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Foreword

The transition economies in the Europe and NISoregequire new innovative industries and
technologies to modernize, and to realize sust&nalevelopment objectives. This

Compendium highlights that the prevailing productannd consumption patterns in the region
are not only incompatible with these objectives failt to reap the dividends from rapidly

growing markets for more sustainable goods andicsyv There is an urgent need for the
region to move towards a new industrial growth nidbat is resource and energy efficient,
low-carbon, low-waste, low-polluting and safe, wehét the same time improving productivity,

creating jobs and producing wealth across theireties. The challenge is how to overcome
the numerous market failures and barriers inhigitiptake of these technologies and goods.

The public good that derives from many new envirentally-sound technologies and services
often means that current market forces fail to pl®vthe scale of innovation and development
needed to address environmental challenges. Inomesp countries need to implement

innovative industrial strategies and polices thabitize science, technology and finance for
the new growth model of the future. In transitiatoeomies, obstacles to the uptake of new
environmentally-sound technologies and products lmareven more pronounced because of
institutional, governance and behavioral failuresxasting with market failures and barriers. A

policy framework must therefore be tailored to dumtextual specificities of countries in the

region. Concerted collective actions, at natiomal eegional levels, are also called to promote
technological transfer in the region.

The new EU Member States have shown that it isijplesto achieve impressive levels of

growth, develop high-tech innovative industries aeghnologies, and raise energy and
resource efficiency. This is the goal. But Europel &NIS countries are highly divergent in

terms of economic structure, institutions, innomatcapabilities and income levels. Catching
up with the best performing countries and meetimdpitious targets for cutting greenhouse gas
emissions and for increasing renewable sources@fgg will require substantial investment

and assistance. This is a big challenge at a tineenwmany countries are facing

financial/economic crisis.

Another challenge is how to monitor and evaluatgpess towards a green industrial transition
in the region. Benchmarking energy and materialdpetivity as well as eco-innovation
capabilities requires comparable datasets to peosicbaseline for assessment of where the
region stands in terms of energy and resourcei@fiiy, and eco-innovation. Such datasets
have been compiled for the first time in this Comgliam, and their analysis is provided in five
working papers. Main findings from these workingpees and key issues are summarized in
the issue paper which is prepared for the UNIDOogerand NIS Round Table on the theme
Promoting innovative industries and technologies for a sustainable future in the Europe and

NIS region, held on 30 November 2011 in Vienna, during the Femmth Session of the
UNIDO General Conference. The Round Table had akelext panel, including
representatives of governments, business, acadengainternational organizations. It was
attended by around one hundred and fifty partidgamhis Compendium also includes the
Agenda of the Round Table, a list of panelists withgraphies, the aide-memoire in Russian, a
key note presentation, and a summary of the RoumoleTdiscussion. The papers in this
compendium have been updated to reflect commentsj@estions that arose during the Round
Table discussion.
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Promoting innovative industries and technologies foa sustainable
future in the Europe and NIS regiort

Summary of the findings and main issues

Olga Memedovic, UNIDO

Introduction

Estimates of global trends in population growth aesource consumption indicate that the
earth’s natural resource base is in severe darfigevesexploitation and collapse, threatening
prospects for pursuing sustainable developmeritar2e! century. The global use of energy is
set to rise by 84 per cent by 2050, and energye@l@Q emissions could double (IEA, 2010).
Faced with these scenarios, efforts are growindeteelop multilateral solutions to forestall an
impending crisis, to decarbonize the global econotoyincrease resource efficiency, and to
reduce the environmental impact of economic aaisifUNIDO, 2011a). The ‘green growth’
model aimed at stimulating investment in new inniweaindustries and technologies could
lead to radically different production and consumptpatterns, the so-called ‘third industrial
revolution’ (Rifkin, 2011). This model, with energnd resource efficiency at its centre, it is
believed, %:an reconnect the three pillars of snatde development: environmental, economic
and sociaf.

For the emerging Europe and Central Asia regioa, gteen-economy transition presents a
window of opportunity: targeted investments in nemvironmental technologies and projects
will boost qualitatively different structural trafiesmations with green technologies and

products leading to the emergence of innovativeistries, new jobs and new markets; it will

increase energy and resource efficiency and dmedyction costs down; and it will change

conceptions of production and consumption at alelg including for consumers, firms and

cities (see Box 1).

