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PART |: PROJECT INFORMATION

GEF-6 PROJECT IDENTIFICATION FORM (PIF)

PROJECT TYPE: FULL -SIZED PROJECT
TYPE OF TRUST FUND: GEF TRUST FUND

Project Title: Sustainable use of biomass to assist the develdpph@irkey’s economy towards a low
carbon development path

Country(ies): Republic of Turkey GEF Project ID"

GEF Agency(ies): UNIDO GEF Agency Project ID: 14632

Other Executing Partner(s); Ministry of Food, Agriculture and Submission Date: 07-30-2015
Livestock MOFAL/TAGEM); Ministry of | Re-submission Date: 08-12-2015
Energy and Natural Resources (MoEN REG'Sme!SS!O” Date: 11-13-2015

e-submission Date: 12-17-2015
GEF Focal Area(s): Climate Change Project Durafianths) 60

Integrated Approach Pilot

IAP-Citigs] IAP-Commoditied | IAP-Food Security |

| Corporate Program: SGP]

Name of parent program: N/A | Agency Fee ($) | 419,540
A. INDICATIVE FOCAL AREA STRATEGY FRAMEWORK AND OTHER PROGRAM STRATEGIES2
Objectives/Programs(Focal Areas, Integrated Approach Pilot, Corporate s (in ) s .
J g ( g PP P Trust GEF Project | Co-financing
Programs) Fund . ;
un Financing

CC-1: Promote innovation, technology transfer, asupportive policies an{ GEF TF 4,416,210 27,381,050
strategies
Program 1: Promote timely development, demonstmatiad financing of low
carbon technologies and mitigation options

Total Project Cos 4,416,210 27,381,050

B. INDICATIVE PROJECT DESCRIPTION SUMMARY

Project Objective: Trigger sectoral transformation through application of modern bio-energy-technologis to improve
overall energetic performance, increase competitiveess and reduce greenhouse gas emissions in agraeistry

technologies and energy
efficiency measures in
the agro-industrial secto

technologies
demonstrated and
ready for scale-up

techno-economic
potentials of bio-energy
in agro-industry (per
geographical region) ar¢
further refined, with
focus on economically
less developed regions
in the country

1.2 Modern bio-energy
(and energy efficiency)
technology applications
in selected SME
subsectors are prepare(

(in $)
Project Components F'”aﬂc'”g Project Outcomes Project Outputs Trust GEF C_:O' i
Type Fund Project | financing
Financing
1. Demonstration of TA 1. Modern bio- 1.1 Feasibility studies | GEF TF 800,000 4,000,000
modern bio-energy energy based on detailed

1

Project ID number will be assigned by GEFSEG tanbe entered by Agency in subsequent documémtisgions.

2 When completing Table A, refer to the excerpt&&EF 6 Results Frameworks for GETF, LDCF and SCCF

® Financing type can be either investment or tezirissistance.




INV

with focus on process
heat applications

1.3 Linkage with
existing financing
instruments established
for an accelerated scalg
up across agro-industrig
subsectors

1.4 An estimated 5-7
innovative and highly
replicable technology
applications with an
estimated total capacity
of 2.3 MW (or
equivalent) in targeted
sub-sectors as pilot
facilities are realised

GEF TF

2,400,000

16,800,000

2. Refined policy and
regulatory framework to
enable transformation
across sub-sectors

TA

2. Policy and
regulatory
environment is
fine-tined to
enable scale-up of
bio-energy plants

2.1 Sectoral policies,
plans, programs,
associate legislative ang
regulatory instruments
are analysed and tailorg
recommendations for
improvement are
developed

2.2 Strategic roadmap i
developed to enhance
use of agricultural and
agro-food waste stream
for industrial renewable
energy applications in
target sub- sectors, with
focus on process heat
applications

GEF TF

500,000

2,500,000

3. Capacity base
strenghtened and
awareness raising
increased

TA

3. Capacities of
key players
strengthened and
information made
available to marke
enablers and majo
stakeholders

3.1 Capacity building
mechanism for O&M,
technical and service
roles is established to
develop and retain
skilled workforce for
innovative bio-energy
technologies in industry|
through training of 400
technicians, 50 senior
management level
decision makers, 50
government
representatives, and 50
trainers of trainers, in
cooperation with
technical partners (e.qg.
academic, industry
associations etc) throug
25 workshops

