultural use of
forest lands entirely. Such an approach may hamseazgation benefits, but it is
not strictly required for REDD+. In this report,raapproach has been to analyse
abatement measures that are broadly compatibletithontinued development
of the sector in question. Such measures, as eptuExhibit 6, do not
typically yield the full potential abatement, bbey achieve very useful
abatement while preserving economic growth. Coat® lbeen calculated as
program cost of the abatement, and where necessatiye opportunity cost in
USD per ton of C@e. Program cost estimates the additional coststoéaing

the abatement while continuing the activity in #iedent manner. Opportunity
cost refers to profit foregone from not undertakamgactivity. At this stage in
the analysis, these cost estimates should be saply s helping to create
hypotheses about sequencing and prioritising abateactivities, and not as
budgetary estimates. The sum of all abatement mesagiup to 77 Mt Cg, at
an average program or opportunity cost of around @er ton of CGe.
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Exhibit 6

There is up to 77Mt of abatement potential in 2030 f  rom programs
tackling emissions from land-use, land-use change a nd forestry
2030 high GHG emissions scenario

[] Abatement

Abatement cost B sequestration
$/tCO2e
20 r
Shift new palm oil
plantations to
non-forest land
15 | Afforestation/
Reforestation
Reduce Fire
smallholder
10 F agriculture management 10
emissions via Reduced Secondary
agriculture Impact forest
improvement Logging management

program

5 =
777777777777777777777777777777777777777 PR, Jeuere e R -7
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volume
Mt

Note: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below USD 90 per tCOe if each lever was
pursued aggressively, starting with the most affordable levers. It is not a forecast of what role different abatement measures and technologies will play.
Assumes a 4% societal discount rate

SOURCE: McKinsey (2009); REDD+ technical working group

Emissions resulting from commercial timber extracton from primary forests
could be reduced substantially by improving the suainability of forest
management.Preliminary estimates indicate that deforestatiod degradation
could be reduced by 50%, leading to a reductiaeniissions by 14-19 Mt C@©
p.a. by 2030, at a cost of USD 4/t €OThis reduction would be achieved
through a combination of two techniques: Reducegbleh Logging on primary
forests and secondary forest management, whichsnesroved post-harvest
management of regrowth by applying silviculturadgiices (such as shrub and
climber control and replanting). While the currgoticy on timber extraction
volumes and cutting cycles is based on principfesistainable harvesting, it
does not attempt to minimise the biomass removéad;hws typically many
multiples of the commercially extracted timber. Bigss removed includes trees
felled to clear roads and trails for harvestingragiens, and to provide materials
for bridges, as well as trees damaged during tttengiand removal of
commercial timber. The loss of carbon stock is moésl where conditions are not
conducive to forest regeneration. Continuing tovst timber under a more
rigorous application of sustainable forest managemal require significant
institutional strengthening, to educate and enfbest practices.

Compared with a complete halt in harvesting, ReduaImpact Logging
allows the continued provision of timber for downsteam processingjn line
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with sector development plans, but in a way thatrowes biodiversity protection.
Furthermore, this approach will improve the longvteviability of the timber
industry, allowing forests to recover more rapidhd reducing the time required
before viable timber extraction can recur in th@earea. Other benefits of this
approach are that forest communities will be ableantinue to benefit from the
roads and public services that are establishediglhrcommercial logging and the
increased employment opportunities created bydfaired monitoring and
silviculture activities. However, there are sevetanges needed to make
Reduced Impact Logging effective , such as infrastire, institutions and
behavioral changes. As an alternative, stoppingifggwould yield three times
the reduction in emissions (45-62 Mt é&(p.a. by 2030) but at a higher
opportunity cost of USD 8/t C®. Applied at scale, this would have a negative
impact on plans for downstream value adding aaiwiaind employment in the
sector. The latter would however be offset by newpleyment opportunities
created for local communities in forest conservatithere may therefore be
reason to consider a combination of these two auhes.

Avoided deforestation from land clearances for estaishing oil palm
plantations equates to 5-8 Mt C£ p.a. at an opportunity cost of USD 35/t £0
However, this full opportunity can be capturedighgicantly lower cost (~USD
10/t CQe) if oil palm plantations can be established on-furested land, as the
cost then represents only the foregone revenue tiralber extraction in the initial
land clearing and possibly some additional inpstE€o@r marginally lower yields.
There are good prospects for this approach, withesprojects already established
on grasslands and degraded lands, such as in RaWast New Britain.
According to PNG Oil Palm Research Associatiorthmnext 5-10 years oil palm
plantation will be mostly established in grasslarasvever the limitation of
grassland areas might push the oil palm plantatiaic to the forested land in
15-20 years. This situation will limit abatementgatial of this sector. Further
research should be conducted on this area.

The abatement potential from avoided deforestatiomnd degradation from
smallholder agriculture is an estimated 12—-20 Mt G®p.a. in 2030 at USD 1-
2/t COe 8 This would be achieved through agricultural exiemservices to
help the rural population increase productivityotigh improved soill
management and other agricultural techniques adti@ual inputs (e.g.,

8 The low cost of abatement reflects the relatively cost of agricultural extension services prodide
scale. Evidence from African countries (includinga@a, Ethiopia and Liberia) indicates that theseices
(including nurseries for new varieties) can be fted at a cost not exceeding USD 100 per hectaandf
with some additional cost for inputs if these arbsidised. Costs in PNG are likely to be somewhgttdi,
however, reflecting infrastructure constraints #melchallenge of scalability
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improved varietals and fertilise¥)Local agricultural research indicates that
there is significant scope for productivity improvent, and indeed many
appropriate technologies and varietals alreadyt.eRegpacity to disseminate
knowledge, seeds and inputs is a major obstactdd Yicreases and soill
management practices that allow for longer planpi@gods on the same plot of
land will have a number of positive implication&siy, the pressure to
encroach on forests to feed a growing populati@¥4p.a.) or the increasing
trend of adapting cash crops on land previously digesubsistence agriculture
could be alleviated. If gains are substantial ehougt is possible to shift into
more permanent agricultural practices, some ofahé currently utilised for
subsistence agriculture could be freed up for esft@tion through natural
regrowth, with the resulting sequestration presgndin additional source of
livelihood for farmers through REDD+ credits. Swchcenario has, however,
not been taken into account in the current analysis

The abatement potential from changing smallholder gricultural practice
represents a roughly 50% emissions reduction on thBAU scenario by 2030.
Expert opinion suggests that this is already higimhbitious and any greater
reduction would not be feasible, based on thedliffy of reaching all
communities and achieving the necessary improvesneuéen over 20 years. The
inaccessibility of many communities due to terraml lack of infrastructure,
variations in climatic and soil conditions, limiteglch of existing extension
services and complexity of changing behavioursaliiactors which limit this
potential over time. Given Papua New Guinea’s lbisgory of agriculture and
adoption of new crops, it is reasonable to expa&gadual increase in yields of
approximately 1% per year. However, substantialeiases in yields and
greenhouse gas abatement will require a transfasmart the infrastructure and
services provided to rural areas, as well as tphaaty of farmers, extension
agents and marketers. This area is therefore agnighty for further research,
analysis and program developméht.

