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Summary

A successful 18 Conference of the Parties (COP15) of the UNFCCCadpenhagen should be
a defining moment for mitigation and adaptatiorhterlogies. We know that limiting global
average temperature increases bel8@ f@ise will require a step-change in global innawat
and technology transfer. This is essential to avogh carbon lock-in and move all countries
onto a sustainable growth pathway. Copenhagenbeiltrucial to provide this global frame-
work and ensure both the advancement and tranksfinate technologies.

The Bali Action Plan established a reciprocal reteghip between developing country en-
hanced actions and the provision of finance, teldgyoand capacity support by developed
countries. In the process towards COP15, Partige babmitted a large body of proposals,
many of which have technology related elementsaAgcessary condition for consensus on a
technology framework, insight is needed connedtiregtechnology proposals and the necessary
financial requirements. This report aims to faatkt such a consensus by providing estimates of
the financial requirements of the current technglpigpposals.

The IPCC has provided a comprehensive definitiorteshnology transfer encompassing a
broad set of processes covering the flow of knogdedexperience and equipment across a
range of public and private stakeholders. Thisnitéfin has met with broad agreement with
bodies such as the Expert Group on Technology Tea(EGTT), but what actually constitutes
successful technology transfer is subject to cesngy. This controversy runs deeper than
purely technology-related issues; it concerns peimes of the climate mitigation and adapta-
tion debate, the technological hegemony of Anneolintries and level-playing fields, fair
competition and free trade, and the role of markéte controversy has had a paralysing impact
on the negotiations on technology transfer in tbary running up to Bali. However, action by
all the stakeholders since Bali has made signifipaogress to move beyond the old deadlocks.
Leading studies point out that the key technologidisneed to be demonstrated and deployed
simultaneously in developed and developing coumtiie this study, we thus focus on two key
aspects of technology transfer: capacity to acaeetechnology and capacity to adopt and use
technology in local circumstances.

Developing and delivering the technologies necgskaavoid dangerous climate change will
require a shift in global investment. This shifstiaree components: first, the overall change in
public and private investment patterns requiredetiver the technologies and infrastructure;
second, compensation of the incremental cost af d@liditional investment over business as
usual investments; and third, the financial flowsdeveloping countries required to support
their low-carbon development. Making this shift pap requires a balance of ‘push’ and ‘pull’
factors along the innovation chain, with varyingdks of public and private finance and policy
interventions at different stages of technologaselopment. So although the overall level of
investment is expected to mainly be provided bypttieate sector, this investment will only oc-
cur if firms are presented with the right balandéeaisk and reward. Public expenditure will
therefore be critical in key sectors especiallyaarsuch as energy research and development
(R&D) where public expenditure accounts for ove¥60f total investment.

This study has grouped the technology related ssdiamis to the UNFCCC and their financial
implications into three concrete technology packadéese packages outline different levels of
ambition consistent with the potential outcome<Limpenhagen. The assessment combines a
bottom-up cost assessment of the individual elesneith a top-down analysis of the necessary
financial support. This approach provides a comcigtage of what a potential technology
framework in Copenhagen may look like. The studgntlssesses the current proposals in the
negotiating text and translates the often abst@atepts into operational actions. In some cases
this is straightforward, but ambiguities in the oggfing text imply that in other instances as-
sumptions have had to be made to operationalisatiggiage (these are clearly detailed in the
report). Many of the technology proposals cannasteas stand-alone measures as they are
based on progress in other parts of the negotmtibhe plausible packages reflect this interde-
pendency in relation to the overall level of amditfor mitigation and financing.
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1. Introduction

1.1 Climate change and need for mitigation technology

Limiting global average temperature increases tovb&°C will require a step-change in inno-
vation and the use of low carbon technologies acatissectors. To avoid high carbon lock-in
and enable all countries to move onto a sustairddlelopment pathway technology transfer is
needed, both to diffuse existing and near marKetisas and to invest in advancing technology
for the future. The challenge in achieving thisgdsreate the framework and support to allow
countries access to the right technologies; arehtble all countries to build the necessary in-
novative capacity to adapt and use these techresagitheir local environments.

1.2 Current climate negotiations and reason for thud\st

In December 2007, as part of the Bali Road Map,ailpenda was set for the climate negotia-
tions leading to COP15 in Copenhagen (UNFCCC, 2007¢ Bali Action Plan established a
reciprocal relationship between developing coumtmhanced actions and the provision of fi-
nance, technology and capacity support. In thegag®towards COP15, Parties have submitted
a large body of proposals, many of which have teldgy related elements. The Nordic Coun-
cil commissioned this work to support the climaggatiations by providing estimates of the fi-
nancial commitments associated with the variousrnelogy proposals.

1.3 Methodology and approach

This study combines a top-down and bottom-up metlogy to produce financial estimates for
the current technology proposals. The first stapsts of assessing the current proposals in the
negotiating text and translating these suggesiitiosoperational actions. In some cases this is
straightforward, but ambiguities in the negotiatiagt mean that in other instances assumptions
have had to be used to operationalise the langdgedefinitions and assumptions for the pro-
posals are outlined in detail in Chapter 4.

Many of the technology proposals cannot exist andsalone measures as they are based on
progress in other parts of the negotiations (&g level of overall mitigation commitments and
finance). The proposals have therefore been combinte three different packages correspond-
ing to different levels of ambition in the Copenbaghutcome. The details of the packages are
outlined in Chapter 5. Where appropriate the fimgranalysis in this report will distinguish be-
tween the operational costs for each element (tisés @associated with establishing and main-
taining the initiative) and the programme coste (lbow of programme investments which will
be delivered through the initiative).

1.4 Reading guide

The report first lays a foundation by elaboratimgtechnology transfer and an overview of lit-
erature on financing and investment flows. Nexteheill be an analysis of the technology pro-
posals from the negotiating texts. The proposatsamalysed and a rough cost assessment is
presented, based on additional assumptions wheessary. The final part of the report intro-
duces three scenarios and associated packagesmdspd mechanism implementations and
their costs.
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2.  Low carbon technology transfer

2.1 Definition of technology transfer and its implicais
The IPCC has the following very broad definitionteéhnology transfer:

‘Technology Transfer’ is defined as the broad depmcesses covering the flows of
knowledge, experience and equipment amongst diffstakeholders such as govern-
ments, private sector entities, financial instibu, NGOs and research/educational
institutions. The broad and inclusive term ‘tramsfencompasses diffusion of tech-
nologies and technology cooperation across and iwittountries. It comprises the
process of learning to understand, utilise and iegie the technology, including the
capacity to choose it and adapt it to local corais. (IPCC, 2000).

It thus covers a range of processes and knowlddge.fAlthough this definition is widely ac-
cepted, for instance in the Expert Group on TedmplTransfer in the UNFCCC (EGTT;
UNFCCC, 2009a), the rhetoric often reveals a nagrounderstanding. The most common in-
terpretations are that technology transfer is atilgut transfer of hardware, comprises only the
diffusion of mature technology, and that technoltgyisfer is exclusively a North-South affair.
Further ‘myths’ that lead to a narrow understandihthe concept can be found in box 1. In op-
erationalising the IPCCs definition, it is importaa reflect the way that innovation systems op-
erate in the globalised world. The increasing tdanectedness of world markets mean that
products and services are often developed andedetivutilising resources across a humber of
different countries. Thus, while the final assembfya technology may occur in one country,
the design and engineering of that technology neynbanother. This interconnected market-
place makes it difficult to precisely define wheteahnology has been ‘transferred’ to a coun-
try. As such for the purposes of this report wautbon two key aspects of technology transfer:
capacity to access a technology and capacity tetaaed use technology in local circum-
stances.

The capacity to access a technology relates t@avth#ability of the technology (including or-
phan areas of research), ability to pay, and teatiom of enabling market structures and regula-
tions which will facilitate the penetration of neechnologies into the market. This would in-
clude supporting new business models for disruptimevation. The capacity to adopt and use
technology relates to a countries innovative capaoi adapt technology to use it in local cir-
cumstances, provide the knowledge and trainingoerate and maintain the technology and to
build the necessary supporting infrastructure.
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Box 1 Myths on Technology Transfer
The definition provided by the IPCC is widely acezh nonetheless, a number of myths ¢

technology transfer still seem to foster a narromerpretation of the term. Some of the com

mon myths suggest that:

1. Technology transfer is only about transfer of haadsv

In reality successful technology transfer is as lmatcout the underlying systems, infrastructure
and capacity as the hardware itself e.g. the needrinect renewable energy sources to the lp-

cal grid and be able to maintain and repair thepsgent as necessary.
2. Technology transfer comprises only the diffusiomafure technology
Cooperation around early stage technologies, ssi€tagbon Capture and Storage (CCS) and
Concentrated Solar Power (CSP) has the potentgdrerate significant knowledge sharing
and technology transfer, while accelerating thea@Vdevelopment of the technology.

3. Technology transfer is exclusively a North-Sousliés

In the modern global economy it is simply not tthiat all technology will be ‘developed’ in
the North and then ‘transferred’ to the South. Mdayeloping countries are already actively
participating in technology innovation and the proiibn of new technologies. In the future,
South-South transfer is also likely to be an impatrimeans of diffusing technologies.