3.2 Capacity and
knowledge of 50

decision makers in

GEF TF

405,914

2,529,570




government and private
sector are improved
through 5 tailored
workshops

3.3 Awareness in
relevant sectors about
biomass technologies
increased through the
development of tailored
knowledge products to
facilitate technology
transfer in the agro-
industry

4. Monitoring and TA 4. Project’s 4.1 A monitoring and GEF TF 100,000 500,000
evaluation. progress towards | evaluation plan will be
objectives prepared and carried oy
continuously
monitored and
evaluated
Subtotal 4,205,914| 26,329,570
Project Management Cost (PMC GEF TF 210,296| 1,051,480
Total Project Cost 4,416,210| 27,381,050
For multi-trust fund projects, provide the total@amt of PMC in Table B, and indicate the split M® among the
different trust funds here: ()
C. INDICATIVE SOURCES OF CO-FINANCING FOR THE PROJECT BY NAME AND BY TYPE , IF AVAILABLE
Sources of Cofinancing | Name of Cofinancier Type of Amount ($)
Cofinancing
National Government | Ministry of Food Agriculture and Livestock (MoFAL) Grants 5,255,046
ITAGEM
National Government Ministry of Food Agriculture and Livestock (MoFAL) |n-kind 14,106,28(
ITAGEM
National Government | \inistry of Energy and Natural Resources (MoENR)Grants 19,185
National Government | \inistry of Energy and Natural Resources (MoENR)/N-kind 38,370
Private sector Target enterprises Equity 750/000
Private sector Target enterprises In-kind 732/170
. Target development financing institutes and local 6,300,000Q
Finance sector Loans
banks
GEF Agency UNIDO Grants 90,000
GEF Agency UNIDO In-kind 90,000
Total Cofinancing 21,381,050

4 For GEF Project Financing up to $2 million, PM@uld be up to10% of the subtotal; above $2 milliBMC could be up to 5% of the subtotal.
PMC should be charged proportionately to focal sitessed on focal area project financing amounainld D below.



D. INDICATIVE TRUST FUND RESOURCESREQUESTED BY AGENCY(IES), COUNTRY (IES) AND THE
PROGRAMMING OF FUNDS?

(in $)
GEF | Trust Country/ Focal Area Programming P(rsoEgct Agency Total
Agency | Fund Regional/ Global of Funds T TOJ&X Fee B
Financing by |(c)=atb
(b)
(a)
Total GEF Resources

a)

E. PROJECT PREPARATION GRANT (PPG)°

Refer to theFee Policy for GEF Partner Agencies

Is Project Preparation Grant requested?XeNSo[ ] If no, skip item E.

PPG AMOUNT REQUESTED BY AGENCY (IES), TRUST FUND, COUNTRY(IES) AND THE PROGRAMMING OF FUNDS

production systems (agriculture,
rangelands, and forest landscapes)

management

Project Preparation Grant amount requested: ¢ 150,000 PPG AgeRee: 14,250
(in $)
Country/ Programmin Agenc
GEF Trust . 4 Focal Area g g y Total
Agency | Fund Regional/Global of Funds
PPG(a) |Feé c=a+b
(b)
UNIDO | GEFTF Climate Change| n/a 150,00014,250| 164,250
Total PPG Amount 150,000| 14,250| 164,250
F. PROJECT’'STARGET CONTRIBUTIONS TO GLOBAL ENVIRONMENTAL BENEFITS®
Provide the expected project targets as appropriate
Corporate Results Replenishment Targets Project Tayets
1. Maintain globally significant Improved management of landscapes ahictares
biodiversity and the ecosystem goodsseascapes covering 300 million hectares
and services that it provides to society
. Sustainable land management in 120 million hectares under sustainable ladkctares

. Promotion of collective management
of transboundary water systems and
implementation of the full range of
policy, legal, and institutional reformg
and investments contributing to
sustainable use and maintenance of
ecosystem services

Water-food-ecosystems security
conjunctive management of surface &
groundwater in at least 10 freshwa
5 basins;

andumber of freshwater

wrizhsins
ter

20% of globally over-exploited fisheries (1

pyPercent of fish
svolume

volume) moved to more sustainable level

eries, by

> PPG requested amount is determined by the sthe GEF Project Financing (PF) as follows: Ugss®k for PF up to$2m (for MSP); up
to $100k for PF up to $3m; $150k for PF up to $6200k for PF up to $10m; and $300k for PF aboven$10n an exceptional basis, PPG
amount may differ upon detailed discussion andfjoation with the GEFSEC.