Fire managementcould provide an average abatement potential\dt CO.e

p.a. of emissions at a cost of USD 6/t£0y 2030. This volume represents an
average over time; the reality is that the potétigact will be largely realised in
El Nifio years when Papua New Guinea is most profiegts due to associated

9 Conservations with NARI indicate that greater ustedfliser and other inputs is not under serious
consideration. More research is required into gasibility of organic techniques (including green
composting, the use of manure in certain areas@mational practices) in Papua New Guinea

101he challenge of emissions reduction in the afjticel sector varies by region, crop and cultivation
model: whereas permanent cultivation is commoménhighlands, shifting cultivation models dominiate
most lowland forest areas. Further research isimedjto confirm the potential of yield increaseseduce
deforestation and degradation in different regiohBNG.
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drought conditions. Cultural practices such asugeof fires for hunting and
clearing fallow land will however make capturing$e opportunities a challenge.

Better management of secondary forest® improve average carbon stocks
over time could result in the sequestration of stimeated 17 Mt Cge in 2030 at
a cost of USD 4/t Ce&. This is based on ramping up silvicultural atig (e.qg.,
enrichment planting, weeding and selective pruningelease tree growth and
fire management) in logged areas from the curiemtdd application to
130,000 ha annually in 2030 and will require a saftgal change in capacity,
timber industry incentives, policy, research angestment. As with sustainable
forest management mentioned above, this represigmi$icant employment
opportunities for people in forest communities, vdam be trained to assist with
management of regrowth in logged-over (secondamngsts in their areas. This
would typically continue for three to five yearseafthe area has been logged,
until degradation has been stemmed and the foassbégun to re-establish
itself.

Afforestation and reforestation represent a sequestration opportunity of 10-11
Mt CO.e in 2030 at a cost of USD 7/t @© This implies establishing forests on
~600,000-700,000 hectares of degraded lands cslgnals by 2030. The
development of commercial plantations could algbaee part of the need for
commercial timber extraction from natural forestshe medium to long term.
While this would yield less cumulative sequestnmatioan natural reforestation, it
may still be useful as a replacement for continegding in natural forests.

Forest conservationalso provides critical opportunities to protect ttarbon
stock and most importantly biodiversity from theedt of deforestation and
forest degradation. Government of Papua New Guimeaigh DEC
(Department of Environment and Conservation) isesuty preparing a policy
on Environmentally Sustainable Economic Growth (BE$Evhich is
complemtary to this strategy and includes provisifam forest conservation.

It is important to note that although the impor&wot afforestation/ reforestation
and forest conservation have been acknowledgdtei@bpenhagen Accord,
there is no legally binding agreement yet on tlgitality of
afforestation/reforestation and conservation pitsjéar REDD+ funding. If

there is no threat to an area of land, becausdabi steep for logging,
uninhabited or designated a protection area, it beaglifficult to establish it
under REDD+, though other sources of funding magmalable. It is therefore
very important for Papua New Guinea to particigatively in the international
discussions on the scope of REDD+.
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3b. Greenhouse gas abatement in non-forestry sectors

For the non-forestry sectors, emissions can be reded by approximately

20%, i.e., ~2.2 Mt C@e in 2030 compared to BAU levels, mostly from tlosvpr
sector. Approximately half the abatement poterftidl2 Mt CQe) would come
from a near total decarbonisation of the powermseddtlargely negative

abatement costs (but at a substantial capital apptpaching USD 200 m of
investment required if rural electrification is lnded). This decarbonisation will
also reduce indirect emissions from the manufaoguand service sectors as these
sectors would rely on cleaner generation of enefggre are also interesting
abatement opportunities in the oil and gas andparation sectors. Exhibit 7

sets out the summary abatement opportunities;tardeeakdown follows.

Exhibit 7

Decarbonisation of existing sectors will reduce emis sions by ~2 Mt CO ,e;
these are mostly in oil and gas, power and transpor  t

PRELIMINARY

Societal perspective; 2030

Abatement cost * )
USD per tCO,e Gas CCS retrofit

150 r Improved

maintenance &
100 Small hydro process control
Biofuels -
50 F Energy efficiency projects sugarcane
requiring CAPEX at overall LDV gasoline -
plant level (co-generation) bundle 4
O '—r_»—l
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-50 LDV gasoline - LDV gasoline -
bundle 3 full hybrid
ici Biofuels -
2100 F More energy efficient ligno-
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cellulose
-150 Behavioral/ LDV gasoline -
procedural changes hybrid electric
Rural electrification

-200 -

Abatement potential
MtCO,e per year

1 Cost assumptions from average of Rest of Developing Asia

SOURCE: McKinsey (2009); REDD+ technical working group

Emissions growth in power will be mainly driven bythe tripling of installed
capacity in the three grid-connected areasAlthough Papua New Guinea’s
power sector already has a high share of renevesiaegy there is potential to
decarbonise it completely because renewable esexgyges are so abundant:

B Grid-connected areas In the grid-connected power system (Port Moresby,
Ramu and Gazelle grids), 0.6 Mt could be saved abatement cost of
USD -20/t CQe from additional hydro power capacity. This wolddve the
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new-built gas fired power stations as the largestters. It is theoretically
possible to abate CG@missions from projected gas-fired power stations
through retrofitted carbon capture and storagettbsitoption would be
prohibitively expensive compared with the othertalbreent measures.

B Rural electrification: In addition to the grid-connected power systemsalr
electrification offers a very important opportundiy0.6 Mt CQe. In a BAU
scenario, large parts of rural electrification wbbk realised with diesel
generators, as they represent a low up-front etistiever, there is scope to
develop micro-hydro and solar photovoltaic genesato meet the same
electricity demand, as these technologies havaanisly lower operating
costs and thus negative abatement costs oveffétienk of the asset.
Additional financing and collection mechanisms neete created to foster
adoption and overcome the high investment needeayfiro and solar
photovoltaic power.

B Additional grid-connected hydro plantsare economically feasible, but
require creative financing solutions to overconeitfitial capital hurdle and
avoid locking in carbon-emitting, inefficient powssurces for 20—40 years.
Further improvements in the costs and efficiencyn@ro-hydro and solar
photovoltaic technology may allow the use of thiestnologies for rural
electrification in the future.

Oil and gas productionwill be the biggest non-forestry source of emission
2030, though they offer limited abatement potential

B The oil sector offers a relatively small abatemenpotential (0.3 Mt CO.e
p.a.) but at negative abatement cosas there is scope for greater efficiency
in the refinery and existing production sites arelaxpect production
volumes to stagnate or fall.