4. Technology transfer is only international.

Technology transfer can also happen within a cgumty. from urban to rural areas.

5. Technology transfer only includes the diffusion antidevelopment or demonstration
Development and demonstration to adapt technoldgrasse in developing country local cir-
cumstances will be essential to ensure their effecdissemination. Removing barriers and
providing the right enabling environment to spuwate sector investment will also be essen-
tial.

6. Technology transfer does not include the transfémowledge and experience

The ‘know-how’ and knowledge associated with neghimlogies are an essential element to

technology transfer. Joint-partnerships and liaensigreements can help facilitate this knowlt

edge transfer.

7. Technology transfer is only required for mitigatitathnologies

Although mitigation technologies will be vital fdeveloping countries it will also be importan
to ensure the development and transfer of adaptehnologies. Even with aggressive miti-
gation reductions developing countries will stilté some negative climate impacts, and so
technologies such as drought resistant crops, watalination and early warning systems wi
be essential to manage these changes.

8. Technology transfer is the same everywhere, doedaepend on the specific country conte
Different countries will require different techngies and capacity to move onto a low carbor
development pathway. Thus country specific straegnd planning (e.g. through Technology
Needs Assessments or Low Carbon Growth Plansjrgrertant to identify priority areas for
support.

9. Technology flows naturally and does not requirgj&ed action

Without the right capacity, financial support amgkling environment developing countries
will not be able to move onto a low carbon growéthpand could become ‘locked in’ to high
carbon infrastructure.

10.The carbon market alone can deliver technologydfan

Although creating the right market pull condition#l be essential for technology diffusion,
the carbon market alone is not enough. Suppotsdsraquired for capacity building and the
development and demonstration of technologies ffthem reach a stage in the innovation

n

t

cycle where the carbon market can drive full conuiadisation.

By providing these two capacities all countriesiudtidoe able to access and use the techno

logies

which are necessary for low carbon developmentaatagbtation, in support of their nationally
appropriate mitigation actions (NAMASs) and natioaaaptation programmes of action (NA-
PAs). This is also consistent with the implementatf the Bali Action Plan as outlined in Box
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2 below. However, we should note that this doesneaessarily mean that all countries will
fully own, build and operate all relevant technésg

In the Bali Action Plan, technology became a mameti@l issue in the climate negotiations. The
framing of paragraphs 1(b)(ii) and 1(d) (see Bdxebw) establish a reciprocal relationship be-
tween developing country enhanced actions and indgion of technology, financing and ca-
pacity support. The Bali Action Plan also mandatedEGTT to “identify and analyse existing
and potential new financing resources (public andafe) and relevant vehicles in supporting
the development, deployment, diffusion and transfieenvironmentally sound technologies
(ESTs) in developing countries”. The ConferencéhefParties (COP) also requested the EGTT
to assess, based on this identification and arsalgaps and barriers to the use of and access to
these financing resources in order to provide mfttion to Parties to enable them to consider
the “adequacy and predictability of these resoutdB$TT, 2008).

Box 2  Technology in the Bali Action Plan

COP 13 in Bali culminated with the adoption of B&i Roadmap which consists of a numbe
of decisions on key issues for further negotiafama secure climate future. The roadmap also
includes a two year work plan, also known as thé& Betion Plan (BAP) which sets the
course of the new negotiation process. In ordeedch an agreed outcome and a decision
Copenhagen, BAP addresses the technology isshe foltowing articles:

=

in

BAP 1b: “Enhanced national/international actionnaitigation of climate change, including,
inter alia, consideration of;

(i) Nationally appropriate mitigation actions bgweloping country Parties in the context of
sustainable development, supported and enablegthynology, financing and capacity-
building, in a measurable, reportable and veriGabbnner”.

BAP 1d: “Enhanced action on technology developraeict transfer to support action on miti-
gation and adaptation, including, inter alia, cdasation of:

—

(i) Effective mechanisms and enhanced means faretineval of obstacles to, and provisio
of financial and other incentives for, scaling dgh® development and transfer of tech-
nology to developing country Parties in order torpote access to affordable environ-
mentally sound technologies;

(i) Ways to accelerate deployment, diffusion arashsfer of affordable environmentally
sound technologies;

(i) Cooperation on research and development ofecit, new and innovative technology, in
cluding win-win solutions;

(iv) The effectiveness of mechanisms and toold¢dohnology cooperation in specific sec-
tors”;

BAP le: “Enhanced action on the provision of finahesources and investment to support
action on mitigation and adaptation and technologpperation”.

2.2 Framing of technology and capacity debate in clemsgotiations

The IPCC, EGTT and other UNFCCC documents showdegseement on what technology
transfer means. No stakeholder opposes technalaggfer. However, what constitutes success-
ful technology transfer is subject to controverElge controversy runs deeper than purely tech-
nology-related issues; it concerns perceptiondefdimate mitigation and adaptation debate,
the technological hegemony of Annex-1 countries kvel-playing fields, fair competition and
free trade, and the role of markets (Ockvetlhl, 2008). The controversy has had a paralysing
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impact on the negotiations on technology transféhé years running up to Bali. A topic under
both the SBSTA and the SBI, at none of their mgstimgreement was reached on a text repre-
senting the state of affairs or providing a actidadorward. Referring it to the EGTT in Bali
and documenting the topic with more backgroundistidnd work had led to more fact-based
discussions and the emergence of concrete anchabt@proposals that can count on support
from both developed and developing countries.

2.3 Public funding for technology, mitigation and adsmn

Technology will be vital to achieve both mitigatiand adaptation, but technology alone is not
sufficient. Success in tackling climate change wiilimately depend on both public and private
actions to achieve sustainable development. Teofpadk a tool to help achieve this, but it is

not an end in itself.

The overlap between technology, and mitigation adaptation is a challenge for the negotia-
tions which can lead to an artificial separatiorissiues. As shown in Figure 2.1 below a large
proportion of both mitigation and adaptation acsianll be directly realised through technol-

ogy. For mitigation this includes the use of tedbgg to improve energy efficiency and replace
high emission systems in the power, transport, stigfuand buildings sectors. However, there
will be other areas such as reduced emissions ffefarestation and degradation (REDD)
where technology will not be directly responsilide €missions reductions (although it may still
have a role in monitoring and reporting actions)ef®imilarly for adaptation, technologies such
as drought resistant crops and water desalinatibbievdirectly responsible for increased resil-
ience in some areas, but will not directly impaet dthers such as capacity building to
strengthen national governance.

MITIGATION ADAPTATION
— AN _/ — = _/
' ' YT YT
Technology Non-technology Technology Non-technology
component component component component
(e.g. renewable  (e.g. land use and (e.0. (e.g. building
energy, CCS, forestry) desalinisation, resilience;
energy efficiency) climate resistant governance)
crops)

Figure 2.1 lllustration of technology contribution to mitigah and adaptation

Action on technology must also balance measureeptoy existing and near-market technolo-
gies to meet medium-term objectives, while simdtarsly investing in developing the tech-
nologies of the future. Current technologies w#l inadequate to make the deep emission re-
ductions required by 2050 and so investments meishéde now in the next generation of in-
novations to meet these more challenging goals.

The balance of technology and non-technology ntitigaaction is flexible and depends on
many factors. Work by McKinsey suggests that appnately half of a 19Gt C&eq. reduction

by 2020 could be met through REDD and land usegdanith the remaining half coming from
direct technology measures (McKinsey, 2009). Is tocument we will focus on the technol-
ogy component of mitigation and, where possibl@psation action in the outcomes of a Co-
penhagen agreement. Many pathways are possibleflasted in the wide range of proposals
currently being negotiated. To manage this una@istaive use a scenario approach assuming
different potential political outcomes in Copenhagevhich then underlies the technology
packages in chapter 5.
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3.  Financing mitigation technology

3.1 Introduction

Developing and delivering the technologies necgskaavoid dangerous climate change will
require a shift in global investment. This shifstiaree components: first, the overall change in
investment patterns for both public and privatensipey required to deliver the technologies
and infrastructure; second, the incremental coghisf additional investment over business as
usual investments; and third, the financial flowsdeveloping countries required to support
their low carbon development.

3.2 Total investment flow required

The overall change in investment patterns will needonsider replacing the current capital

stock at the end of its economic lifetime with learbon options (and even early retirement of
some of the infrastructure such as inefficient guaker plants) and investments in new capac-
ity to respond to increasing demand.

The IEA technology roadmaps, consistent with aetit@jry towards stabilisation at 450 ppm
suggest approximately $1 trillion additional investt per year between now and 2050 is
needed to develop, demonstrate, deploy and diffagel7 technologies globally (IEA, 2008).
Although significant, this is a manageable amounmt is equivalent to 40% of global infrastruc-
ture investment or 1.1% of global GDP. Besides, mufcthis investment displaces business as
usual spending on high-carbon alternatives anthesdntcremental cost of additional investment
is much smaller. If these key technologies arevdedid as set out by the roadmaps, they would
contribute more than 80% of the required energgteel carbon emissions reductions in 2050.
The IEA’s roadmaps focus on key energy-relatedosseduch as buildings, transport, power and
industry, yet do not include land use and foredtris important to note that the scenarios used
are not predictions but are analyses of leastjzatsiways to meet the reductions based on a set
of technology, carbon and oil price assumptions.