Box 1 The Green Economy and Green Industry approach

Central to the global debate on sustainability e R1st century is the Green Economy, characterined
competitive, low carbon and resource efficient stdy, eco-innovation, and job creation in ‘greehtezectors.
Under such a system, industry is oriented towardsrgtechnologies and environmental goods andcsevi his
can take place in a variety of areas, such as:ewaahagement and recycling; energy efficiency teldgy and
equipment; environmental services, including adwdce monitoring (for instance Energy Service Congsn
and pollution control technologies and equipmemtlustry can mitigate emissions in other sectorsldsigning
and delivering low-carbon products and servicesiuceng, recycling and recovering waste from its own
operations and those of its supply chains, andaiaduassociated transportation requirements. Skgeudies
have argued that greening industry can benefit fiim several ways, including by increasing prodrcti
efficiency and enhancing competitiveness.

1 This issue paper was prepared by Olga Meméd@hief, Europe and NIS Programme, UNIDO Programme
Development and Technical Cooperation Division. DNI consultant Shabnam Marboot Sadegh and UNIDO
intern Thomas Jackson provided valuable input. Preading and English language editing was provitgd
Georgina Wilde and Penelope Plowden.

2 The ‘Europe 2020' Strategy, adopted in June 2@Hjisages a transition towards a greener and more
competitive economy through a significant increeaseesource efficiency and a further decouplingcobnomic
growth from the use of natural resources. Resoeffieiency is one of seven flagship initiativestbfs EU 10-
year strategy for smart sustainable and inclusieg/th and jobs.
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Ambitious strategies and action plans call for astic restructuring in the region, throughout
society and in all economic sectors, including stdy agriculture and transport. The new EU
member states (NMS) have shown that it is posdiblachieve impressive levels of growth,
develop high-tech innovative sectors, and raiseggnand resource efficiency. Combining
these achievements with a net reduction in envietal pressures is the goal. But Europe and
NIS countries are highly divergent in terms of emmit structure, institutions, innovation
capabilities and income levels (see Annex 1). Gatchip with the best performing countries
and meeting ambitious targets for cutting greenba@as (GHG) emissions and for increasing
renewable sources of energy will require substhimigestment and assistance, at a time when
many countries are facing financial/economic crisis

Renewable energy sources such as wind, solar add,hgo far underexploited, are a way for
Europe and NIS countries to reduce energy impgoeddency. There is also scope for new
economic sectors to emerge around renewables. ddienris at a stage where investment
decisions in new infrastructure should be alignedutting edge technologies such as virtual
power plants, and energy networks of smart and avgad type; while in manufacturing,
priorities should be waste management and recychvater management, biotechnology,
material efficiency, cleaner production, and indastnergy efficiency, for example by using
methods of industrial ecolody.

Benchmarking energy and material productivity adlvas eco-innovation capabilities is
necessary for monitoring and evaluating progressatds a green economy and green
industrial transition in the region. Such compagatkhta sets, which provide a baseline for the
evaluation and benchmarking of where the regiomdstain terms of energy efficiency,
resource efficiency and eco-innovation, have beenpiled for the first time for the purpose of
this Round Table and their analysis is providedive background papers. This issue paper
gives a summary of the findings of these backgropaygers and highlights the main issues to
be addressed at the UNIDO Round Table.

Where does the Europe and NIS region stand in termsf energy and
resource efficiency, and eco-innovation?

Still one of the most energy-intensive regionsin the world

The Europe and NIS region as a whole remains omieeoinost energy intensive regions in the
world and, although its energy intensity has bealiinff and converging with the global
average since 2005, it still has some way to goreeit reaches European Union (EU-15)
averages (Figure P)lmprovements in energy productivity have been alnegually driven by
industry, energy conversion and househdlds.

3 For instance, as part of ‘Europe 2020’, the paem Commission (EC) has set targets in the Europeén
for 2020 for a) a 20 per cent reduction in greesieagas emissions from 1990 levels; b) 20 per degni@rgy to
come from renewables, and c) a 20 per cent inclieasgergy efficiency
(http://ec.europa.eu/europe2020/targets/eu-taigees!_en.htm).

4 Industrial ecology describes the study of mateaiad energy flows through industrial systems. Apmdyits
methods/tools (i.e. input-output analysis, fullicesditing, etc) would e a way to achieve the afoentioned
priorities.

5 The findings from this section come from UNIDZD11b).

6 In industrialized countries, energy intensitguetions have been driven by industry since 1990lew
reductions in developing countries and regiongddaeto households (WEC, 2010).
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Figure 1 Energy intensity of GDP, (1990-2008) Uts of energy use, kg of oil equivalent per US$10@DP
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Source:UNIDO calculations based on MDG database of theStidMistics Division.