B The gas sector will become a significant contributato GHG emissions
in Papua New Guinea when the first LNG project comg on stream in
2013-14, but the sector’s abatement potential istited. Firstly, given
that the entire production, transportation anddigation infrastructure will
be built over the next five years, it is likelylie built with GHG efficiency
in mind. Secondly, there will be very limited poti@hfor fugitive emissions
(escaping from the pipeline in transit) given thers transportation
distances currently planned. Further researchygimed into the abatement
potential associated with the compression of tle Gar example, it may be
possible to use renewable energy sources to pawes sf the
infrastructure.
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In the transport sector, abatement will depend on the gradual adoption aemo
efficient gasoline and diesel vehicles, but colddehhanced substantially by a
shift to biofuels:

B Nearly 0.6 Mt CO.e can be saved at a negative abatement cosainly
due to continuous efficiency improvements of in&kiwombustion engines.
Another 0.3 Mt CQe could be captured at a positive abatement cost by
future efficiency improvements as well as hybrid atectric vehicles, but
has not been included in the cost curve.

B Biofuels can save approximately 0.2 Mt Cge, based on sugarcane plus
lingo-cellulose, but abatement costs are diffitoléstimate because no
resource assessment has been done for biofuel icr®agpua New Guinea.
There are several potential fuels, including straigegetable oil (SVO)
made from coconut in coastal and island regiotgpaa (both as straight
oil and methyl ester) and bioethanol made from sugae, cassava and
sweet potato in highland regions, where low tentpeea make the use of
straight vegetable oils infeasible. Feasibilityds&s for some of these
biofuels, including a full consideration of extelitias (such as the potential
effects on food crop production), are a high ptygiif there are included, the
full abatement potential from biofuels may exceddtiCO.e.

Efforts to reduce emissiongrom palm oil agriculture and production have

not been modeled as emissions are currently lowaBguch emissions are likely
to increase substantially, this should be anotherity for the next phase of
work.

Other sectors were not analysed for emissions andhatement options as the
opportunities are likely negligible in comparisanthe above mentioned sectors,
and especially compared to the forestry sector.imiméng sector, for example,
was not modelled since Papua New Guinea does metagecoal resources, a
source of significant emissions due to fugitive nagie emissions. Emissions
from deforestation caused by other mining actisi{e.g., gold and copper) are
accounted for in the forestry sector, while ongangssions from mining
activities are small, especially as our remote smiten depend on renewable
energy sources. The Lihir goldmine, for examplesupplied by a dedicated
geothermal power plant.
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3c. Moving onto a low-carbon growth pathway

Papua New Guinea will make great strides towards ststated objective of
becoming carbon neutral by 2050f it takes full advantage of technically
achievable abatement and sequestration opportsin@erbon neutral means that
emission from all sectors should be compensatezhldlyon enhancement through
afforestation / reforestation and carbon protectiom forest conservation. The
LULUCF sector in particular can make a substamiatribution, reducing
emissions by up to 70% by 2030 compared with a Baehario.

Exhibit 8

Vision 2050 sets the aspiration of becoming carbon neutral by 2050;
under a best case scenario, up to 70% of thiscanb e achieved by 2030

Emissions from all sectors under maximum abatement scenario
Mt of CO2e/ year; 2005-2030
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SOURCE: McKinsey (2009); REDD+ technical working group

The abatement measures set out in Exhibit 8 wouldesult in changes to the
structure of the economy.These measures therefore need to be combined with
existing plans for the development of the widerrexoy in a Low-Carbon

Growth Plan, covering the decarbonisation of exgsgectors and the
development of new sectors that have low carbossons.

Preliminary analysis suggests that low-carbon grovit can result in a similar
level of GDP and employment to that achieved undeBAU. The sector
composition of GDP will change slightly, but GDPR papita would also reach
about USD 3,000. Exhibit 9 sets out a potentialghopath and sector
composition of the economy under a climate-compagbenario:
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In theagriculture sector, a combination of improved varietals and
agricultural techniques such as soil managementfwiould allow for
shorter fallow periods) could increase agricultunatput by ~2% per year,
reducing the pressure to extend the land unddratitin as the population
rises. New oil palm plantations should be locatechon-forested land, with
irrigation and fertiliser provided if necessary.

In theforestry sector, the universal enforcement of Reduced Impact
Logging management in timber harvesting would tesuhe same overall
volume of timber exports, but with much less assted deforestation and
degradation and many more jobs created in the egrfoent sector.
Furthermore, a substantial increase in the aredfafestation or
reforestation would act as a new carbon sink.

In thepower sector, the large-scale development of renewable eneagdv
have little overall effect on growth, but the staraiof living would improve
in many rural areas as a result of rural elecatfan.

Thetourism sectorwould grow more rapidly than under BAU, thankshe
marketing advantage that Papua New Guinea’s peigtnvironment would
give it in the ecotourism sector.

Beyond its purely economic benefits, low-carbon grmeth promises superior
social outcomes compared with BAU developmenincreased productivity in
the agriculture sector would enhance the food sgcass well as the income, of
rural families. Rural electrification would facdite the extension and full
operation of public services such as schools aatthelinics. More high-skilled
jobs would be created in the forestry and tourisgt@'s. Last but not least,
reducing deforestation and degradation would enthgrdiological diversity of
Papua New Guinea’s forests, capturing value faobeéyheir usefulness as a
carbon store.
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Exhibit 9
Substantial change
Low-carbon growth is also compatible with GDP growt h from Business as
0 Usual to low-carbon
of 6-7% per year growth
Assumptions for growth by sector GDP by sector [] Agriculture and forestry
= Food crops = 2% yield growth p.a. Constant 2007 USD bn O Mining, oil and gas
Agri- * Palmoil " 2% yield, 5-6% area M ™anufacturing
culture . o oor i .
and Coffee 2% yield p.a. M services
forestry = Cocoa = 2% yield p.a. [
& Foresty ! » _Sustainable Forestry
= Gold = Double production by 2020
Mining! = Copper = Double production by 2020
oil and = Nickel = Double production by 2020
gas = Ol = Gradual decline
= Gas = Open 2 plants (2013,2017)
= Manufacturing = 6-8%p.a.
Industry = Construction * 7-9%np.a.
= Power = 12% hydro and solar 8
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 6
* Retail " 6-8%p.a. 4
= Transport " 6-8%p.a. 2
Services | * Telecoms " 6-8%p.a. 0
= Tourism = 9-12%p.a. 2007 2010 2015 2020 2025 2030
* Financial = 6-8%p.a.
services

SOURCE: Vision 2050, DNPM, IMF; Low-Carbon Growth technical working group

The elements of this outline Low-Carbon Growth Plameed to be refined
and incorporated into development plans for each s¢or and the national
economy as a wholeSpecifically, this includes Papua New Guinea’s L-ong
Term Development Strategy (2010-2030), Medium-TBewelopment Plan
(2011-15) and associated sector plans and politiesstructural shift towards
low-carbon growth will take time to realise, andsitherefore critical that the
pilot projects (chapter 3d) be accompanied by ailbaneous process of
planning for the large-scale rollout of the mosimising initiatives.