3.3 Incremental cost over business as usual

Transition to low carbon energy and infrastructengails an incremental cost over business as
usual as low carbon technologies are generally regpensive than their incumbents. This in-
cremental cost can relate to both the fixed investneosts (which is common for many power
sector technologies) and the difference betweemvkeall cost (including investment cost, op-
erational cost and revenue) as outlined in BoxI8vine

1 A 450ppm scenario is assumed to be consistehtav®C temperature increase compared to pre-industsialde
(IPCC, 2007).
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Box 3  Various ways to look at incremental costs - an gplam

The following example presents three alternativgsaaf looking at incremental costs: Consider |a
coal fired plant and a wind park, each expectingaee the same productive output. The total (up-
front) investments needed for a wind park are highan for the coal fired plant. The operation
costs of the wind park are however lower.

Coal plant Wind park Difference
Investment costs (fixed) 100 3000 2000
Operational costs (variable 200 100 -100©
Total costs 300 400 1000

Financial support for the low carbon option coutder either: (1) théotal investment costsf 300;
(2) theincremental investment cosis200 or (4) théncremental total costSTheincremental op-
erational costg3), and therefore the incremental total costssarssitive to various external factors
like carbon and oil prices, and policy support.ddssions over what constitutes the ‘agreed full int
cremental cost’ are at the heart of the curremirfoe negotiations.

McKinsey estimate that global incremental investinewsts, above and beyond business as
usual technologies, of approximately $445 bin (€ Blh) annually in 2015, rising to $1.14 tr (€
811 bIn) in 2030 are required to keep us on traith a450 ppm stabilisation target (McKinsey,
2009:42). This, unlike the IEA estimate, includeductions from land use and forestry.

The incremental total codtare much smaller compared to the incremental tmest costs and
depend hugely on various assumptions such asexsttion through technological learning, oil
and carbon prices. For example, McKinsey estimiatee oil price rises to $120 per barrel, this
would reduce the incremental total costs by $980 (8l 700 bin) annually making the incre-
mental total costs over the period very small @arexero (McKinsey. 2009:53).

It is likely that most of the total incremental tosll be covered by the private sector. However,
the public sector has to scale-up support in kegsawhere there are clear market failures. This
will be especially important in helping technologieross the ‘valley of death’ between demon-
stration and pre-commercial financing. In addittordirect public financing, other instruments
such as standards or building codes would enhaacketnpull for low carbon options. Depend-
ing on the specific technology and circumstancesetiicacy of different policy instruments
will vary (i.e. subsidies, taxes or regulation) aoda range of measures should be used.

3.4 Flow required to developing countries

In addition to developed countries action, develgmountries’ emissions need to substantially
deviate from baseline projections in a number of iegions (European Commission 2009b).
Many least-cost pathway scenarios assume that thare30% of global abatement between
now and 2030 to take place in developing countiiiésrefore, if we are to deliver technologies
at scale needed to stay belo#C2 developing countries will need significant ficél support

to decarbonise their key sectors, ensure low cadeorlopment and build resilience to climatic
impacts.

2 See box 3 - McKinsey refers to incremental total costs as “total costs of abatement’ (McKinsey, 2009:53)
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Figure 3.1 Developing country emissions - source: (Europeam@ession, 2009: p.6)

The Bali Action Plan clearly establishes a reciptaelationship between developing countries
undertaking enhanced actions, such as NAMASs, taaedheir emissions and developed coun-
tries providing finance, technology and capacityleing support. Estimates suggest that emis-
sions reduction of this scale will require finanndiaws within the range of76-111 bin pa

(€ 55-80 bln pa)between 2010 and 2020 to developing count(iémject Catalyst, 2009¥ig-

ure 3.1 above shows the relationship between thetogds own actions implemented nationally
without financial support from developed countriegn actions supporteldy financial flows
from developed countries and actions that generatiits through the carbon market.

Funding to developing countries could be througth boarket-based mechanisms, such as the
Clean Development Mechanism; multilateral financswgh as the World Bank Climate In-
vestment Funds or a technology fund under UNFCGQG@Qjilateral financing meeting measur-
able, reportable and verifiable (MRV) criteria dw@tt it can be ‘counted’ towards countries
meeting their UNFCCC commitments.

3.5 Private and public finance

Successful innovation requires a balance of ‘pasial ‘pull’ factors along the innovation chain,
with varying levels of public and private finanagdapolicy interventions at different stages (see
Figure 3.2 below). Global overall R&D investmentrian-energy sectors is mostly undertaken
in the private sector (e.g. pharmaceuticals), anithgreasingly international in nature. Energy
R&D, on the other hand, is mainly financed by thélj sector, estimated at over 6086 total
energy R&D investment (Doornbosch, 2006). Theretdteough the overall investment is ex-
pected to mainly be provided by the private sedtay will only invest to develop, deploy and
diffuse these technologies if they are presenték thie right balance of risk and reward. There-
fore public expenditure, will be critical to delivéhis transformation. Much of the ‘green’ in-
vestment up to 2008 was driven by oil price expema and energy security concerns not cli-
mate policy. Private investors in Europe are culyamt investing in low carbon transition. Po-
tential policy failure and uncertainty beyond shiimiescales have a major influence on large
institutional and corporate investors.

Therefore, public policy and financing has impottanplications for low carbon innovation.
The critical issue is ensuring the right policymi@wvorks and incentives are set in place to solve
the multiple challenges of climate change, enempusty and climate resilience. Given the

® Estimates suggest that this is within the rang§8y bin-$133 bin (€ 65-100 bin) annually betwe2810 and
2020, and includes both mitigation and adaptation.
4 The public sector spent $9 bin in 2004 on en&&P, whilst private industry spent $4.5 billion iD@3.
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scale of private sector contribution in overall R&fovernments should seek to leverage the
power of private markets to help solve the climatgvation challenges. Action is therefore
required to create markets for innovation and diffin that work in a globalised world. This
will require among others the implementation ofcticaal and collaborative technology policies
both nationally and internationally. Direct publicancing is also critical for capturing the pub-
lic good nature of R&D and for overcoming markefuies particularly in key sectors (e.g.
buildings), alongside new technologies’ demonsiratind early-deployment stages, and ‘or-
phan’ areas of research and development. The dggal must be to aggressively deploy the
existing tried and tested technological optiong i@ deliver mid-term reductions, and to pre-
pare for the long-term development of game-chantgopnologies.

Government

Policy interventions and funding
\

|
Market Pull

=

(=]
=
]
Business g Consumers
- &
1=

Produci/Technology Push

Investments

Investors

Figure 3.2 Innovation Chain (Stern 2006)

In order to mobilise private investments, a comtidmaof public finance instruments such as
soft loans and subsidies could provide the additiorvestment support for developing, deploy-
ing and diffusing technologies (UNEP, 2008a) ad wasglencouraging new disruptive business
models. Financial markets would play an essentii@ in providing the capital needed to the
private investors. However, given the current reimesunderway, a public finance service or
public venture capital can be an effective poliogtiument in the absence of well functioning
capital markets.
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4.  Technology proposals

4.1 Advancing and enabling technology

As noted in the innovation chain diagram above &gare 3.2) there is a distinction between
action to increase research, development and derabar of new technologies, and action to
enhance diffusion and dissemination of technologiese they are near to market. Balanced
support for both areas is necessary to successfalhance technology transfer. We therefore
consider packages of proposals which both diremtlyance technology down the innovation
chain, and those which build capacity and enaldomgditions to facilitate wider action.

Furthermore, it is critical to ensure internatiotethnology action covers both mitigation and
adaptation. The risk of sidelining ‘orphan’ are&sesearch especially on areas related to adap-
tation in developing countries needs to be adddelsgehe cooperative actions. Most of the pro-
posals outlined below address both adaptation dtigation technology needs including: na-
tional and regional innovation centres, capacitjdmg, information sharing and R&D coop-
eration. In some proposals it will be importanettsure there is an explicit adaptation compo-
nent, for example global technology roadmaps anibra@lans should each have an explicit
mitigation and adaptation focus.

4.2 Operating costs and programme costs

This report distinguishes betweeperating costsieeded to set up a mechanism or initiative
and theprogramme costa/hich depend on the execution of programmes wimi¢hrn mobilise
investments. For example a technology demonstrégicility may cost $1min per annum in op-
erating costs to establish and run the facility andther $10 min in programme costs which
could mobilise $100 min in additional investment:i the private sector. In practice it is often
hard to make a clear cut distinction between tretiypes of costs.

4.3 Proposals: description and cost assessment

The revised negotiatifgext includes a number of technology related psajm often with a
high degree of ambiguity and overlapping langudigerder to provide a detailed and exhaus-
tive yet focused analysis, 10 key proposals haes lsbosen for the cost assessment (Figure 4.1
below). Therefore, this section provides short dpsons of the proposals and where possible
reference to literature in order to provide claatyd a basis to evaluate the submission texts. It
assesses the options for each proposal as laid tha revised negotiating text and refers to the
consolidated paragrapghghe basic assumptions of the bottom up cost sisge® and the ex-
pected outcomes are explained in the operatiooposal section.