5 Provide those indicator values in this tableni® éxtent applicable to your proposed project.gfass in programming against these targets
for the projects per th€orporate Results Framewonk the GEF-6 Programming Directionill be aggregated and reported during mid-
term and at the conclusion of the replenishmeribdeiThere is no need to complete this table fonate adaptation projects financed
solely through LDCF and/or SCCF.




4. Support to transformational shift§50 million tons of C@Q mitigated (include 440,000 — 770,000 tGO

towards a low-emission and resilignboth direct and indirect) (110,000 tCQdirect
development path and 330,000 — 660,000
indirect)

5. Increase in phase-out, disposal and | Disposal of 80,000 tons of POPs (PCBnetric tons
reduction of releases of POPs, ODS| obsolete pesticides)
mercury and other chemicals of global
concern

Reduction of 1000 tons of Mercury metric tons
Phase-out of 303.44 tons of ODP (HCFC ODP tons

6. Enhance capacity of countries to Development and sectoral plannindlumber of Countries|
implement MEAs (multilateral frameworks integrate measurable targets
environmental agreements) and drawn from the MEAs in at least 10
mainstream into national and sub- | countries
national policy, planning financial an
legal frameworks

[®X

Functional  environmental informatignNumber of Countries;
systems are established to support decision-
making in at least 10 countries

PART II: PROJECT JUSTIFICATION

1. Project DescriptionBriefly describe: 1) the global environmental amdddaptation problems, root causes and
barriers that need to be addressed; 2) the basgler&rio or any associated baseline projectbe3)roposed
alternative scenario, GEF focal area strategids, avbrief description of expected outcomes andpmmants of the
project, 4)incrementdhdditional cost reasonirand expected contributions from the baseline@BETF, LDCF,
SCCF, ando-financing 5) global environmental benefi{f6&EFTF) and/oadaptation benefitd DCF/SCCF); and
6) innovation, sustainability and potential for lgzgup.

1.1) The global environmental problems, root causeand barriers that need to be addressed,;
1.1.1) Key drivers of environmental degradation

Developing countries and emerging economies areasing their energy consumption for their econoemd
industrial development. A carbon-intensive indadization, as observed especially in economies wgitharge
dependency on imported fossil fuels, presents cptar challenge in taking measures against cknchiange.

The impacts of climate change have been becomirrg pronounced in recent years; for instance, sedenaghts
are increasing in intensity and duration both gligband in Turkey (for instance during the summér2014).
Turkey’s energy consumption has rapidly increaseztd industrialization and economic developmeriianization
and population increase.

In Turkey, total net greenhouse gas (GHG) emissindisiding LULUCF has increased by 163,3% between 1990
and 2012. This increase represents the highesgehamong all 51 UNFCCC Annex | countries. GHG einiss
per GDP unit and per capita increased by 0,3% arftP4a, respectively.

The main drivers for the increase in GHG emissiwage the increase in electricity production, theréase in road
transportation and the population increase. Froesehdrivers the key driver of GHG emissions lieshwhe
production and consumption of energy. Indeed 7002%tal GHG emissions can be attributed to thegnsecto,
amounting to 308.604,26 kt G€y in 2012. Between 1990 and 2012, GHG emissioms fthe energy sector
increased by 132,2%. With a share of 89,4%, the fwimary energy consumption has been largely dated by
fossil fuels.

" Land-Use, Land-Use Change and Forestry



In 2012, of the total GHG emissions, €®@as responsible for 81,3% and had increased by5¥%23ince 1990;
methane (Cl) was responsible for 14% and had increased by &i#b;nitrous oxide (pD) was responsible for
3,4% and had increased by 21%.