Carbon intensity of energy isfalling

The carbon intensity of energy in Europe and NIS leen well above the EU-15 average but
it is converging with the global average (Figure Bpergy-related COemissions fell by
around 28 per cent between 1990 and 2008 becaule gfowing use of less carbon-intensive
energy sources, structural and technological craraged the recent economic downturn
(EBRD, 2011). However, despite this trend, it ifreated that C@emissions in the region
will exceed 1990 levels by 2015 (World Bank, 2010).

There is considerable divergence by country in $emh carbon intensityThe national
endowment of natural resources has affected, @@issions. Carbon-energy intensive
countries have much higher emissions than the EldvEsage despite their lower economic
activity. Conversely, countries with a higher shafeenergy from renewable sources, but
which are less affluent, such as Tajikistan andgigstan, emit low levels of Ger capita.

By sector, electricity and heat production conti@aliaround 49 per cent of energy-related CO
emissions, and manufacturing and construction ardihper cent from direct combustion of
fuels, followed by transport (14 per cent) and o#weergy industries (4 per cent) in 2008.

Energy intensity in manufacturing is high but falling

In general, there has been a downward trend in faanuing energy intensity in the pan-
European region as a whole, but if efforts madecéwyntries to reduce energy intensity are
considered, the Europe and NIS region has expexiktie greatest improvements in reducing
manufacturing energy intensity (Table 1). In othrds, a convergence process of energy
intensity between Western Europe, new EU membewS)Nand the rest can be observed.

In terms of structure, high energy-intensive sextstill account for 30 per cent of total
manufacturing value-added (Figure 3). This manufatg structure affects the overall

7 UNIDO calculations derived from IEA (2010b).



standing of the region in energy intensity, conttifeg to its poor performance in comparison

with other regions and the global average.

Figure 2 CG; intensity of energy (energy related C@emissions), (1990-2008), kg per kg of oil equivale
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What is driving increased energy efficiency in manufacturing?

Although the energy intensity of an economy canmaasured as the ratio of energy used to

GDP,

it is more instructive to look at underlyingustural change trends, as these can better

highlight ‘true’ efficiency improvements. The textization process, involving a structural shift
to less energy-intensive sectors with lower eneigg/ per unit of value added, can contribute to

lower
shifts

overall energy intensity of the economy. Atdiéional impact can come from structural
in industrial value added. Countries thatehenore energy intensive industries will, all

things being equal, see a rise in industrial enargnsity, whereas countries in which services

are of

growing importance will see a decline inrggantensity.



Table 1 Change of manufacturing energy intensity1996-2006), in per cent, countries in descendingder

Country 2006/1996 energy intensity reduction
Hungary 246.99
Slovakia 171.19
Bulgaria 143.19
Poland 128.94
Czech Republic 73.84
Greece 70.72
Latvia 69.67
Sweden 31.63
Norway 27.46
FYR Macedonia 24.92
Denmark 7.34
Finland 0.70
France -5.07
Turkey -6.99
Spain -7.12
Belgium -9.25
Austria -16.98
Italy -19.49

Source Cantore (2011).

Figure 3 Shares of sectors by energy intensity imanufacturing value-added in Europe and NIS
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In Europe and NIS, industry continues to make ugigaificant part of economic activity,
although with a declining contribution to value add(Figure 4). Mining and utilities and
advanced services, such as transport, logisticeamnunications, show growing importance,
while the share of agriculture and manufacturiniy@added in total output declined between
1970 and 2008. In the 1990s and 2000s, the mosirtarg drivers of structural change were
transport and communications, followed by ‘othetivattes’, which include research and
development, computer activities, financial intediagion and public administration. The share
of non-tradable services such as wholesale and treide, restaurants and hotels decreased in
the early period of transition (early 1990s), batef became a major element in the
displacement of industry and agriculture in theralleeconomic structure.



Figure 4 Value added by sub-sectors in Europe andIS, (1970-2008)
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Source:Memedowt and lapadre (2009) based on UNIDO database (INDRTZ2011).

Note: shares in current prices and exchange rat&sS$.