® In the following when referring to the negotiafitext we refer to document UNFCCC, 2009b and whesrniaf)

to the revised negotiating we refer to document GRE, 2009c.
® Consolidated paragraphs by the Facilitator basetti® revised Negotiating Text (UNFCCC, 2009c), B. Fckd
action on development and transfer of technologyd@aphs 180-198) 13 August 2009.
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Figure 4.1 Technology Proposals in the LCA negotiating text

Enabling environments (Para 184)

According to the IPCC, enabling environments ineltdational institutions for technology in-
novation, involvement of social organisations, haonaad institutional capacities for selecting
and managing technologies, macro-economic framesyarkderpinnings of sustainable markets
for environmentally sound technologies (EST), tusitbns to reduce risks and protect intellec-
tual property rights (IPR), codes and standardssarch and technology development, means
for addressing equity issues and respecting egigtiaperty rights” (IPCC, 2000).

Similarly, UNFCCC COP 7 Decision 4 suggests thhe“enabling environments component of
the framework focuses on government actions, sadhiatrade policies, removal of technical,
legal and administrative barriers to technologyhdfar, sound economic policy, regulatory
frameworks and transparency, all of which createranronment conducive to private and pub-
lic sector technology transfer” (4/CP.7, para. 12).

Negotiating text proposal

In the current negotiating text there is consetisasenabling environments are a key factor for
the development and transfer of climate technokgighe non-paper 29 (UNFCCC, 2009d),
within the context of enabling environments empéesithat technology-specific policies and
measures should be implemented in order to “crésteconditions conducive to private- and
public-sector technology development, deploymeaandfer and diffusion...” (para.19). These
should “address barriers to technology developnaeyloyment and diffusion, and the transfer
of technologies for mitigation and adaptation” gé&k9).

Operational proposal

Enabling environments are thus expected to be uh®wndings in which successful and effi-
cient technology transfer might occur. A varietypaflicy and financial instruments could be
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employed to strengthen enabling environments ireld@ing countries Developed countries
could provide policy support to developing courgr@ climate policy, energy efficiency stan-
dards and labelling, improving energy subsidy frammés and set up a financial innovation
support facility. Supportive financial instrumemisuld include SME finance facility, risk miti-
gation facility, LDC credit facility for climate fnastructure, end-user finance facility, carbon
finance facility, and incentive facility for firshovers in industry.

Technology-related capacity building (Para 184)

Capacity building is an essential for the constamcbf an enabling environment (IPCC, 2000).
As can be derived from the proposals and descnigtitom literature, capacity building encom-
passes a wide range of activities related to a®ment in knowledge.

COP7 decisions define capacity building as:

“...a process which seeks to build, develop, stresrgtlenhance and improve existing scientific
and technical skills, capabilities and institutiond?arties other than developed country Parties,
and other developed Parties not included in Anhgxalrticularly developing country Parties, to
enable them to assess, adapt, manage and develonementally sound technologies”
(4/CP.7, para. 15).

Similarly, Neuhoffet al (2009) summarise it and its underlying buildingdis as:
1. The capacity to operate and maintain
o Innovation centres
0 Technical assistance/capacity building
2. The capacity to adopt and replicate
0 R&D cooperation
0 Innovation centres
3. The capacity to innovate
0 R&D cooperation
o IPR sharing agreements or royalty fund
0 Innovation centres
4. The capacity to regulate
0 Technical assistance/capacity building
0 Technology standards
0 Regulatory cooperation and policy learning

Depending on the level of development in a givemntry, capacity building may require a start
from scratch or only additional support for refongpifocusing or strengthening the existing ca-
pacity (IPCC, 2000). In less developed countrieth i low level of technological and institu-
tional capacity, initially capacity building actiies are more likely to focus on the capacity to
operate and maintain.

Negotiating text proposal

As with enabling environments, within the negotiati there is consensus on the fact that tech-
nology related capacity building is essential idesrto enhance development, deployment and
diffusion of climate technologies. In non-paper(BENFCCC 2009d) it is stated that “capacity
building activities should contribute to the esistinnent and strengthening of enabling envi-
ronments and accelerated technology developmeptpyteent and diffusion in developing
countries” (para. 20).

It also points out, in accordance with COP7 deaossidhat capacity building related activities
should be “..taking into account the various activities compdede under way on a bilateral or
multilateral basis” (para. 20).

" The key components of the’ enabling environmeotst assessment draw from UNEP submission to UNFCCC
(UNEP, 2008b).
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Clearly, capacity-building encompass various offreiposals such as TNAs, national technol-
ogy roadmaps, technology information sharing. Mgpecifically, a programme for capacity-

building for accelerated technology developmenplagnent and diffusion in developing coun-

tries has been proposed (para 184.2, Annex lll (ORE, 2009d)). This would include advice

and technical assistance to developing countriedesrlopment and implementation of relevant
policies, institutional and regulatory frameworksipport for enhancing public private partner-
ships, identification of barriers and improving @ss to information.

Operational proposal

Technology related capacity building aims to prevalibstantial amount of technical and advi-
sory support to developing countries. This crufiiakction has been integrated into most of the
proposals such as network of national/regionalwation centres, cooperative RD&D, enabling
environments and technology information platforrhefiefore, our cost assessment in this sec-
tion is limited to the establishment of internaibmacademic exchange programmes, including
undergraduate and PhD exchanges and visiting &diitowships. These would help build ca-
pacity in developing countries and strengthen iation/knowledge networks between devel-
oped and developing country institutions.

Technology information (Para 194, 195)

UNFCCC notes that the technology information congmirof the UNFCCC framework could

provide information on technical parameters, ecdnand environmental aspects of environ-
mentally sound technologies and the identified netbgy needs of Parties not included in An-
nex I, particularly developing country Parties,veall as information on the availability of en-

vironmentally sound technologies from developedntdels and opportunities for technology
transfer (TT:CLEAR).

Negotiating text proposal

Among the Parties, there is convergence on the afl@eveloping a technology information
sharing platform for both mitigation and adaptati®his would build on the existing technol-
ogy information platforms, which would be strengted and linked together. Key matter of di-
vergence seems to be on whether information ondRdRlicensing would be included in this
platform.

Operational proposal

A technology information platform could consistaotiatabase collecting information on sector-
specific technologies, best practice dissemindbiatth in the public and private sector, costs of
technologies, barriers and manufacturers of tedymes. Our analysis assesses the cost of es-
tablishing such an open-access database with regsissumption that there are no legal barriers
in providing such information.

Technology roadmaps (Para 181, 184, 185)

Technology roadmaps would provide a pathway fdntetogy development and can operate at
the global, regional and national level. Thereaready a number of climate technology road-
maps available both at the national and internatidevel, such as Japan’s Cool Earth pro-
gramme (Top Runner Programme 2008) and IEA’s entgjynology roadmaps (IEA 2008).

Negotiating text proposal

The revised text includes proposals for technolog@maps both at the national and global lev-
els. Despite substantial amount of overlap in gwsed text, there is still significant divergence

between parties on how detailed roadmaps will bk wahich specific technologies should be

covered within them.
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Operational proposal

National technology roadmaps are very importarefining the technology objectives and the
means to achieve the desired outcomes. Regionahaiwhal technology roadmaps could link
with technology needs assessments and low carbmmtigiplans to help countries transition
onto a sustainable growth pathway. Therefore, ost estimate focuses on the preparation of
the technology roadmaps at the global level. Glaeehnology roadmaps would set out the
overall trajectory for technology development amgpldyment and identify key milestones and
areas for international cooperation. These wouddtifly the current state of the technology, rel-
evant key stakeholders, and the gaps between t@fferts and required level of commerciali-
sation/diffusion of the technologies within a givemeframe.

Technology action plan (Para 181, x1):

A Technology Action Plan (TAP) can be conceptuaiss a planning instrument for technol-
ogy development and diffusion. A TAP or a seriegnbritised TAPs for key technologies
would identify barriers and propose specific measuo accelerate R&D, deployment and dif-
fusion of both adaptation and mitigation technaésgiThese would include international coop-
eration for market development, global demonstrgpimgrammes and support for orphan areas
of research.

Negotiating text proposal

A TAP would develop an effective strategy to idBnaind propose specific measures to over-
come the economic and technical barriers and ®saghe required steps to accelerate research,
development and transfer of environmentally sowathnologies for both mitigation and adap-
tation. There is a high level of similarity betwedifferent TAP options in the revised negotiat-
ing text. However, there is substantive divergesmcaind whether TAP should be linked to fi-
nancial resources for its implementation and asyjtirtional arrangements.