TABLE 1. GREENHOUSE GAS EMISSIONS BY SECTOR IN TURKEY (1990-20123
Share” by
sector (%)

GHG emissions (kt CO>eq)  Change (%)

Sector 1990 2012 1990-2012 20i2
1. Energy 132 882.67 308 604.26 132.2 70.2
Al. Energy industries 3414296 11958840 2503 ¢ JF
A2. Manufacturing 37735.00  56295.90 49.2 12.8
industries and
construction
A3. Transport 26 286.59 61 562.84 134.2 14.0
A4 —AS. Other 3253356 6882961 111.6 15.6
B. Fugitive emissions 2 184.56 2327.50 6.5 0.5
2. Industrial processes 1544226 62 773.50 306.5 143
3. Solvent and other NA, NE NA, NE - -
product use
4. Agriculture 30387.74  32280.78 6.2 13
5. LULUCF -44.070.09 —59815.01 35.7 NA
6. Waste 9721.57 36215.19 272.5
GHG total with 144 364.14 380 058.71 163.3 NA
LULUCF
GHG total without 188 434.23 439 873.72 1334 100.0
LULUCF

The trend in emissions showed notable increaseenigrgy industries (250,3%), transport (134,2%) #mel
manufacturing industry (49,2%). The sub-sector fgpeindustries” includes fuel combustion emissidnsm
electricity generation facilities, petroleum refires, and hard coal production facilities. Emissidrom this sub-
sector originated primarily (94%) from electricand heat production.

In order to ensure its security of energy supplthwespect to environmental sustainability, it igical for the
country to activate its domestic energy potentiagst notably its large unutilised bio-energy patdnin the
agriculture sector. An increase of energy producfiom biomass sources will show how the trendnaféasing
GHG emissions can be reversed, and contribute iecbsbon economic development of Turkey. This pibje
through innovative demonstration projects and atiogrpolicy and training activities will initiatdné activation of
this potential, showing how low-carbon developmeart serve both environmental goals and triggemigolgy and
business innovation, increase competitivenesseoloial economy and create new jobs.

8 Source: derived from “Report of the Technical Rewa the Fifth National Communication of Turkey” BICCC, 2015.
GHG emissions data: Turkey’'s 2014 GHG inventorynsigbion, version 1.1. Note: The changes in emisséml the share by sector
are calculated using the exact (not rounded) vaunesmay therefore differ from values calculatethwiie rounded numbers
provided in the table. Abbreviations: GHG = gream®gas, LULUCF = land use, land-use change aedtfgr NA= not
applicable, NE: not estimated. a: The shares dbsgare calculated relative to GHG emissions withdJLUCF; for the LULUCF
sector, the negative values indicate the shareHfs @missions that was offset by GHG removals thinouldLUCF.
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Despite a decrease in the relative share of theuwdimire sector in the national economy, it stéhtributes more to
the economy than any other industry through its maaterial production and accompanying agro-proogssidustry
—as can be seen from Tables 1 and 2.

TABLE 2. KEY INDICATORS (2002-2011)

Key Indicators 2002 2011
Share of Share of
TURKEY | AGRICULTURE | Agriculture| TURKEY | AGRICULTURE | Agriculture
(%) (%)
Population (Million) 69.3 23.7 34.2 74.7 17.3 23.2
Employment (Million) 21.3 7.4 34.9 24.1 6.1 25.5
National Income 230.5 23.7 10.3 772.3 62.7 8.1
(Billion $)
Income Per Capita ($ 3,492 1,064 28.6 10,444 3,653 35.0
Export (Billion $) 36.0 4.0 11.2 134.9 15.3 11.3
Import (Billion $) 51.5 3.9 7.7 240.8 17.6 7.3

Source: T.R. Ministry of Food, Agriculture and Lsteck, 2013
TABLE 3. AGRICULTURAL LAND

(Thousand Hectares)

Area of cereals and other

N crop products Area of fruits, Land under

Total utilized Area of Area of beverage permanent

agricultural vegetable ornamental and spice meadows and

land Sown area Fallow land gardens plants crops pastures

2001 40 967 17 917 4914 909 2610 14617
2002 41 196 17 935 5040 930 2674 14617
2003 40 644 17 408 4991 911 2717 14617
2004 41210 17 962 4956 895 2780 14617
2005 41223 18 005 4876 894 2831 14617
2006 40 493 17 440 4691 850 2895 14617
2007 39505 16 945 4219 815 2909 14617
2008 39122 16 460 4259 836 2950 14617
2009 38911 16 217 4323 811 2943 14617
2010 39012 16 333 4249 802 3011 14617
2011 38231 15692 4017 810 4 3091 14617
2012 38399 15 463 4286 827 5 3201 14617
2013%) 38 428 15618 4148 808 5 3232 14617

Source: For land under permanent meadow s and pastures 2001 General Agricultural Censuses, for other Ministry of Food, Agriculture and Livestock
Note. Figures may not be equal to total due to rounding off.
Data are grouped according to Statistical Classification of Products By Activity in European Economic Community (CPA 2002).

