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Overview

The discussion on renewable energy technology (REEpJoyment has recently shifted from “why” to “hbw
Renewables contribute an estimated 22% of glokmdtetity production and comprise more than halfnef
total additions to global electricity capacity i0122 (REN21, 2013). Economic aspects have primaritgred
the debate from the cost side and have resulttdtkinreation of different financing mechanisms anggestions
on how to allocate the additional costs of RET. Udiothe cost debate is important, other econonpeds
remain to be addressed, especially since RET pieesfalling rapidly. More and more governments are
interested in capturing additional economic beredit RET deployment in terms of establishing coritipet
industries, creating value added and stimulatingleyment.

The challenges for turning REdeployment successes (measured in terms of capacity installed, eleityric
produced etc.) into socieconomic successes (measured in terms of jobs or value-added) areifoldn The
initial experience in industrialized countries what RET industries developed in parallel with deploymeamnd
thus deployment success equaled economic succesg&vdr, recent market development seems to indibate
this strong tie might be broken. New competitivayglrs in the field, notably from China, have enietiee
market and had some economic success before stosngstic deployment plans were put in place.

This paper /builds on the results of a study cominred by IEA-RETD, which considers the whole vathain
of renewable energy technologies — mainly solaraimdl — and identifies the economic impacts in eplahse
of the value chain. In a second step, policiesmenendations are developed from the experience wfitdes
with a mature RE industry and from success andirizsl of other industries to enhance value credtiom
renewables. It turns out that there is no singlee*stone-one-bird” solution, but the support altimg value
chain requires a policy mix. Details of this poliocyx are presented for clusters of countries adogrtb their
respective degree of RETD and industrial develogmen

M ethods

To illustrate the full economic impact of renewablgergy technology deployment (RETD) the analysithis
paper includes direct and indirect economic effdditsect economic effects stem from the technolpgyducers
themselves, for instance from the production ofdairbines or solar modules. Indirect effects odge in the
production of intermediate inputs for these prodsicEHE economic tool to analyze direct and indieftects is
input-output analysis. 10 tables contain the praiductechnology of any economic sector. They denbte
delivery of inputs to other sectors and the denfandnputs from other sectors. Within this systeitaseveral
countries and regions have developed 10 vectorghiorenewable energy technologies, which are medin
the respective countries. For Germany, this reseass supported since 2004 and has yielded the tipidate

of renewable energy 10 vectors in 2013 (O’Sullivenal 2013). Similar approaches led to RE vectorthe
MED-Impact project led by DG Energy and Climate (G, the French Development Agency (AFD) and the
Treasury Department., the US (Garret Peltier 2@0@) Greece (Markaki et al. 2013).

Application of the 10 approach provides the quatitie background for the identification of the relat sectors
for first order effects and second order effectddifionally, results from case studies on the egmee of more
mature RE industries and other more mature econsettor help to identify niches for countries whanivnot
only participate in the environmental benefits &T®, but also increase the domestic economic bisnfeéim
entries in the RE value chain. The policy mix asayapplied in this study is a bottom-up analyisé tdentifies
the main actors and inputs needed to generate fraloneRETD. Furthermore, it is complemented by stemn-
analytic approach that includes the potential afoteces, economic activities and the use of RETe Th
supporting policies fall into demand side policiespply side policies as well as crosscutting pedién different
areas.

Results

Value creation from renewable energy deploymennhgilthe value chain differs largely in scale, looati
temporal duration as well as challenges for theddbrce in terms of qualification. First round exffs occur at
each step along the value chain (bottom of figahd second round effects from the production afrmediate
inputs, raw materials, components etc.



Figure 1: Value chain in RET
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RE technologies differ among themselves regardiegvalue-added share on the first round, and thereflso
regarding the share of material inputs needed lamdidlue creation in other sectors. The paper gesvietails
about the input structure (material and importswead as the structure of material inputs for wiadd PV
industry. The data a calibrated against the resfilts-annual industry survey in Germany. The fegghows that
up half of the economic impact of RET deploymentgto second round effects, 15% to imports of inguid
35% goes to first round domestic value added (nusnlbee given for PV, slightly different for the win
industry). The result shows how the wider econowy leenefit from RET deployment AND how countries ca
capture value from RET deployment and from RET pobidn without necessarily going into first round
production.

The policy analysis in the paper answers the questiow countries can identify their respectivehridn the
value chain, considering first and second rounelot$t

Table 1: Successfactors along the value chain

Relevant factors: Domestic industry structure Settstructure Human
resources

Proximity to existing Cluster Integration along the Skilled workforce
production quality value chain

Metals ++ + T —

Machinery +++ +++ + Tt

Electrical devices  ++ + + —

Electronic parts +++ ++ T+ .

Process and ++ ++ + —+

controls

Construction + +

preparation

Installation, ++ +++ T

construction

Trade, whole sale + ++ +

Banks T+ n

Insurance + +

Industrial services  ++ ++ +++ T+

+++ high importance, ++ medium importance, + lowartance, blank: not relevant, own compilation.
Conclusions

Onecentral lesson that emerges from this study is that a mix of @es from different policy areas such as
financing, fiscal, education, R&D policy - addressiRET demand (market), suppliers (firm or sectassvell
as main input factors, in particular human resomr@ed capital — is necessary to successfully genewdue
creation from RET deployment. This mix will be verguntry specific and no general applicable “onedib
policy set” can be recommended. However, the les$marnt for the appropriate RE value creationgyothix
can be structured with the following questions:

* What is the domestic RET deployment status, RETstrg¢ structure and knowledge and R&D
intensity?
* Whatis the expected local, regional and globalkeiaglevelopment?



* How strong is global competition?

The questions can guide policy makers to localiwgr tcurrent status and to prioritize value creajimlicies.
Depending on the status of RET deployment (solar wmd) and industry, knowledge and R&D intensity
countries can be roughly grouped into four cases:

Case 1: Countries which have large levels of REplayment, strong RET industry as well as R&D
intensive industries (e.g. Germany, Spain, Denmaakan, China, and the US, to a lesser
extent Italy, and Brazil).

Case 2: Countries which have some levels of REJlogienent, but weak RET industry, little R&D
intensive industry e.g. (Morocco, Tunisia, IndiayRey, South Africa, and Mexico).

Case 3: Countries which have neither large RETogement nor RET (PV or wind) industry but strong
knowledge and R&D intensive industries (e.g. Ndtrats, UK, Russia, Canada, Frahce

Case 4: Countries which have no (or very low) RiEployment, no RET industry, no R&D intensive
industries (e.g. most African sub-Sahara countr@slf Cooperation Countries, Middle
East).
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1 Ignoring here hydro power or biomass.