3d. Capturing the opportunities: Priorities and next steps

To maximise abatement opportunities and the transibn to a low carbon
growth path, early action is critical. This is important to avoid negative lock-in
effects from decisions taken now, such as changimgjuse or building heavy oil-
or diesel-fuelled power stations rather than hyldaec ones. The impact of
decisions taken now on land use, energy mix, t@msmd LNG infrastructure
are cumulative, so starting abatement activitiely ®@@ould increase their overall
impact. For example, establishing capacity for Manmg, Reporting and
Verification (MRV) of emissions cuts is a prioritgecause REDD+ will be based
on a pay-for-performance approach, no paymentsbailleceived until adequate
MRV is in place.
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Many of the initiatives proposed involve new technogy, management and
service delivery mechanisms in remote and divers@mmunities.
Consequently, it is critical that these initiatives piloted to assess their impact
and feasibility and to learn lessons to ensurettieat can be successfully rolled
out across the diverse range of communities angtl@maents in our country.
Each pilot should incorporate a rigorous indepehdegaluation, conducted by
experts from Papua New Guinea and overseas. Congube evaluations
according to the latest international best prast{gecluding randomised
controlled trials and ongoing evaluation of impaei) enhance the credibility of
the climate-compatible development strategy doroaigiand provide valuable
lessons for other countries looking to follow oeadl. There are two types of pilot
projects that will be tested: sectoral and geogcapipilot projects. Sectoral pilot
projects aims to understand the different aspdotarious REDD+ pilot
programs, such as the MRV, fund disbursement, camtsnangagement,
capability building and benefit sharing mechani§eographical pilot projects
aims to understand the dynamic of integration betwdifferent REDD+ pilot
programs in certain REDD+ demonstration sites.

A number of sectoral pilot projects have been idiedtfor REDD+ activities:

B Given the size of the potential abatement faratainable forest
managementand the absence of data on the carbon impactasts of
reduced impact logging and silvicultural practicein Papua New Guinea,
there is a need for pilot programs to establishgamsons with current
practices. This includes total biomass removedaonated, regeneration
rates over time and additional inputs (e.g., laland seedlings for post-
logging enhancement planting and treatment) and @ssociated costs.
Sample plots should be established in differenbregand forest types and
in sufficient quantities to ensure the resultssaagistically robust. The
Forest Authority has identified the provinces ofiMi Bay, West New
Britain, Sandaun and Eastern Highlands for thippse. The pilots will
provide an opportunity to develop and test MRV rodtilogies, identify and
test the benefit sharing mechanism and build cpand capabilities (in
both field measurements and remote sensing). Thieguw concurrently
with initial results available within two or thrgears, following pre-and
post-logging measurements and initial post-loggiagtment. Results will
then be combined with existing research on regéioereates and costs
associated with ongoing application of silvicullyseactices. Total
abatement potential and cost results will providgehasis to assess the
feasibility of this abatement measure. In addiadnll understanding of the
costs will allow for the development of benefit shg models.
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B Research will also be required secondary forest managemenio

establish regeneration rates of biomass in areahittve been previously
logged over when subjected to post-logging silvimal practices. This
research will provide baseline data for sequestnatalculations for future
activities. This will entail establishing and onggimonitoring of sample
plots in logged-over forests in different regiomsl dorest types (same as
above) and control areas. The outcome will verifgtament cost and
provide a basis for the development of a beneéitialy model, based on an
understanding of additional costs and labour reguior improved
management. Existing PNGFA and FRI capabilitiesukhbe utilised, but
this research will also provide opportunities te@ep new capacity in
establishing plots and silvicultural practices. @mment institutions also
need to engage international NGOs that have weakhowledge and
experiences on the ground.

Pilot plantations should be established for commeral crops (i.e., palm
oil) on non-forested land in various regions. Twill help to determine
suitability of different degraded land types, anglate an understanding of
yields and inputs such as fertiliser and irrigatioinastructure required.
Knowing the productivity of such a plantation stigy will allow us to
calculate opportunity costs of this sector strat€pllaboration with the
private sector will be important, and there is stpbuild on existing
projects here, including oil palm plantations thate been established on
grasslands and other non-forest lands (e.g., Rarhe)outcome of the
research should help determine whether the val@Hsd abatement from
moving commercial agriculture to non-forested laisdsufficient to justify a
change in land-use policy.

Policy review on commercial agricultureshould also be considered,
especially regarding the establishment of oil pplantations. NGOs and
many experts are reporting an increase in ‘agrestoy’ projects that are
supposed to combine agriculture and forestry irstme area; up to 2.5 m
ha of agriculture leases have been signed. Howtyvegte most of these
projects have led to large-scale deforestationfarest degradation, without
any agriculture or plantations being establishdgeré&fore, commercial
agriculture policy must be reviewed and strengtdeseethat all projects will
provide optimal benefit not only to the investaut lso more importantly to
the community and environment. In the short terrmgaatorium should be
imposed on all agricultural leases until this pplas been reviewed and
enforcement mechanisms strengthened.

Papua New Guinea already has considerable expertisad data
available from afforestation and reforestation.Consequently, such
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activities should start as soon as possible arstaélked up rapidly. The
Forest Authority has identified Gomore (Rigo didtriand Papa (Hiri
district) as potential locations for this purpoBering the implementation, it
will be important to test different approaches (esgacing of trees, mix of
species and monoculture) over a range of geograpticlimatic conditions
to determine the methods that offer optimal groattminimal costs.
Ongoing monitoring of sample plots need to be cotetliin periodic
reviews to continuously improve practices.

Two pilot projects are proposed as a high pridotyother sectors:

B Agricultural transformation of a suitable district or community through

research, farmer-led extension services, inputipi@v and market
development. The objective would be to double tiput of marketable
crops (and resulting cash incomes) over a five-pesind, while ensuring
that food security is maintained or enhanced. Rdttan focusing on a
single cash crop like palm oil or coffee, the pgbbuld demonstrate how
yields can be increased in multiple crops simulbaiséy to increase
smallholders’ incomes and reduce their exposup®iboemodity price
fluctuations. Another objective for the pilot woldé to reduce emissions
associated with clearing forest for agriculturetgnsifying the use of
existing plots. Executing the pilot will requireosk collaboration between
local communities and the following institutionsefartment of Agriculture
and Livestock, Department of Lands and Physicahiifay, Department of
Works (for road maintenance and potentially cortsiton to improve market
access), Department of Transport, National AgnoaltResearch Institute
(NARI), and provincial and district administratiomgost importantly, it will
also require the active participation and suppblbcal landowners and
other influential members of the community will égsential.

Sustainable rural electrification through a combinaion of solar micro-
hydro and photovoltaic technologiesThe objective would be to ensure that
50% or more of households and businesses in @&udsstrict or
community have access to electric power for attl&asours per day and
that critical community services (such as schdmsilth clinics and airstrips)
have 24-hour access. The most important succetes fac rural
electrification will be to make it financially saghable, by collecting user
fees from the community that enable it to pay fant pf the investment and
ongoing maintenance in the micro-hydro plant ortpholtaic panels. This
pilot will require close collaboration between thepartment of Petroleum
and Energy, provincial and district administratidiesal landowners and the
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private sector in the form of power and technologgnpanies and financial
services providers.