Structural changes in manufacturing

Structural shifts in manufacturing vary greatly gas countries, but broad patterns can be
observed according to income level. In low and leméddle income countries, low value-
added manufacturing sectors, such as basic mstdlgjominate manufacturing sub-groups,
although on a declining trend, and the share oh-teégh sectors remains small. For this
country group, economic diversification and grovséised on competitive high value added
sectors in manufacturing remain elusive developrgeats. In the upper-middle income group,
which produces around 60 per cent of the regiardsistrial output, shifts in the manufacturing
structure towards high and medium technology-intensctivities have been much greater.
The shares of electrical and communications equipmaedical instruments and transport
equipment have all seen growth, while those of dbalsy refined petroleum products and
basic metals, which were the basis of industry feefoarket transition, remain high. In NMS,
high-tech sectors have grown over the last decadd, the shares of nearly all advanced
manufacturing sectors are higher than in other giome Europe and NIS countries. The
export structure confirms patterns of specializatio the region; NMS typically have larger
shares of medium and high technology products imufactured exports over the reported
period 2005-2009 (Figure 5).



Figure 5 Share (in per cent) of Medium and High Telenologies in exports from Europe and NIS,
(2005, 2009)
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By looking at patterns of specialization through tans of trade in intermediate goods, namely
imports of intermediate goods and exports of figabds, Europe and NIS’s share of world
intermediate manufactured goods trade more thablddurom 4.2 per cent to 9.2 per cent,
between 1995 and 2008 (Table 2). This shows thegrismdustrial capabilities of local
economies to transform intermediate goods intol fpraducts that are competitive on the
world markef Countries with the highest shares of the glob@rinediate goods trade in 2008
were Russia (1.4 per cent), Poland (1.4 per cext)lairkey (1.2 per cent).

Concerning investment patterns, many countries neextopt more creative and innovative
industrial policies to attract foreign direct int/eent (FDI) to manufacturing sectors other than
raw materials extraction—the most attractive indaksectors for foreign investors in most
countries over the period 2007-2009 (except fovises in SEE and the EECCA) (Table 3).
They also need to establish new institutions tgetipthese policies.

8 For economic development, the expansion of inteliate goods and services and their suppliersracat for
the progressive division of labour and thus forrempnic growth. See Rodriguez-Clare (1996). Low Isvel
diversification in the intermediate goods trade daad to low rates of return on investment and to a
underdevelopment trap in which foreign and domestiestments may not materialize.
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Table 2 Country intermediate manufactured goodsrade as a share of the global intermediate

manufactured goods trade (per cent)

Country 1995 2008
Albania 0.009 0.02
Armenia 0.001 0.02
Azerbaijan 0.003 0.03
Belarus 0.0004 0.2
Bosnia and Herzegovina 0.006 0.06
Bulgaria 0.09 0.2
Croatia 0.1 0.1
Cyprus 0.03 0.03
Czech Republic 0.5 1.2
Estonia 0.04 0.1
Georgia 0.002 0.02
Hungary 0.3 0.8
Kazakhstan 0.04 0.2
Kyrgyzstan 0.008 0.02
Latvia 0.03 0.08
Lithuania 0.05 0.1
FYR Macedonia 0.02 0.03
Malta 0.07 0.02
Moldova 0.007 0.01
Montenegro N/A 0.1
Poland 0.5 1.4
Romania 0.1 0.4
Russian Federation 0.9 14
Serbia N/A 0.1
Slovenia 0.2 0.25
Slovakia 0.29 0.5
Tajikistan 0.03 0.01
Turkey 0.55 1.2
Turkmenistan 0.003 0.02
Ukraine 0.14 0.52
Uzbekistan 0.2 0.05
Europe and NIS total 4.2 9.2
Source:Sturgeon and Memeda@v{2010).
Table 3 World inward FDI flows by sector, (1990-1992 and 2007-2009) (per cent shares)
1990-1992 2007-2009
Sectorinausty  Oomer? DS SECCA won | Drred PRy BECCA wone
Primary 65.8 28.3 5.9 100 47.7 40.1 12.2 100
Agriculture,
hunting, forestry 18 98.2 0.0 100 6.9 84.3 8.8 100
and fishing
Mining,
guarrying and 68.9 24.9 6.2 100 49.3 38.3 12.3 100
petroleum
Manufacturing 65.6 33.9 0.5 100 61.3 35.9 2.8 100
Services 79.9 19.9 0.2 100 69.5 26.4 4.1 100
Total share 72.7 26.5 0.8 100 65.5 30.0 4.5 100

Source:UNIDO calculations based on UNCTAD/WEF (2011).
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Energy efficiency in manufacturing and technological change

A key issue for understanding developments in gnefficiency in manufacturing is the extent
to which the changes in energy intensity are bexaof technological change within
manufacturing sectors and how much because oftstalchange, that is, a shift from more to
less energy-intensive manufacturing sectors (Cant2®11). The structural shift contribution
to energy efficiency can be gauged by estimatingtwhe energy intensity would have been
had the structure of industry stayed constant, taed by comparing this estimate with the
actual development of energy intensity. The goodsnis that the energy performance of the
Eastern Europe, Caucasus and Central Asia (EECOA)tges and the NMS is driven by
energy efficiency improvements rather than by stnat change effects.