Operational proposal

The TAP would build on existing or emerging workrefevant institutions such as global tech-
nology roadmaps and work collaboratively with thienavoid duplication. A number of institu-
tions both inside and outside the UNFCCC coulddskead with developing TAP or multiple
TAPs, including a new technology institution untlee UNFCCC, the Major Economies Forum
(MEF). In our analysis the delivery of nationaléJT APs are covered through the Technology
Needs Assessment (TNA) and Low Carbon Growth RI&GP) process. The delivery of glo-
bal TAPs is covered through the Global Technologadinap process which is assumed that it
would draw from the TAPs already being developedheyMEF.

Technology needs assessments (Para 184)

Technology Needs Assessments (TNAS) are a setwftigedriven activities that identify and
determine the mitigation and adaptation technolmggrities of Parties, particularly developing
country Parties. They also may identify regulatopgions and develop fiscal and financial in-
centives and capacity building following consubatiwith stakeholders within the country.
These assessments then can form the basis fotfalijpoof adaptation and mitigation technol-
ogy projects and programmes, which would help tlrosmtries access technologies and know-
how for implementation. Currently, 70 countries éd@aompleted their TNAs with a varying de-
gree of coherence and detail for implementation.

Negotiating text proposal

The LCA consolidated text points out two distinptions regarding TNAs: one which would

see TNAs as a separate process and one whichtieksor combines them with other national
planning processes such as NAMAs and NAPAs andomatilow carbon growth strate-

gies/plans.
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Operational proposal

All proposals call for efforts on TNAs to be enhadcAdditional capacity building support will
be necessary if all countries are to successfaippete TNAs. In the immediate term, finan-
cial support is needed to complete remaining dg@etpcountry TNAs. These could be linked
to national low carbon growth strategies/plans, NXdviind NAPAs to ensure coherency at the
priority setting and implementation stages. Howgwérether TNAs would be linked to other
processes or will constitute a stand alone prosesdd have a cost implication. Our cost as-
sessment assumes that an integrated TNA as a cempoinLow Carbon Growth Plan (LCGP)
process would be the best option but also morerssiye compared to a stand alone TNA.

Cooperative R&D and demonstration (para 186)

International R&D cooperation on key technologiesessential in increasing the speed and
scale of innovation within given timeframe we ndedact. Cooperation particularly in high
risk/cost technology areas where a single countiylevnot be willing to bear all risks would
also reduce the cost of innovation while captuiiagylobal public good aspect.

International cooperation for demonstrating keyntextogies at scale would help overcome the
potential ‘valley of death’ as otherwise they mightmain under-funded and never reach the
market (UNFCCC, 2009a). As demonstration phasenmeg|large amount of financing and usu-

ally involves high risk investment, cooperationvieeén countries and public-private partner-

ships would reshape the risk and opportunity laapsc

Negotiating text proposal

Parties agree that a substantial increase of priamatl public energy-related RD&D is needed.
More specifically, public energy RD&D is suggestediouble by 2012 and increasing it to four
times its current level by 2020. In addition tottlenhanced North-South, South-South and tri-
angular cooperation is considered a priority akEawever, it is not clear whether all countries
or only developed countries should scale up thational efforts, what would be the key areas
for joint RD&D between developed and developingrddes, and how these activities would
be financed. There are several proposals as méaesperative R&D, such as innovation cen-
tres (see below), joint R&D programmes, twinningaagements, joint ventures, large scale
demonstration projects, technology deployment ptsjecooperation framed around specific
sectors and gases and also aspects more reladdptation such as cooperation on climate ob-
servation and warning systems for enhancing resiie

It is well-understood that large amounts of capitauld be needed to develop, demonstrate and
deploy key technologies. In the party submissi@veral funds (Multilateral Clean Technology
Fund-MCTF, Clean Technology Fund under the Worlidh@te Change Fund- WCCF) are men-
tioned.

Operational proposal

Cooperative efforts on RD&D could deliver two mdimctions: capacity building to help de-
veloping countries’ own innovation systems andldithing innovation and knowledge sharing
networks between countries. This is assumed taelieeded through a global partnership of ex-
isting R&D institutions in developed and developoauntries. Cooperative efforts should focus
on a portfolio of key technologies determined by tiobal technology roadmap. We assume
that this would be built on a similar model to bensultative Group for International Agricul-
tural Research (CGIAR). This would not replace fatiher complement other existing national,
bilateral or multilateral R&D and demonstrationtigiives. Joint projects on R&D, demonstra-
tion and early deployment would require internationoordination support and programme
support which forms the basis of our cost assesismen

Voluntary technology agreements (para. 192-193)

Voluntary agreements assume “self-regulation whgclvoluntary in character, that involves
stakeholders of which at least one is the Stateisheither a substitute or that is a device for
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implementing or going beyond environmental law aoticy, and that is aimed at sustainable
development” (Bizer, 1999).

Many major international agreements under the UiNiesnagencies such as the Rio Declaration
and the Montreal Protocol have articles addredsidgnology transfer. Further agreements such
as the Climate Technology Initiative (CTI) develddey the IEA which is voluntary in nature
includes “setting up national advice and technaalgdevelopment plans, offering prizes for
technological development, enhancing markets foergmg technologies and promoting col-
laboration between states on technology researdtdanelopment” (IPCC, 2000). The Imple-
menting Agreements under the IEA are further exaspf voluntary agreements.

Negotiating text proposal

The revised negotiating text refers to voluntaht®logy agreements as partnerships within or
outside the convention and could include the peivsctor civil society and governments at all
levels. Furthermore, they could consider R&D, lasgale demonstration projects, technology
deployment projects, cooperation on specific sectorgases, and cooperation on climate ob-
servation and warning systems for enhancing resiie

Operational proposal

Since many elements of voluntary technology agredsneroposal are already reflected in other
proposals and also due to their voluntary natueeswggest these agreements would constitute a
memorandum of understanding between interesteiepaitherefore, they would not incur di-
rect cost; governments will conclude these agre&nesing their bureaucratic resources and
would allocate programmes financing at their disoreif an agreement is done.

Incentive mechanism/matchmaking body for technologyransfer (Para x1, 190, 191)

In order to promote financing for the diffusion amansfer of already existing technologies in
developing countries, various national and intéomal incentive mechanisms have been devel-
oped. For example GATS (The General Agreement add m Services) which is originally a
treaty of the World Trade Organization (WTO) rurfinancial matchmaking service through its
Secretariat. At the national level, the UK governtrigas established the UK Trade & Invest-
ment (UKTI) programme that helps UK-based compasigseed in an increasingly global ec-
onomy by providing them with knowledge, advice andctical support.

Negotiating text proposal

There is agreement among parties that an inceativeatchmaking mechanism and a technol-

ogy8 leveraging service are needed. Yet there sbeee distinct proposals on how to achieve

this™:

* A new technology leveraging service which wouldvyie an interactive facilitation service
for actions defined in NAMAS, NAPAs and TNAs.

« Domestic regulation which would incentivise teclogyl transfer (such as tax exemption and
export subsidies).

« Programme spending bilaterally/ multilaterally

Operational proposal

Given the second and third options would not nexdgaeed to take place within UNFCCC,
our cost analysis focuses on the first option. Hisumes the establishment of a body under
UNFCCC with a brokering role between developingraaas, private sector and public funds
(including a technology fund under UNFCCC). Thistchanaking body would base its activi-
ties on developing country NAMAs and LCGPs, andufoon key sectors initially.

8 One of the proposals on setting voluntary quizitié emissions reduction and allocating AAUs fading pur-

poses has been left out of the options we considaset doesn’t comply with the existing targetisgttrading
architecture
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National and regional technology innovation centre¢Para 197, 198)

Global innovation landscape is a diverse but exttgrfragmented, especially when faced with
the immense challenge of increasing the scale paddsof innovation at unprecedented rates.
One of the main barriers to optimal innovationhattit is largely dealt with at the national level
and tends to be viewed as an extension of R&D pdiieECD 2005). Therefore, action is
needed at the multilateral level to build on nagioefforts and address cross-border issues of
risk management and networks of innovation. Theseldvnot replace existing institutions but
rather aim to provide better coordination at thebgl level, strengthen access to information,
advice and partnerships, coordinated and well-tadyase of public money for nationally ap-
propriate targets under global objectives, leverggirivate capital and urge the creation of a
stronger push and pull for climate technologies.

Various similar structures already exist includihg Carbon Trust proposed Low Carbon Tech-
nology Innovation and Diffusion Centers. The lattginly focuses on near-market or existing
solutions. The proposed network initially consistsfive national Low Carbon Technology In-
novation and Diffusion Centers in archetypical timas, structured to suit local conditions,
supported by a secretariat that maintains a glpbdpective, monitors progress for the Centers
and ensures knowledge transfer. A range of a@sjitshaped by the characteristics of the host
country and appropriate to different stages oftdwhnology and market cost curve, could be
utilised by the Centers”.

Negotiating text proposal

There is a general consensus between Parties areduefor a network of innovation centres to
support technology development and transfer. Howetliere is significant divergence on how
these centres might be structured and operate.oftien is for a network which would focus
on knowledge sharing, capacity building to entsgrcreation and incubator services, partly
funded by mobilising private and public capitalhet than directly undertaking RD&D within
the network. The latter would need to be refledteits design. Another option would be to
have a RD&D focused network of innovation centdsese would have regional centres with
specific research topics and could have programesng additionally to their basic research.
The research topics could be complementary ancretaseiat could provide overall coordina-
tion between regions.