While further research is required in many areas, &ck of detailed knowledge
cannot become an excuse for inactiomather, research should be integrated with
the pilots through a continuous process of momtpend evaluation. Where
possible, pilot projects should be developed fronméegrated, whole-community
perspective. For example, a pilot agricultural esten project in a village trying
to improve agricultural productivity could also tegether some of the land
currently under shifting cultivation could be fregpl for reforestation. In addition,
the potential income generated could be used &mtie the installation of solar or
mini-hydro power in the village. Such an approadlhnequire collaboration
between various government departments and pdtgmi&tnerships with
development partners, NGOs and private sector agdons. Such efforts will
help to better understand how innovative mitigaactions could result in
developmental benefits. In time, testing an integgtapproach for an entire
catchment area will provide an opportunity to f@sssible synergies, methods for
aggregating carbon savings and arrangements fanghzenefits.
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4. CLIMATE RESILIENCE THROUGH ADAPTATION

4a. Hazard identification

The natural environment already poses significantisks to Papua New
Guinea today; hazards like coastal flooding, inland flooding ardughts take a
severe toll on the people and the economy. Cliiagage will likely exacerbate
some of these event-driven hazards and may alsmwlinte new hazards due to
gradual shifts in climatic conditions — most proenmtly, increased malaria
penetration in the highlands, changed agricultyedtls and damaged coral reefs.
Throughout the country, natural disasters driverlbgatic conditions! (i.e.,
excluding seismic and volcanic activity) as wellgaadual shifts in climatic
conditions disrupt daily life, cause damage to @saed infrastructure, destroy
livelihoods, endanger cultural and ecological toeas, and kill or injure people
(Exhibit 10).

Exhibit 10

[ Risk exposure and loss

PNG climate risk landscape: Current climate risks estimation (ongoing)
already pose a significant threat to people and ass  ets [ Risk exposure only

[ Not included for analysis

... but also faces hazards due gradual
PNG is prone to event-driven natural hazards ... shifts as a result of climate change
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increase malaria infection rates

*ENSO and rainfall are
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with climate change oy changes and CO, fertilization — the
: e T effect differs by crop and location
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Drought Damage to coral reefs

=Source of livelihood (fisheries, tourism,

etc) and natural barrier of protection
=Coral is killed by bleaching, drowning,
and acidification, linked to climate

=Material hazard to PNG,
(esp. 1997 —98)

= Linked to ENSO, but

weak climate change link

*PNG is too close to
equator for major
tropical storm (typically
originate > 10 °)

=Severe threat, recur at
least every decade

= No recognised link with
climate change

SOURCE: Adaptation technical working group

11 Only climatic hazards were considered in this ysial However, the methodology can also be appiied
non-climatic, geophysical hazards, such as earkt&guand volcanic eruptions, which should be andlyze
later phases.
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The six most serious hazards were selectbdsed on their relevance to our
country and their relationship with climate change:

B Coastal flooding and sea level rise will affect ca#al regions, mainly on
the north shore of Papua New Guinealn the last 15 years and through
four catastrophic flood events, coastal floods haffected some 8,000
people a year. On an annualized basis, the floadsecUSD 10-20m of
damage, displace 500 people and killed five. Risig levels worsen the
effect of coastal floods and necessitated the etamuof people from the
Carteret Atolls and Duke of York Islands, as saktion and flooding are
damaging fragile communities and cultures, makimegé areas
uninhabitable.

B Inland flooding, driven by heavy irregular rainfall s, regularly affects
valleys and wetlands in both lowlands and highlandsThe effects of
inland flooding are amplified by steep inclines aleforestation. Based on
19 years of data, 22,000-26,000 people are affestadally by inland
floods, displacing 6,000—8,000 and typically resglin a few deaths each
year. Public records estimate annual damage at&<Pm, a burden
usually shouldered by the poorest people in th@wguChanges in climatic
conditions — both through increased average piatipn and increased
extreme rainfall events - will strongly affect timepact of inland floods.

B Landslides, triggered by increased rainfall intengy and land use
changes, destroy vital assets in mountainous areds.recent decades,
landslides have caused considerable damage tanfrastructure and
remote communities. The effect of landslides iswelt understood given
the unpredictability and remote impact. At the saime, landslides have
caused significant damage along the Highlands Haghwhe sole lifeline for
the highland communities and export businessethétime of writing, no
recent estimates for the damage could be obta@leginges in precipitation
patterns and land use are likely to increase tingbeun of landslides in PNG
and this is therefore a priority area for furthesearch and analysis.

B Malaria severely affects our daily life, with 1.7mpeople infected every
year. About 60% of the population lives in high-risk m@aregions. Based
on an estimated inclusive cost of around USD 8drdection per year,
malaria currently costs the economy USD 130m par.\ia the last 20
years, climatic changes have worsened the efféctalaria; amidst rising
temperatures, the parasite has established itsgdfions like Enga, where it
was not previously present. Additional rises in penmature over the next 20
years will introduce malaria to previously riskdreegions and could worsen
the impact of malaria for the population now livimgjow-risk zones.
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B Variability in agricultural yields will affect many agricultural regions.
The highland regions are particularly sensitivgaadability in agricultural
yields as a result of change in climatic conditiofisree million highlanders
rely on the sweet potato for around 70% of thest.drhe sweet potato is
highly sensitive to change in climate conditions pfesent, climate-sensitive
crops like sweet potato, coffee and cocoa haveprequivalent value of
USD 0.7-0.9b, which means we have significant expoto the yield con-
sequences of climate change. These effects withdualy shouldered by
subsistence farmers, and who may need to lookfaitarnative crop re-
placing what has been their main source of calatake for over 300 years.

B Sea temperature increase and acidification may ovdime destroy Papua
New Guinea’s coral reefs, the fifth largest in thevorld. The economic
value of these reefs is estimated at around USDnipQa. today, Between
50,000 and 70,000 coastal inhabitants rely on ceedk for their food,
livelihoods and shelter. Reefs also contribute Ll95Dn annually to GDP
through fisheries and tourism, and avoid anotheDb US m in further coastal
damage, due to the protection they provide frormstaand loss of land.
Comparisons with other countries with extensiveatogefs, such as Belize,
suggests the GDP contribution of the reefs couidhately reach USD 0.7-
0.9 b per year. The greatest potential comes flamdurism sector (which
only captures some 5% of that potential at presé&hig reefs offer other
valuable services, such as climate regulation ametic diversity.

Climate change will increase the expected lossesasiated with these
hazards — the important question is how severelfthree IPCC scenarios
12(B1, A1B and A2) have been used to account fofulidreadth of

uncertainty of the climate change effect. Whilesefive mitigation measures are
crucial to curb climate change in the long run, @P@odels show that global
warming out to 2030 is little influenced by the ééwf GHG emissions in the
next 20 years, due to lags in the climate systeemcd, 2030 was selected as
time horizon for the adaptation analyses. Dependmthe scenario,
temperature will increase by 0.2—0.7 degrees Celsainfall will change
minimally (by -0.9-3.4 mm), and sea level will irase 0.08—0.2m by 2030
under these scenarios. Economic development atseases expected losses, as
the economic value of assets at risk grows. A gnaate of 7% per year has

12710 date, the IPCC scenarios refer to the averagetedf climate change on the whole of Papua New
Guinea. However, NWS has recently acquired a LCkhefcountry with 20km horizontal resolution
processed for the A1B scenario
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been employed for assets, in line with the GDP ¢hdarecasts in Vision 2050
and the forthcoming Long-Term Development Strategy.