(*) Data are provisional

It is estimated that Turkey’s biomass potentialdolagn annual waste quantity of field crops tot&8 BJ, with corn
having the largest share (33.4%), followed by wi{2@t6%) and cotton (18.1%). Total waste quantitfiedd crops
Is 13,011,132 tons. Total annual production antineston of waste quantity of field crops in Turkase given in the
Table 3.

The total potential of annual wastes of horticidtwrops in Turkey is 75 PJ. Among these cropselnar has the
largest share (55.8%), followed by olive (25.9%gtal annual waste quantity of horticultural crops3i908,570
tons. Certain fruit pruning wastes (peach, appday pkiwi etc.) and green leafy cover of hazelmetrzot included.
Total annual production and waste quantity of leaitural crops in Turkey are given in the Table 4.

Total amount of (field + horticultural) biomass déms be estimated to be over 15.000.000 ton ikéyurEven if a
certain part of this amount is already being usegaellets or briquettes, it is possible to subtgi@ considerable
portion of fossil fuel use and achieve an accordedyiction in greenhouse gas emissions. It is\ei¢hat the main
gap lies in the use of animal waste and organidesasom industry, to generate green heat and poeart from
7



the green energy potential they contain, theseesasften also cause negative environmental impagitsh can be
managed by being transformed into a source of isadtie energy, income and scoio-economic benefits.

In order to ensure a sustainable linkage between iticrease in energy consumption and environmental
sustainability, there is a need to shift from intpdrfossil fuels to an increased and efficient afséomestic energy
resources and direct the national economy towagiteen industry and low-carbon development path.

TABLE 4. TOTAL ANNUAL PRODUCTION AND WASTE QUANTITY OF FIELD CROPS IN

TURKEY
Total Wastes (ton) Unit
. . Total
Production Usable Wastes - calorific .
Products Wastes Area (ha) Usability (%) calorific
(ton) (ton) value lue (G))
Theoretical |Actual (MJ/kg) vaiue

Wheat Hay 22.439.042( 9.424.785| 29.170.755| 23.429.907 3.514.486 15 17,9 62.909.300
Barley Hay 8.327.457| 3.732.992| 9.992.948| 8.963.012 1.344.452 15 17,5 23.527.908
Rye Hay 253.243 145.907 405.188 358.040 53.706 15 17,5 939.855
Oat Hay 322.830 150.459 419.678 321.236 48.115 15 17,4 838.425
Comn Straw 2.209.601 565.109 5.911.902| 4.970.259 2.982.155 60 18,5 55.169.873

Stem 596.592 1.907.307 1.144.384 60 18,4 21.056.667
Rice Hay 331563 59.879 582.555 209.532 125.719 60 16,7 2.099.510

Shell 88.527 77.747 62.198 80 12,98 807.327
Tobacco |[Straw 181.382 222.691 362.763 410.778 246.467 60 16,1 3.968.113
Cotton Strav.v 2.292.988 680.117 6.317.181| 2.520.281 1.512.169 60 18,2 27.521.470

Carding waste| 481.527 732.220 585.776 80 15,65 9.167.391
SunfloweiStraw 836.269| 545.963| 2.341.554| 2.259.121 1.355.472 60 14,2 19.247.709
Peanut Hay 55.241 25.167 127.054 28.638 22.910 80 20,74 475.155

Shell 27.621
Soybean |[Hay 28.795 15.064 60.468 21.872 13.123 60 19,4 254.595

Table 4. Total Annual Production and Waste Quantityof Horticultural Crops in Turkey

Total Wastes (ton) ) e

Unit calorif Total

Production | Number of Usable . nit calortic © ?,

Products | Wastes Usability (%) value calorific
(ton) Trees Wastes (ton) (MI/kg) lue (G)

Theoretical |Actual g vaiue
Apricot  pRernel 467.903| 11.288.357 154.573
Pruning 1.328.846 86.964 69.571 80 19,30 134.719
Cherry [Remel 114.466|  4.446.680 39.916 21,75