Operational proposal

Our cost assessment assumed two different modelstebrk of innovation centres: In the first
model, the network represents an umbrella partigeighexisting institutions with a focus on
information sharing and limited capacity buildinighis would consist of 4 international tech-
nology cooperation centres and 10 cooperative implgation centres located in developing
countries. In the second model, the network of wation centres focuses on near-market and
existing technologies. The proposed network comsiktinitially, five national or regional cen-
ters and is supported by a secretariat that mamglobal coordination. It provides support on
enterprise creation and incubator services; fundathly by public sector, it mobilises private
capital. Also, technology-related capacity buildimdj be delivered through an extended arm of
regional hubs within the network. Similarly, theogramme costs would widely differ depend-
ing on the projects and their geographical ext®nit. cost estimate varies under different tech-
nology packages in Section 5, reflecting diffeneogsible outcomes in Copenhagen.

Institutional arrangements, including funds (Para 06)

Technology discussions under UNFCCC are currerdld in a fragmented landscape consist-
ing of SBI, SBSTA, AWG-LCA and AWG-KP. In additido these, the Convention’s financial
mechanism has limited provisions through the Sp&dlismate Change Fund (SCCF) for tech-
nology transfer and capacity building, and throitghflexible mechanism CDM. The impor-
tance of technology as a building block requiretedicated platform where overall objectives
can be set and progress evaluated. Similar stegxist within other multilateral agreements
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such as the Multilateral Fund Secretariat of thentveal Protocol and within global public-
private partnerships such as the Global Fund fstAIDS, TB, and Malaria.

Negotiating text proposal

There is an emerging consensus on the need fadlyatbaversee the overall implementation of
future technology action. However, there is siguaifit divergence on the functions and institu-
tional arrangement which this body would have.

Operational proposal

A spectrum of options exist for the institutionatzangements ranging from the use of an en-
hanced Experts Group on Technology Transfer, aeaeutive body within the UNFCCC or
the use of an external agency such as the Worlé&.Bdre functions of the body also vary sig-
nificantly from a solely advisory role to a morenanced facilitative or executive role. The pro-
posed institutional arrangement consists of thabdishment of a new professional body under
UNFCCC. However, regardless of the agreed structhee functions and the mandate of the
new body should be clearly communicated. This baeyld produce or commission TAP
or/and roadmaps, assess progress for implementdiBN actions and contributions, support
countries with their TNAs and NAMAs. As most of feefunctions have already been covered
in other proposals, our analysis in this sectiacuges on the cost of administering such a body
and its associated supporting panels. The Exechody would also promote knowledge shar-
ing arrangements as part of public-private partripss review potential IPR barriers and help
coordinate increased technology information in ategrated approach with the technology
roadmaps. Under the most ambitious technology gecka Section 5, a dedicated Technology
Financing Facility would also be established urthterUNFCCC. The Facility would have two
windows, one for research, development and denstiwirand one for diffusion.
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5. Technology packages

5.1 Introduction

To analyse the cost implications of different tembgy outcomes in Copenhagen we have de-
veloped three technology packages in relation ¢oleliel of ambition, and strength of mecha-
nisms which could be agreed.

5.2 Technology packages

The technology packages only relate to the teclyyospecific components of the agreement.
As noted previously, there is a significant overegtween achieving adaptation and mitigation
outcomes and the diffusion of existing and nearketatechnologies. We have therefore as-
sumed that the majority of this action will be cmadthrough the general mitigation and adapta-
tion mechanisms an agreement, rather than thefigpeghnology component. These packages
therefore only relate to the specific technologstgaf the Copenhagen outcome with a focus on
elements such as strategic planning, RD&D for nestihologies, information sharing, technol-

ogy capacity building, and the creation of enabéngironments.

In all of the packages we assume that the agreeme&dpenhagen follows an ‘inside-outside’
approach; with some support being directly providea@ugh instruments under the control of
the UNFCCC, and some public support being provmédide through bilateral and other mul-
tilateral mechanisms and then ‘counted’ back imigh MRV criteria. This is reflected in the
different levels of ambition for the packages witver ambition requiring more action outside
the UNFCCC.

Technology Package 1 - Low Ambition

The low ambition package can for example be camsistith a situation where Annex | coun-

tries set an overall target of a 10% reductionwel890 by 2020 and non-Annex | would agree
on a 5-10% deviation below business as usual (BA&RE)ties agree to a long term vision of a
50% global reductions by 2050 but without a review2015. Financial pledges for mitigation

support in developing countries are around $1(bannum.

Action and support for technology is based on almiading ‘pledge and review’ system which
results in countries putting forward individual NA\proposals, rather than integrated low car-
bon growth strategies. To assist developing coesitin achieving this, financial support (lim-
ited to an average of $50,000 per country) is pledito undertake Technology Needs Assess-
ments (TNAs). A technology information platformestablished, primarily consisting of a da-
tabase and website, to facilitate understandingvailable technologies. A global technology
roadmap is commissioned to set out pathways fortéelynologies but this is not linked to a re-
view mechanism to track progress.

The Experts Group on Technology Transfer (EGTT fiomes in its current form. A technology
‘match-making’ facility is established under the EBICC to match technology NAMAs with
support. However, it is assumed that the key mdshemnfor delivering this support are largely
located outside of the UNFCCC. A network of inna@watcentres is created, building on exist-
ing institutions. This aims to establish 4 techgglacooperation centres and 10 implementation
centres in developing countries. The primary rdléhese centres is to provide limited capacity
building support and to facilitate the creation amglementation of voluntary technology ori-
ented agreements. An international academic exehpragramme is also established to share
knowledge and build capacity in developing coustrie
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Technology Package 2 - Moderate Ambition

The moderate ambition package can, for examplephsistent with a situation where Annex |
countries set an overall target of a 20% redudbelow 1990 by 2020 while non-Annex | agree
on a 10%-15%deviation below BAU. Parties agreelting term vision of a 60% global reduc-
tions by 2050, with a review in 2015 linked to @2arget. Agreement is built on strong legal
basis; strong MRV and monitoring mechanisms withliguransparency are established. Limits
on trading emphasise the need for domestic tramsfiton despite lower levels of targets and
finance. Good design of implementation and autarfamding mechanisms gives a firm foun-
dation to strengthen commitments on mitigation tamance in the next five years despite initial
lower ambition. Financial pledges for mitigationpport in developing countries are around
$60 bln per annum.

A new technology executive body under UNFCCC isladi&thed to be responsible for commis-
sioning global technology roadmaps, reviewing pesgrand reporting back to COP. The Ex-
ecutive body would also promote knowledge sharimgregements as part of public-private
partnerships, review potential IPR barriers ang helordinate increased technology informa-
tion in an integrated approach with the technolaggdmaps. The roadmaps would be linked to
Technology Action Programmes using the currentplaging developed in the Major Econo-
mies Forum (MEF) as a starting point.

Developing countries agree to put forward ovemall karbon growth plans. To assist with the
technology component of these plans, additionahrfoial support at an average of $200-
500,000 per developing country is provided. Thialdes the low carbon growth plans to in-
clude an analysis of national roadmaps for techmobénd the identification of transformational

‘leapfrog’ technologies to support their long-temecarbonisation. A technology ‘match-

making’ body (which could be part of a wider matobking service) is established to link ac-
tions with support. However, we still envisage ttegt majority of this support will be provided

outside of the UNFCCC.

A network of regional innovation centres is estsiidid with an increased remit and funding to
both provide incubator services for new technolegad to set the agenda for technology re-
lated capacity building support working with otleeganisations (such as the regional develop-
ment banks). A cooperative technology researcheldpment and demonstration platform is
agreed, building on the model from the ConsultaBreup for International Agricultural Re-
search (CGIAR). This platform has a dedicated mogne budget to undertake RD&D activi-
ties linked to the global technology roadmaps anthtry low carbon growth plans.

Dedicated support is also provided to build enapliagulatory environments in developing

countries and to build capacity to adapt and uslentglogies in local circumstances. An interna-
tional academic exchange programme is also edtelligd share knowledge and build capacity
in developing countries.

Technology Package 3 - High Ambition
This package would add considerable ambition t@ectirdomestic mitigation commitments,
and lay a firm foundation of institutions for mogiforward towards a 2°C regime.

The high ambition package can, for example, be istarg with a situation where Annex |
countries set an overall target of 25%-30% redustibelow 1990 by 2020 and non-Annex |
countries agree on a 15-30% deviation below busiassusual. Parties agree to a long term vi-
sion of a 60% global reduction by 2050, with a egwin 2015. This is accompanied by ambi-
tious forestry and technology development goaleaf€ial pledges for mitigation support in
developing countries are around $100 bln per annum.
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The High Ambition package has the same elemenis #®e foundation scenario but with the
addition of a dedicated Technology Financing Fgcilnder the UNFCCC. We assume that this
facility would follow a similar model to the Glob&und for HIV/AIDS, Malaria and TB. The
Facility would have two windows, one for reseamévelopment and demonstration and one for
diffusion (the diffusion window is assumed to blated directly to the mitigation financing and
so0 is not explicitly modelled here). The Faciligylinked to the match-making body to provide a
joined-up support system under the UNFCCC.