For this preliminary report, the two hazards that are expected to cause most
damage, coastal flooding and malaria, were analysad more detail. The

inland flooding hazard is also expected to caubstamtial damage and is in the
process of detailed analysis by the Adaptation mieeh Working Group. Detailed
analysis of the other two hazards is required theustand the total expected loss
and will take place at a later stage.

The total expected losses for coastal flooding amdalaria are estimated to
increase from USD 150 m today, to USD 300-350 m B930,thanks to a
combination of climate change and the increasirgevaf economic assets:

B Rising sea levels will increase the frequenayf severe coastal flooding. A
20cm rise, as assumed under the high climate cheoegerio, will almost
double the frequency of a 100-year event to on&®#v0 years. This
increases the expected annual loss from USD 2@ayttw an estimated
USD 90-100 m by 2030. Climate change will be respme for USD 7-15
m of this annual loss by 2030. The remainder ofaks will be attributed to
the increased value of assets due to economica@weint in flood-prone
areas. Much of this loss originates from damagd&dh-value commercial
assets in major port cities, whose value will iasewith economic
development. Swift action (e.g. zoning laws) isstiequired to curb further
economic development in these zones. Beyond theoeaig loss, flooding
could affect up to 65,000 people directly by 20B0is does not include the
impact of flooding on food security, through thestlaction of crops caused
by salinisation and groundwater contamination.

B Rising temperatures may increase the malaria infean rate from 27%
to 29-31%, depending on the scenaranainly due to a shift of endemic
and epidemic malaria zones to higher elevationsk Rones could shift
upwards by 30-115m under the low and high climbtnge scenarios,
respectively. In addition, the economic cost peseoaf introduction of
malaria in previously risk-free regions could betaj2.5 times as high as in
the currently endemic regions (from USD 80 to USID)2because of lower
immunity and the disease taking more of an epiddania, with substantial
losses in economic activity. This increases thesetqul loss from USD 130
m today to an estimated USD 210-250 m by 2030. &b&nohange is
responsible for USD 15-50 m on an annual basis.r@mainder of the
increased loss is due to a growing population itarraarisk zones, assumed
to be 2.1% annually.
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Exhibit 11 illustrates the consolidated expectess$ loontributed by both
coastal flooding and malaria hazards.

Exhibit 11

In the worst-case scenario, expected estimated loss as a

result of climatic hazards will increase by 230% L] coestalflooing

I:l Malaria
Expected annual loss
USD millions
350
A 330
300
2.3X
< ) . 250
210
150
130
90 95 100
20
Low range Average High range
2030 climate change scenarios (IPCC)

SOURCE: IPCC AR4, CSIRO, SEAFRAME, Expert interviews, press clippings, Academic literature, Meteorological data, NASA SRTM,
CGIAR, ESRI, PNG RIS, PNAS, WHO, CDC, World Bank, PNG MRI, WRI; Adaptation technical working group

4b. Identification of effective adaptation measures

Adaptation measures from all sectors have been remived for malaria and
coastal flooding for the purpose of hazard mitigation and insueapidosses

that cannot be mitigated. Based on research dotieebigconomics of Climate
Adaptation Working Group, 40-65% of expected lossasbe averted through
cost-effective measures. Our findings suggestRhaua New Guinea can gain a
benefit in the high range of these estimates. \&lifficient community buy-in,

we could reach as much as 85% of loss aversionghrthe application of
measures in selected high-risk areas:

B For malaria, the most promising measures are: 1) ensuringramus
availability of artemisinin combination therapy (Aand rapid tests if
treatment is needed, 2) distributing long-lastimgeicticide treated nets
(LLINS), and 3) conducting targeted indoor residg@aaying (IRS).
Distribution of these measures to all districtpessally to remote villages, is
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critical for successful nationwide implementatiéarthermore, all measures
should be accompanied by a clear educational cgmpai

B For coastal flooding the most promising initiatives are 1) communigséd
mangrove planting and monitoring, 2) building sedlsy preferably with
locally available material, in residential and skhsalale commercial areas
where urgent action is required and 3) buildingedikn high-risk, high-
density economic areas (e.g., Wewak city). Suitadkgptation measures can
differ strongly between the type of regions it aiim$protect. Structural
measures, such as sea walls and dikes, shouldpgbenmanted where urgent
action is required. Mangroves require at five gheyears of growth before
becoming functional. In addition, particular atientshould be paid to
maintaining and reviving coral reefs, especiallytiom north coast and
around flood-prone islands. Where structural messsare not cost-effective,
insurance should be considered to better sharérsantte risk.

Exhibit 12 illustrates the low average cost-beniiito for cost effective
adaptation measures for the two analyzed hazards.

Exhibit 12
. . . . . ["] Cost of investing in
6 hazards resulting from climate change were identi fied, counter-measure
with detailed analysis on coastal flooding and mala ria ] Benefit (reduced loss)
USD million Annual expected losses Costs and benefits of
Hazard Risk exposure 2010 2030 Adaptation measures
= Affects ~6,000, displaces ~400, and kills several 10
Coastal people annually
flooding = Financial loss from damaged buildings 20 90-100 80
= Affects ~26,000, displaces ~8,000, and kills several tbd
Inland people annually 10-15 tbd
flooding = Financial loss from damaged buildings tod
= Affects communities and infrastructure in tbd
L:?md mountainous, often remote, areas (e.g. highlands) tbd tbd
slides = Severe impact on the Highlands Highway thd
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
= Epidemic malaria outbreaks will move into the 45-50
Malaria highlands affecting ~200k more people 130 210-250
= Current malaria zones will see more severe cases 150-170
Agricultural * 3 million people depend on climate-sensitive crops tbd
yield loss " Yield loss of 10% on sensitive crops could lose USD |, tbd
100 - 150m of value
thd
[ |*-70kpeoplecamalivingfromreets | | |
Coral reef = Reefs are valued at USD 170 m per year, rising to tbd
decay. potentially USD 700-900 m by 2030 tbd thd
= Decay, bleaching may reduce this value tbd

SOURCE: Dartmouth Flooding Database; EM-DAT; Reliefweb.int; press clippings; academic journals; Reefbase; WHO; PNAS;

Worldbank; FAO; IMF; WRI; TEEB; ANU; Internet research; interviews; Adaptation technical working group 10

Implementing these measures reduces the costs af@te risk from USD
140 m in thebest casUSD 300 m expected loss, 85% cost-effective loss
aversion, see Exhibit 12), and USD 200 m invlest case(USD 350 m
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expected loss, 65% cost-effective loss aversiongdastal flooding and malaria.
This 40-55% reduction in the costs of climate tisklerscores the need for
immediate action. If implemented in a timely manrtiee costs of climate risk
by 2030 break down as follows:

B Residual lossof USD 50 m in the best case (65% below todaysl)eand
USD 120 m in the worst case (20% below today’sl)ewe either case, cost-
effective measures do not only fully eliminate #uslitional future expected
loss, but do decrease Papua New Guinea’s curreosaxe to both coastal
flooding and malaria hazards. Insurance could led trs reduce expected
loss further; further analysis is required to detiee the costs and benefits of
this for individual cases.