The BRICS are particularly successful at reducing energgrisity. Among high income
countries, the NMS are achieving significant imgments due to technical change. The
BRICS group’s performance is driven by China angd® and in these countries the energy
intensity reductions are mainly led by energy éficy (use of more energy efficient
technologies and methods) rather than by structimahge (shifts away from energy-intensive
economic sectors).

Prospects for structural change in energy sectors

In the pan-European region, the renewables mixisidated by hydro as a source for power
generation. In 2008, 56.4 per cent of total rend@gigeneration in the EU-15 was hydro. In
other regions the proportion was even higher: &&0cent in the New EU Member States
(NMS); 96.9 per cent in South East Europe (SEE} @8.7 per cent in Eastern Europe, the
Caucasus and Central Asia (EECCA) (see Techno®ditl in this publication). Wind, and
biomass and waste are also alternative sourcesefuable energy although on a smaller scale
and mainly in the EU-15 and the NMS. Biomass andtevaepresents 15 per cent of energy
generation in NMS and over 19 per cent in the EUth5general, wind, biomass and waste,
geothermal, solar and tidal represent smaller shavetotal energy generation, but they
demonstrate linear, and in some cases even expalnerowth patterns for some country
groups. NMS have been performing better in intranilygenewables such as biomass, solar
and wind, while in EECCA and SEE there is no evi#emf structural shifts towards
renewables.

Promotion of non-hydro renewables (wind, solamlithiomass, geothermal) has occurred only
in the last couple of decades. The largest growthideen in West European countries. Most of
the new technologies and smart solutions for greptiie power sector will come with high
initial price tags, as Europe and NIS economiegegbnologically weak and hence dependent
on West European countries’ supply of these newrgtechnologies.

Achieving the ambitious targets for cutting gream® gas (GHG) emissions set by the EU for
its member states and potential members and deailthgthe energy security challenge have
become major policy concerns for economies in ¢éfggon. Growing populations, urbanization
and economic growth will raise demand for energyl amher resources further, putting
additional pressure on energy and resource security

Renewable sources of energy such as wind, solageotthermal (and new technologies) have
yet to be exploited, despite the potential theyewoffountries to meet EU targets without
sacrificing geopolitical and economic security. @nsification and localization of energy

9 Brazil, Russia, India, China and South Africa
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supply and energy networks that connect the paogeam region would involve millions of
local micro producers sharing energy from renewablerces, such as wind and solar, in the
same way that information is produced and shareth®mnternet through open source (Rifkin,
2011). A decentralized energy network of micro prcats requires intelligent approaches to
distribution and storage, such as the use of ‘sgradt’ involving microprocessor technology,
whereby energy that is generated locally can berfadan ‘inter-grid’ and consumed where
and when it is needed, increasing efficiency, bdiiy and flexibility in foreign supply.
Advanced energy storage can also be used to rdtdaceariability of generation associated
with renewable energy sources. At present, howdfherg is little evidence of investment in
smart grids in the region, and there are insufficipositive incentives for private sector
investments (WEF, 2009y.

Moving away from fossil fuels to the increased werenewable energy sources, carbon
capture and storage technologies, and the develupaiesnergy networks, will require the

promotion of low energy demand lifestyles and itwesnt in new energy efficient

technologies and supporting systems, including mefrastructure to transmit, store and
produce energy, which can raise energy efficierdiyersify production and cut energy
demand. This will require substantial externalficial and technical assistance.

Resource use and resource efficiency

Analysis of the development of resource use andieficy in Europe and NIS between 1995
and 2008 can be divided into the categories of nahtextraction, material trade, material
consumption, and material productivityAbsolute material consumption in Europe and NIS
increased significantly from 2000 (Figure 6). Avgggoer capita consumption increased by 25
per cent between 1995 and 2008 (from 9.8 to 18ds) surpassing the global average (10.4
tonnes), but was still below the EU-15 per capitarage (18.6 tonnes) in 2008. Apart from
fossil fuels, minerals constituted the second lstrgmtegory of extraction, with rem