Pruning 137.359 21.400 17.120 80 19,00 325.279
Olive Baga.sse 1.496.630]  90.208.994 673.484| 829.816 746.834 90 20,69 15.451.997
Pruning 441.254 220.627 50 18,10 3.993.345
pistachio SheII. 12.926|  29.600.005 14.007 4.202 30 19,26 80.932
Pruning 209.611 167.688 80 19,00 3.186.080
Walnuts SheII. 115.698 3.737.868 173.546 75.792 60.633 80 20,18 1.223.584
Pruning 50.480 25.240 50 19,00 479.563
Almond SheII. 46,701 3.631.622 44.366 25.784 23.205 90 19,38 449.716
Pruning 13.076 28.500 22.800 80 18,40 419.521
Hazelnut SheII. 652.803| 286.697.887 698.499| 566.437 453.150 80 19,30 8.745.790
Pruning 2.177.986 1.742.389 80 19,00 33.105.388
Lemon |Pruning 475.159 5.529.038 236.852 88.465 70.772 80 17,60 1.245.582
Orange |Pruning 1.180.851 11.884.275 3.424.439] 237.686 190.148 80 17,60 3.346.612
Mandarin |Pruning 592.884 8.619.163 918.970[ 103.430 82.744 80 17,60 1.456.294
Grapefruit [Pruning 126.285 894.293 14.309 11.447 80 17,60 201.466

1.1.2) Innovativeness

The objective to be achieved as a result of thigept will be to initiate and strengthen the greedustry
development through the use of bio-energy. The @wim sector of focus will be the agro-industry, deits
importance for the national economy. The projedt b& used as an opportunity to drive economic bgreent in
currently less developed regions of the countitye proposed project will focus on using organicsteastreams
which are currently not or inefficiently valorizefiyr industrial renewable energy applications toviite part or all
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of the enterprises’ energy demand (especially m®deat), with the overall aim for promoting apaiicn of
innovative and adaptive technology in the targetado reduce their dependency on fossil fuels.

One technology of focus will be bio-methanatiorsgateferred to as biogas or anaerobic digestiarg,td the large
untapped potential in industry, because it is tgibhjcmore economic than other technologies and umecdt is a
technology area in which significant and promisingovation has been observed, both at the upstraaan
downstream level. Indeed, there are a number efrintional advancements in the overall bio-metliangirocess
that either improve the performance of the techmpl@through pre-treatment technologies or biogaxipction
technologies, i.e. upstream technologies) or imprthe economics through the upgrading/value additib the
outputs or products (downstream technologies).rmat®nal development and research is targetedsaieasing
biogas yields and the efficiency of the digestém®ugh pre-treatment, the introduction of multiggts, mixing
optimisation, process control and co-digestioraddition there is much work focused on the dowastrepgrading
of the biogas as well as looking at ‘new’ feedstdgges. For example pre-treatment technologiesbaiag
investigated which will allow access to the lignikese to increase the rate of biogas productiod @ improve
the mixing qualities of the substrates.

In most countries the biogas produced is mainlyduee generation of heat and electricity with extaps for
Sweden and Switzerland where approximately hatfieforoduced biogas is used as vehicle fuel. Galsdsfed into
national gas networks in nine EU countries.

The innovation of the proposed project compareithéoclassical or existing applications of bio-eyeggtargeted at
the technology and sectoral levels. Turkey as adi@ithcome country indeed has already experiencedriin
degree of penetration of bio-energy technologies,tlge use of modern bio-energy technologies hasriotled
down to the agro-food sector, which is dominatedimall and medium sized enterprises (SMES). Theagement
of organic waste streams in the agro-food sectofurkey is currently not developed to its full pati@l. For
instance; crop residues are currently being bumrthe field, chicken manure dumps and pomace alpfam fruit
processing industry reportedly cause smell probderd carry contamination risks. To be more concoegtethe
technology side, the innovation is expected botth@nuse of new feedstock types (such as hazefmlis sand tea
wastes) - which have never been used before debgiteuge potential in the country - as in the outgse; even
though there is a high demand for (process) hedtemanufacturing sector, co-generation (powerraead) and tri-
generation (power and heat and cooling) technodogés/e not yet been pioneered in Turkey.