B Cash costs of implementatiomange between USD 80-90 m, assuming
implementation at a cost-benefit ratio of aboubQt#ased on a weighted
average of both coastal flooding and malaria cesielit ratios.

Exhibit 13

Losses are forecast to double by 2030, but timelyi  nvestment

in adaptation measures could reduce losses to curre nt level [BEST-CASE® EXAmPLE
‘COASTAL FLOODING & MALARIA

Expected losses from climate-related hazards and ad  aptation measures

USD million at constant prices [ Expected loss (average)
[7] Costs/benefits of
Expected 300 adaptation measures
annual losses
from coastal -
flooding and J 3 to 1 ratio of
malaria: others benefits to costs for
will follow 150 measures like sea @@
\\ walls and bed nets
250
50 140 ]
90
Expected Forecast Expected Potential Cost of Residual loss
loss in 2010 increase in loss in 2030 reduction in loss adaptation plus cost of
expected loss from adaptation measures adaptation
measures measures in
1 Loss averted through cost effective measures (Coastal flooding: 90%, Malaria: 80%) 2030

2 Average cost benefit of cost effective measures assumed (Coastal flooding: 45%, Malaria: 30%)
3 Low-range expected loss, high-range cost effective measures, and low-range cost-benefit ratio

SOURCE: Adaptation technical working group 1

4c. Next steps: Pilot projects and implementation

Our national context poses obvious implementationhallenges— not least the
difficulties of access to remote, high-risk aread gaps in our still relatively
new and growing communication network. In additiomstomary land
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ownership patterns and ethnic group norms leatle fitecedent for populations
to relocate. This constrains the set of adaptatieasures available for localised
hazards such as coastal flooding. The local agplibaof adaptation measures
will need to be verified as the climate-compatitdselopment plan is translated
into regional and sectoral action plans.

As with mitigation, testing the proposed adaptatiormeasures through pilots

is vital. Four pilot projects are proposed as a high pridgatgddress the

feasibility of the adaptation measures: two forreatcthe malaria and coastal
flooding hazards. Pilot financing should ensureé tmenmunities have incentives
to use funds responsibly. Equally, the pilots stidad tailored to local customs.
They should be monitored and evaluated regulargngure that lessons learnt are
captured for the eventual scale-up. Lastly, thetpibffer a unique opportunity to
identify best practices, as well as gain stakehsldripport.

Coastal flooding pilot projects

B Community-based mangrove planting program in villages on the north
coast and islandsSmall-scale mangrove planting initiatives areadrein
place at several sites along the south coast. bjeetive of this pilot is to
test the viability of extend the reach of the a@rgproject to other sites in
the country by closely involving local communitiéscal training sessions
will be held around pilot communities to ensureyeascess. These pilot sites
will be located mainly on the North and East coastwell as flood prone
islands. Mangrove planting and maintenance teclasiquill be taught to one
person representing his/her local community, ardlggys will be provided.
Regular monitoring by trained staff is recommenttednsure the
mangroves are maintained. The required investnoecter a 300 km
coastline is expected to be ~USD 0.5m to traic@hmunities and provide
seedlings. The annual cost for the first five gheiyears will range between
USD 0.2m and 0.4m, depending on level of local N@@lvement. This
pilot will also require close collaboration betweesearch institutions (e.g.,
MIRC), provincial and district administrations, aledal communities.

B Protection of residential assets using low-cost sealls. The objective of
this pilot is to protect valuable residential antbier commercial assets
from coastal flooding by using sea walls. Existmgthods of building sea
walls using local materials will first need to lakentified. A selection of
different methods are applied to pilot villagesp®sén for their comparable
flooding and asset risk. It is crucial that thepdommunity expresses a
willingness to implement sea walls according toghggested method. The
state of the sea walls needs to be monitored ataemtervals, as well as
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the wall's ability to prevent coastal erosion anidimise flooding during
flooding events. Marine engineers are requiredelp with material
selection, sea wall positioning and structural rtarmg. Achieving this pilot
requires close collaboration between local comnem#and the Department
of Transport, Department of Works, EI-PNG, Mariti®afety Authority,
PNG Ports Corporation and provincial and local atdstiations.

Both coastal flooding pilot programs should betstharound the same time. This
will allow some communities to try both measurethatsame time and test the
synergies between planting mangroves and buildadjtional sea walls.

Malaria pilot projects

B Distribution and communication of malaria prevention measures and

treatment to remote villages.The objective is to ensure access to two
malaria prevention measures (i.e., IRS, LLIN) ariceatment option (ACT)
in selected remote villages that don’t currentlyédnaccess to such health
facilities. Pilot villages should be selected ie four main malaria risk zones
to observe efficiency of adaptation measures by zbar selected villages,
important channels for distribution and communmatheed to be identified
and considered for partnership. Possible channelsde churches and
national corporations, but should also include pE@hNARI outreach
centres. The two adaptation measures need to teel teslividually as well

as in combination with each other in each villageynderstand the
synergies (i.e., IRS only, LLIN only, IRS+LLIN). Eefore, it is critical that
malaria prevalence is tested before and duringilbg preferably at a time
with similar malaria activity (e.g., towards thedeof the rainy season).
Achieving this pilot will require close collaborati between the Department
of Health, WHO, NARI, corporations, provinces arnstrilcts.

Partnership with large corporations for malaria prevention for their
workers. The objective is to implement malaria adaptaticgasures and
communicate correct usage through active commuarcatLINs should be
provided to all workers, and all compounds shoddrbated with IRS.
Working together with corporations allows pilots® run in a controlled
environment and ensure targeted communicatioreddiition, since
communication and distribution takes place throagingle interface,
limited resources will be required to achieve tilst. At the same time, the
pilots require close collaboration between the Déepent of Health, WHO
and the corporations as well as periodic monitoring
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5. WHAT IS REQUIRED FOR EFFECTIVE ACTION ON
MITIGATION AND CLIMATE RESILIENCE

5a. Next steps for policy and institutional development

The government recognises that pfodicy frameworks, institutional structures
and capacity for implementing the climate-compatibé development measures
in this report are currently insufficient and is taking measures to ensure that
both are improved:

B Climate change mitigation, adaptation and low-cargwth need to be

incorporated into national development planning including Vision 2050,
the Long-Term Development Strategy and Medium TBewelopment
Plans This will require extensive coordination acrodsdapartments as well
as with provincial and local governments. Policresther sectors will also
have to be reviewed to ensure they are climate-atibip.