In addition to the Technology Financing Facilitystiscenario also has scaled-up programme
support for the regional innovation centres, coatreg RD&D platform and capacity building
which reflects the overall higher level of ambitiorthis scenario. This includes a specific com-
mitment by developed countries to double public RD&upport by 2012 and quadruple such
support by 2020 with a 10% share being reservethfernational cooperation with developing
countries.

5.3 Investments and costs

Cost estimates are provided within a 5 year windoweflect the fact that programmes have a
multi-year scope and to smooth expenditure estigriaten the initial scale-up phase. We have
not explicitly modelled the time profile of expehdie for each component but it is envisaged
that this would be lower in the initial years, ogito limited absorption capacity, and increase
over time. Specific elements which have a shoitee fprofile (e.g. completion of technology
needs assessments) are noted in the individuastabhe overall time horizon for the imple-
mentation of the packages, is expected to be 2012Z-@ith possible extensions thereafter.
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Technology Package 1 - Low Ambition

Key assumptions for overall level of mitigation divhncing ambition:
* Annex 1 countries agree to an overall 2020 tarfjatk®% reduction below 1990 levels.

« Non-Annex 1 countries agree to a 5-10% deviatidavbéusiness as usual by 2020.

e Long-term (LT) vision of 50% global reductions b@5D, but no automatic review of this

target.

» Financial pledges for mitigation support in devéhgpcountries of $10 bin per annum.

Table 5.1 Costs of the low ambition technology package [fdi8D over five year]

LOW AMBITION TECHNOLOGY PACKAGE

Operational
cost

Additional
programme support

Total

Technology needs assessments (TNAs): as a separate process
from developing country low carbon growth plans, NAMAs and NAPAs,
all NAI countries will receive financial support (50 k per country) to
complete/strengthen their TNAs.

7.5 (delivered
over 1-2 years
prior to 2012)

N/A

7,5

Technology information platform consists of a database collect-
ing information on sector-specific technologies, best practice dissemi-
nation both in the public and private sector, costs of technologies,
barriers and manufacturers of technologies.

16

N/A

16

Global technology roadmap would set out the overall trajectory
for key technologies’ development and deployment and identify mile-
stones and areas for international cooperation. This assumes 20 full-
time staff will be working on this throughout two years, and that most
underlying data is already available.

4.4 (over 1-2
years prior to
2012)

N/A

4,4

Matchmaking body for technology transfer consists of a new
technology matchmaking service under UNFCCC which would provide
an interactive facilitation service for private sector, governments, and
multilateral financial institutions in order to deliver actions defined in
NAMAs, NAPAs and TNAs.

3141

N/A

3141

Network of innovation centres represents an umbrella partnership|
of existing institutions with a focus on information sharing and limited
capacity building. This would consist of 4 international technology
cooperation centres and 10 cooperative implementation centres.

100

100

200

International academic exchange programmes, including un-
dergraduate and PhD exchanges and visiting lecture/fellowships are
also assumed to be a part of technology related capacity building.

500

500

Total over 5 years

159-169 min.

600 min.

759-769 min.

Total per annum

32-34 min.

120 min.

152-154 min.
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Technology Package 2 - Moderate Ambition

Key assumptions for overall level of mitigation divhncing ambition:

« Annex 1 countries agree to an overall 2020 tarfjata20% reduction below 1990 levels.
¢ Non-Annex 1 countries agree to a 10-15% deviat&elow business as usual by 2020.

« LT vision of 60% global reductions by 2050, reviagiin 2015 linked to a°Z target.

« Financial pledges for mitigation support in devéhgpcountries of $60 bln per annum.

Table 5.2 Costs of the moderate ambition technology package.[USD over five year]

Operational Additional

MODERATE TECHNOLOGY PACKAGE cost programme support

Total

New technology executive body under UNFCCC is established and 34 N/A 34
responsible for commissioning global technology roadmaps, review pro-|
gress and report back to COP. It is run by a centralised secretariat of 30|
staff.

Technology component of low carbon growth plan are assumed to| 29-76 N/A 29-76
be prepared as a part of a single overall process in which developing  (2-5 years)
countries will produce low carbon growth plans, NAMAs and NAPAs. All
NAI countries will receive additional financial support (USD 200-500 k per|
country) to support the technology component of the plans.

Technology information platform consists of a database collecting 16 N/A 16
information on sector-specific technologies, best practice dissemination
both in the public and private sector, costs of technologies, barriers and
manufacturers of technologies.

Global technology roadmap would set out the overall trajectory for 4.4 N/A 4,4
key technologies’ development and deployment and identify milestones|(1-2 years prior to
and areas for international cooperation. This assumes 20 full-time staff] 2012)

will be working on this throughout two years, and that most underlying
data is already available.

Matchmaking body for technology transfer consists of a new tech-| 31-41 N/A 31-41
nology matchmaking service under UNFCCC which would provide an in-
teractive facilitation service for private sector, governments, and multilat-
leral financial institutions in order to deliver actions defined in NAMAs, NA-
PAs and TNAs.

Network of innovation centres is assumed to focus on near-market 170 931 1.100
land existing technologies. The proposed network consists of, initially, five|
national or regional centers and supported by a secretariat that maintains
global coordination. It provides support on enterprise creation and incuba-|
tor services; funded mainly by public sector, it mobilises private capital. It
also delivers technology-related capacity building through regional hubs in
Asia, Africa, Latin America and the Middle East.

Cooperative R&D and demonstration is assumed to be delivered 124 2.500 2.624
through a global partnership of existing R&D institutions in developed and
developing countries. This partnership would focus on a portfolio of keyi
technologies to be developed, demonstrated and deployed within a given
timeframe. Public-private partnerships would also be encouraged, espe-|
cially in demonstration and early-deployment stages. Overall 300 staff]
would run the partnership, ensure knowledge sharing and measure pro-|
gress.

Enabling environments component draws from a UNEP submission and 1.625 1.625
includes a variety of policy and financial instruments to strengthen ena-|
bling environments in developing countries. Policy support include finan-
cial innovation support facility, climate policy support, improving energy|
subsidy frameworks, and energy efficiency standards and labelling. In-
struments include SME finance facility, risk mitigation facility, LDC credit
facility for climate infrastructure, end-user finance facility, carbon finance
facility, incentive facility for first movers in industry.

International academic exchange programmes, including under- 500 500
graduate and PhD exchanges and visiting lecture/fellowships are also as-|
sumed to be a part of technology related capacity building.

Total over 5 years 408-465 min. 5.6 bin. 6.0 bin.

Total per annum 82-93 min. 1.1 bin. 1.2 bin.
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Technology Package 3 - High Ambition

Key assumptions for overall level of mitigation divhncing ambition:
« Annex 1 countries agree to an overall 2020 tarfjat2b-30% reduction below 1990 levels.
¢ Non-Annex 1 countries agree to a 15-30% deviatelow business as usual by 2020.
e LT vision of 60% global reductions by 2050, reviagin 2015 linked to a°Z target.

» Financial pledges for mitigation support in devéhgpcountries of $100 bln per annum.

Table 5.3 Costs of the high ambition technology package [td8D over five year]

HIGH AMBITION TECHNOLOGY PACKAGE

Operational
cost

Additional pro-
gramme sup-
port

Total

New technology executive body under UNFCCC is established and responsi-
ble for commissioning global technology roadmaps, review progress and report
back to COP. It is run by a centralised secretariat of 30 staff.

34

N/A

34

[Technology facility consists of a dedicated fund under UNFCCC with two op-
lerating windows, one for supporting RD&D and the other for existing and near|
market technologies. It is run by its own secretariat of about 250 staff. Operat-|
ing cost as a percentage of total expenditure is set reasonably low (less than
5%).

310

RD&D Window
(USD 50,000 )

50.310

Technology component of low carbon growth plan are assumed to be
prepared as a part of a single overall process in which developing countries will
produce low carbon growth plans, NAMAs and NAPAs. All NAI countries will re-
ceive additional financial support (USD 200-500 k per country) to support the|
technology component of the plans.

29-76 (2-5 years)

N/A

29-76

Technology information platform consists of a database collecting informa-
tion on sector-specific technologies, best practice dissemination both in the pub-
lic and private sector, costs of technologies, barriers and manufacturers of tech-|
nologies.

16

N/A

16

Global technology roadmap would set out the overall trajectory for key tech-
nologies’ development and deployment and identify milestones and areas for|
international cooperation. This assumes 20 full-time staff will be working on this|
throughout two years, and that most underlying data is already available.

4.4 (1-2 years)

N/A

4,4

Matchmaking body for technology transfer consists of a new technology
matchmaking service under UNFCCC which would provide an interactive facilita-|
tion service for private sector, governments, and multilateral financial institutions|
in order to deliver actions defined in NAMAs, NAPAs and TNAs.