The above demonstrates there is an opportunityafarore effective and efficient use of the wasteastrs for
conversion to energy. This is new as these settave not been exposed to the use of the bio-techiea at
enterprise level, and will diversify the busines$idties, increase the competitiveness and decasbahe energy
use of the local economic sectors. As for the appbn of an innovative business model (such assP#ird-party
financing etcetera), the agency kindly requestdithe of the PPG to conclude the exercise on thst mppropriate
business model to maximize private sector partipaand come up with a consolidated approachhdutie PPG
phase. The ambition is also to identify a financmgdel that can be kick-started through this properd then
continue for replication beyond the project ende Plnoject’s scope is thus highly relevant to natl@mergy targets
of using local, sustainable and clean sources ppat the low-carbon development in Turkey. Thejgmbis
innovative and pioneering in the sense that it dallso by addressing sectors (SMEs in agro-food)carputs (RE
based heating and cooling) which are currently dgrgoverlooked in policy and financing prioritiesl13)
Sustainability

The benefits of modern bio-energy conversion teldgies are multiple: emission reductions, diversifyfuel
supply and energy security, reduction in fuel caestd reliance on fossil fuels, a reliable energypdy economic
growth, job creation, as well as the global potntdr technology transfer and innovatiofhe demonstration
projects will be installed at the pilot enterprisébese enterprises are to be identified duringRR& phase, but
based on UNIDO’s experience the selection critevith include cofinancing commitments and an opesnes
technology and business innovation. The technobgaplication therefore is not only a transfer ofrthaare”, but
comes with tailored technical training on operataord maintenance of the system for the techniehtef the
enterprises. In addition, the standard warrantyquadantee clauses will be applicable for the teldgy suppliers.

Long term ownership and sustainability will be eneslithrough working closely with the governmenttpears
(MoFAL/TAGEM and MoENR) and through the developmehpolicy instruments such as the strategic roag.m
This roadmap will set out steps for these techriebgemain a focus beyond the timeframe of theegptagnd will
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also ensure the steps are outlined for future R&PBrtsure that Turkish manufacturers and acadermsiitutions are
at the forefront of technology development in tnisa.

Finally, sustainability and replication will be adah for through the planned interaction with theelepment and
commercial financial institutions. Discussions @twing finance, preparation of due-diligence gliings and the
banks’ experience of extending loans for technolmgovation in the target sector, will help to reduwerceived
risk and encourage future lending. The institutiar@pacity is expected to be housed in existingtiestunder the
Ministry of Food, Agriculture and Livestock MoFALTAGEM) or the Ministry of Science, Industry and
Technology (MoSIT). For instance TWBAK is an autonomous institute under MoSIT whictoydes technical
support for energy research and innovative enepgyiations. The exercise on which knowledge pastmall be
best suited for which role under the project inesrth have the strongest possible capacity andbi#dpastrategy
will be concluded during the PPG phase.

1.1.4) Potential for scaling up for market transfation.

Demonstrating the technical feasibility and comnsreiability of industrial bio-energy projects wiprovide
national examples that can be replicated acrossahatry. The pilots will be selected on a numbgkrcriteria
including their GHG emission reductions and thelicability. The target agro-industrial sector laawide variety
of sub-sectors across the country where the teogpaould be installed. The modern bio-energy tsjevill show
what is possible and the examples will be dissetathwidely in the country, and the implementatiod aperation
of these projects will build up the technical capawithin the stakeholder groups to help in thplieation of these
projects. Given the commercial interest in thesgeagts, the different proponents will have an iestin keeping the
projects running and hence sustain the global enmental benefits beyond the life of the projddte premise is
that government and private sector will be prepathtbugh this project, to step up their involvemén the
demonstrated type of innovations across sectorsrendountry, The strategy to reach this stageheiltleveloped in
full during the PPG phase, and will also include #ssessment of the most suitable financing schenfesilitate
and maximise the inflow of co-funding during ang/¢med the project.

The key barriers, and an initial set of proposdtas to address these, are described below.