At the same timeurther research and analysiswill be required on issues
where scientific understanding is limited. For exdena high priority will

be to develop a comprehensive greenhouse gas aryeintcluding (but not
limited to) emissions resulting from land use, larsgé change and forestry
(LULUCEF). Other priorities include assessing theutes of previous pilot
projects in Reduced Impact Logging and SustainBbtestry Management
(SFM) and innovative agricultural techniques andhfer analysis of climate-
related hazards, such as inland flooding and tleetedf rising sea levels and
temperatures on coral reefs. International supiboth financial and
technical) will be crucial to ensure that the reslkas carried out in
accordance with the latest international standards.

Many aspects of climate-compatible development rege existing
institutions to develop new capacities and ways @forking. For example,
dealing with more frequent coastal flooding regsiiraproved monitoring of
weather conditions, better communication and mapélrdisaster response.
The implementation of forestry programs, such asfistainable forest
management (SFM) — reduced impact logging, wilunegnew skills and
capacity in forestry companies and regulators.

New institutional arrangements will be needed for ther aspects of
climate-compatible development, such aREDD+. For example, a high
priority will be to develop Monitoring, Reportingnd Verification (MRV)
system, fund disbursement mechanism and benefitaghaodels that
ensure benefits accrue equitably to resource stsngard owners. In many
cases, these institutions will require skills angaxities that do not currently
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exist inside the country (and some of them not exénide). The new
institutional arrangements should underpin thet #hifnindset made
possible by the Copenhagen Accord: that climateghas more than an
environmental threat, but is also an opportunitydevelopment.

M Pilot programs will be required to enhance the knowedge base, test the
new policies and institutional arrangements and bud capacity. Early
pilots of mitigation and adaptation measures witha lessons to be learnt to
inform the scale-up of these measures. They vab deepen our
understanding of which policies and institutionalhagements are most
effective in the Papua New Guinea context.

As a first step, the Government is reforming its istitutional architecture for
climate change to reflect the reality post-Copenham. The Office of Climate
Change and Environmental Sustainability is beirsdpainded and replaced by a
smaller, more focused Office of Climate Change Radelopment which will
take responsibility for all policy relating to clate change. The Department of
Environment and Conservation will thus be freedonaentrate on its role in
environmental protection, regulation, natural reseumanagement, biodiversity
conservation and environmental monitoring. The D@pant’s policy on
Environmentally Sustainable Economic Growth (ESK)advance this agenda,
which will eventually be taken up by a new Enviramtal Protection Agencl?

Effective action on climate change will depend onrbad understanding and
buy-in across the government and among our peopl&@he change in mindset
will start with increasing the awareness and urtdadsng of both the risks and
potential opportunities associated with climateng®a This is likely to involve an
extensive process of consultation, beginning andtenal level, but rapidly
devolving to provincial and district levels. A castent message will be critical
for these consultations. It should be stressedwhde climate change is a
serious threat, it also represents an opportunityd move to a climate-
compatible development path, which is not a path teasy riches, but has the
potential to improve the lives of all hard-working Papua New Guineans

13 Environmentally Sustainable Economic Growth isdolasn the principles of sustainability, including
inter- and intra-generational equity, biodiversityd the precautionary principle. The concept of an
Environmental Protection Agency is currently undevelopment.
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5b. International support required

Papua New Guinea is prepared to contribute to the wrld’s pressing need to
reduce global GHG emissions and is committed to erakk on a climate-
compatible development pathThe next steps outlined in Section 5a indicate the
steps the government is taking to make climate-atible development a reality

in the coming years. However, Papua New Guineaalgth require support from
the international community. To this end, we auessting support from our
partners in the Copenhagen Accord achieve thewally objectives:

B Technical and analytical supportfor the research and analysis that will
inform the evolution of our strategy for climatenrgpatible development and
support its implementation.

B Construction of institutional capacity to develop and implement a viable
REDD+ mechanism (MRV, fund disbursement, benefitrisg), to drive
climate resilience based on a detailed analysieuwf climate change will
affect natural hazards (e.g., through asset antevaibility mapping, and
local downscaling models) and to co-ordinate mitayaand adaptation
efforts across stakeholders from government, basiaad civil society.

B Financial support in the short-termto finalise the climate-compatible
development agenda and to start building instih#i@apacity. Preliminary
estimates suggest that this will cost USD 30 -50ver the next 3 years for
both adaptation and mitigation actions. Activitigdl include stakeholder
consultation, a thorough policy review, designrdtitutional arrangements
and subsequent institutional reform and developnoamtacity building
(especially relating to MRV for REDD+), developiagd conducting pilot
programs, research and designing benefit sharnagg@ements. Exhibit 14
provides some estimates for this, based on thedHieeview conducted for
the UK government, which provides cost estimatesléveloping countries
depending on their size and complexity.
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Exhibit 14

Preliminary estimates indicate that readiness activ ities will cost USD
30-50m over the next 5 years |HIGHLY PRELIMINARY

Eliasch review PNG cost
estimate range estimate *

Components of REDD+ readiness USD millions ~ USD millions Rationale
"
o * Finalise strategy 02-3 ~3 Will include research, pilots and policy review
g and development
(7} = Payment processing capacity 0.1-4 ~2 Precedents for paying for resource exploitation
_5 but capacity required at scale
‘g * MRV capacity building 1-6 ~4 Some existing field measurement capacity, but
S very limited remote sensing capacity
= = Stakeholder consultation 01-2 ~2 Broad consultation required due to customary
- land ownership and limited government reach
= Land tenure reform 0-16 ~4 Extensive social mapping required
*= Institutional reform? 0-11 ~8 New institutions and capacity required
" = Support services capacity building 0-8 ~8 Significant extension capacity required locally
% = Land-use planning 0-8 ~4 Local data and development plans required
c
g = Legislative reform 0-4 ~2 Legislative reform to establish institutions
ko)
E = Treasury reform 0-4 ~2 Required to manage flows of REDD+ finance
= Forest law enforcement 0-1.6 -1.6 Required to enforce SFM properly
= Independent monitoring 0-4 -2 Required to access donor funds

1 PNG values are estimated based on PNG existing capacity relative to benchmark “Range of cost estimate”
2 Includes training, education, organization design, IT systems, etc
SOURCE: Eliasch Review (2008), REDD+ technical working group

Beyond this, performance-based funding for REDD+ adh financial support
for other costs of mitigation and increasing the cantry’s resilience to a
changing climate are high priorities.While exact projections will follow from
updating the figures in this report, the cumulatest of capturing REDD+
opportunities up to 2030 could exceed USD 3.5 bel@n ramping up to an
annual abatement of ~77Mt G®at an average cost of approximately USD 4/t
COee. Therefore, although REDD+ is a promising idetnweal potential
benefits for Papua New Guinea and its people, @imdumcentives beyond
existing overseas aid are a prerequisite for adiar the next 3 years before
ongoing performance based REDD+ funding can beredsu

Climate change requires action at multiple levelsinternational agreements,
national plans and local actions must complement eh other. Papua New
Guinea is already a leading player in internatioregjotiations and for some time
has expressed its commitment to local action. fiépsrt sets out our preliminary
strategy and detail on the national action requiRsfining the strategy and
moving to implement it will be the next steps oa thay to climate-compatible
development for our country.
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