3141

N/A

3141

Network of innovation centres is assumed to focus on near-market and ex-
isting technologies. The proposed network consists of, initially, five national or|
regional centres and supported by a secretariat that maintains global coordina-|
tion. It provides support on enterprise creation and incubator services; funded
mainly by public sector, it mobilises private capital. It also delivers technology-
related capacity building through regional hubs and in Asia, Africa, Latin America
and the Middle East.

170

2431

2.601

Cooperative R&D and demonstration is assumed to be delivered through a
global partnership of existing R&D institutions in developed and developing
countries. This partnership would focus on a portfolio of key technologies to be|
developed, demonstrated and deployed within a given timeframe. Public-private|
partnerships would also be encouraged, especially in demonstration and early-|
deployment stages. Overall 300 staff would run the partnership.

124

1.000

1.124

Enabling environments component draws from a UNEP submission and in-
cludes a variety of policy and financial instruments to strengthen enabling envi-
ronments in developing countries. Policy support include financial innovation|
support facility, climate policy support, improving energy subsidy frameworks,
and energy efficiency standards and labelling. Instruments include SME finance]
facility, risk mitigation facility, LDC credit facility for climate infrastructure, end-
user finance facility, carbon finance facility, incentive facility for first movers in|
industry.

1.625

1.625

International academic exchange programmes, including undergraduate
land PhD exchanges and visiting lecture/fellowships are also assumed to be a
part of technology related capacity building.

500

500

Total over 5 years [USD]

718-775 min.

55.5 bin.

56.3 bin.

Total per annum [USD]

144-155 min.

11.1 bin.

11.3 bin.
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Annex 1 - Assumptions underlying the operational proposals

Cooperative R&D and demonstration

Cooperative R&D and demonstration is assumed tetieered through a global partnership of
existing R&D institutions in developed and develgptountries. This partnership would focus
on a portfolio of key technologies to be developdeinonstrated and deployed within a given
timeframe. Public-private partnerships would algoemcouraged, especially in demonstration
and early-deployment stages.

Overall 300 staff (100 each dealing with joint R&Iemonstration and early deployment pro-
jects) would run the partnership, ensure knowlestggring and measure progress. This would
leverage further RD&D and research staff hoursartigipating institutions. The programme
cost under Moderate Ambition package is in linehwekisting cooperative R&D institutions
such as the CGIAR (i.e. $500 min. p.a.). We asstimaeunder High Ambition package, there
will be less separate programme funding; nonetkdlds will be compensated by the Technol-
ogy Facility’s RD&D window.

Enabling environments

The enabling environments component draws from &®Nubmission (UNEP 2008b) and in-
cludes a variety of policy and financial instruntetd strengthen enabling environments in de-
veloping countries. Policy related instruments assumed to support: 100 climate policies
($50 min); the removal of 50 perverse subsidie®Q®2In); 100 financial products ($50 min); 5
product standard programmes in 100 countries farggn efficiency standards and labels
($75 mIn). Financial instruments include the laun€200 SME through a SME finance facility
($100 min); a risk mitigation facility that incluges2 bin domestic lending across 15 climate
technology markets ($200 min); an LDC credit fagifor climate with $2 bin financing in 10
countries ($500 min); an end-user finance faciltth the creation of 50 lending sectors bene-
fiting 20 min people ($200 min); a carbon finaneeility covering 200 projects ($50 min); an
incentive facility for first movers in the industfgr 20 technologies in 50 countries ($200 min).

Global technology roadmap
A global technology roadmap would set out the dvérajectory for key technologies’ devel-
opment and deployment, as well as identify milessoand areas for international cooperation.

It is assumed that 20 full-time staff will be wanki on the roadmap throughout two years, and
that most underlying data and statistics are ajreadilable. The assumptions are based on the
IEA roadmap project.

International academic exchange programmes

International academic exchange programmes, inaudndergraduate and PhD exchanges and
visiting lecture/fellowships are assumed to be mdrtechnology related capacity building.
These are additional to existing programmes anddvo@ specific to climate change and tech-
nology.

It is assumed that the programme will sponsor 2808ent exchanges, 400 PhD exchanges and
100 lecture/fellowships.

New technology executive body

A new technology executive body under UNFCCC wadoddestablished and responsible for
commissioning global technology roadmaps, revievaraggress and reporting back to COP.
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It is assumed that the body will be run by abous®@0f, similar to the Multilateral Fund Secre-
tariat. Any supporting bodies, such as technicalefsg are not considered in the cost assess-
ment.

Matchmaking body for technology transfer

A matchmaking body for technology transfer woulahsist of a new technology matchmaking
service under the UNFCCC which would provide aernattive facilitation service for private
sector, governments, and multilateral financiatiinsons in order to deliver the actions defined
in NAMAs, NAPAs and TNAs.

The matchmaking body is staffed with 80 personimaluding expert and non-expert staff,
working across key sectors. Non-personnel costalaceincluded in the cost assumptions.

Network of innovation centres

Under the Low Ambition package, a hetwork of innima centres represents an umbrella part-
nership of existing institutions with a focus orioiMmation sharing and limited capacity build-
ing. This would consist of 4 international techrgylc@ooperation centres (i.e. $2.5 min. p.a. per
centre) and 10 cooperative implementation censgs(in. p.a. per centre) that will be located
in developing countries. These would have limitegpamme funding.

Under the Moderate and High Ambition scenario, oekwof innovation centres is assumed to
focus on near-market and existing technologiesthase packages include other supportive
mechanisms for RD&D. The proposed network congstsnitially, five national or regional
centers and supported by a secretariat that maimggdbal coordination. It provides support on
enterprise creation and incubator services; fundathly by public sector, it mobilises private
capital. It also delivers technology-related capyaluilding through 10 regional hubs (employ-
ing 150 people in total). This structure is in liwéh the Carbon Trust model, and the costs re-
flect the bottom and top ranges in their study §¥&12.5 bln over 5 years in 5 pilot countries).

Technology component of low carbon growth plans

The technology component of a low carbon growtim jdaassumed to be prepared as a part of a
single overall process in which developing coustnell produce low carbon growth plans,
NAMAs and NAPAs. All NAI countries (i.e. 151) willeceive additional financial support
($200-500 k per country) to support the technologgnponent of their plan§he amount of
financing is based on support provided for goodiu&NAS (such as Ghana’s TNA - $200k
per country) and the UNEP’s technology submissi@n $500 k per country) (UNEP 2008b).

Technology facility

The technology facility would consist of a dedichfend under UNFCCC with two operating
windows, one for supporting RD&D and the other daisting and near market technologies. It
would be run by its own secretariat of about 2%0fsDperating cost as a percentage of total
expenditure is set reasonably low (less than 5%).

The details for the costs of the technology facitibve been based on the Global Fund for
HIV/Aids, Malaria and TB, and includes both perseihand non-personnel expenditure. The
programme cost assumes that a third of the proposeease in public energy RD&D spending

(i.e. the European Commission proposed quadruphyng020, requires $30 bin additional pub-

lic money) will be spent in developing countrieg (510 bin p.a.).

Technology information platform

A technology information platform consists of a at@se collecting information on sector-
specific technologies, best practice disseminabtioth in the public and private sector, costs of
technologies, barriers and manufacturers of teciyies.
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The cost includes running a searchable global da&twhich requires regular updating (similar
to WIPO Patentscope). There might be additionatsctx collecting data which are not re-
flected in this assessment.

Technology needs assessment

Technology Needs Assessments (TNAS) are a setwftigedriven activities that identify and
determine the mitigation and adaptation technolmggrities of Parties, particularly developing
country Parties. They are to be seen as a segatess from developing country low carbon
growth plans, NAMAs and NAPAs.

Under Low Ambition package, it is assumed thafLlall NAI countries will receive some finan-
cial support ($50 k per country) to complete/stteg their TNAs. The amount of financing is
based on a proportion of the amount which was pgexlito some countries with good quality
TNAs (such as Ghana’s TNA). In other packages, Tfesconsidered as a component of low
carbon growth plans.
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Table A.1Link between proposal and operational elements

Operational name

Proposal name

Cooperative R&D and demonstration

Enabling environments

Technology facility
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Technology needs assessment

Technology information platform

Global technology roadmap

Matchmaking body for technology transfer

Network of innovation cntres

International academic exchange programmes N/A

New technology exetive body

Technology component of low carbon growth plans
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E3G

4th floor, In Tuition House, 210 Borough High Street

London SE1 1JX, +44 (0)2079575700

Cost of technology proposals

This study has grouped the technology related submissions to the UNFCCC and their financial
implications into three concrete technology packages. These packages outline different levels of
ambition consistent with the potential outcomes in of the COP15 negotiations in Copenhagen,
December 2009.

The assessment combines a bottom-up cost assessment of the individual elements with a top-
down analysis of the necessary financial support. This approach provides a concrete image of what
a potential technology framework in Copenhagen may look like. The study then assesses the cur-
rent proposals in the negotiating text and translates the often abstract concepts into operational
actions. Many of the technology proposals cannot exist as stand-alone measures as they are based
on progress in other parts of the negotiations. The plausible packages reflect this interdependency
in relation to the overall level of ambition for mitigation and financing.
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