TABLE 5. KEY BARRIERS
Barriers Proposed actions

Administrative and Legislative Barriers

Project approval/permit/license processes:
e Limited information in public institutions

* Investors’ lack of experience ) ) ) .
Preparation of an investment handbook/guide fotigmr

granting/receiving approval in relation to project
Uncertainty in the application of legislation that approval/permit/license processes
incentivise renewable energy production

* End-users’ lack of information

* Actincludes facilities which will come into | Apalyse and define, with the relevant institutioasailored set of

operation until 2015 incentives and recommendations to refine the egstamework for
« Insufficient incentivizing effect of current | facilities using agricultural biomass for the geat&mn of renewable
measures electricity and heat
+  The lack of incentives for technology Doing study on the evaluation of foreign technolagylications in

products other than electricity generation | Turkey.
(for example: heat energy)

* In case of use of domestic materials
purchases guarantee

Barriers of Capacity and Awareness

Strengthen the capacity and increase awarenessgaatioparties for

financial support in close cooperation with sectpresentatives and

target companies

Demonstrate the use of biomass through modern odwiy
10

e Lack of modern biomass/biomass energy
practices

« Limited knowledge of biomass practices in




Barriers Proposed actions

agro-industry applications in representative enterprises

« Limited notion in enterprises about multiple
benefits of modern bio-energy applications

Provide support to target enterprises to accessiegifinancing (for

. i , instance, through development of business plarasilfdity studies
Lack of appropriate finance instruments etc.)

Establish a link with existing financing schemes

Barriers of Market Development

* The formation of storage risks that is due tp

unstable harvest periods of biomass
resources Comprehensive evaluation of biomass resources stathlsshment of

. Lack of a modern biomass supply chain a model which is both technically and economiceffgctive

« Dispersed land distribution

Technical Barriers

creating uncertainty for market players international experience and best practice

Lack of technical and environmental standa‘rc&andards and quality infrastructure to be broughtline with

1.2) The baseline scenario and any associated baselprojects

Currently Turkey’'s energy consumption is increasengry year, and the country imports approxima&€$o of its
energy demands. To decrease its dependency on tedppetroleum and natural gas, the country encesrag
electricity generation from renewable sources, Wimcludes biomass (incl. landfill gas), hydropoywemd-power,
geothermal and solar. By end of the 2013, Turkegtdat power installed capacity value was 64.008 MWie
installed capacity of biomass-waste value is onig0% of the total installed power.

Agricultural waste forms the highest share (of 78f)available biomass resources, with crop typks Wheat,
barley, tobacco, cotton, and rice. According toegoment studies, the theoretical potential for latée agricultural
waste (based on cultivated areas and remaininduesipost-harvest) is at least 15 million tonsyegar, which is
often burnt in open fields or are abandoned to yleDatailed techno-economic potentials of bio-epgugr region
and agro-industrial subsector are currently lackirtge theoretical potentials are known per regamghown below
for the example of Dogu Anadolu), and the projeatd PPG) will refine these data, using the oppdstwof this
project to drive economic development in less itdissed regions.
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@ Bio-waste Potential by Region (Dogu Anadolu)
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Total amount3.416.531

Figure 1. Regional distribution of theoretical biaste potential in Turkey (example of Dogu Anadolu)

Despite the significant potential Turkey has foorbass,currently onlyforty-two facilities are using biomass
resources. Fifteen of these facilities producetatgty from collecting gas of the landfill from kigehold waste.
Other biogas facilities mainly produce biogas friousehold and animal wastes. There are also a emfpl
wastewater treatment plant that produce electrerggnfrom sludge The majority of these plants are using
household and municipal waste, and hardly any dsiration project using the bio-energy from the agro
industry is being valorized. When considering tignificant biomass potential in the agriculture teec
this remains very low.

While the Government has been making initial effdd improve the use of biomass and stimulate f@igactor
participation, the development of more detailedutations is required, capacities are missing aergvievels
(policy, finance, technical), and there is a nemddemonstration projects to showcase the suitaluifimodern bio-
energy technologies. This UNIDO-GEF project therefaims to support the Government in fine-tuning th
regulatory framework which can provide the conficeerior investors and project developers, and detraiesthe
use of bio-energy to support the existing enerdicpatrategy. Based on the observation that palitwillingness,
initial private sector interest and demand for leity are all present, the project aims to playriggering and
facilitating role to reduce the risks for privatcsor. The target technologies and sub-sectorsbheilelected during
the PPG phase based on regional, geographicabarmeconomic distribution of the key sub-sectors.

1.2.1 Associated basdline projects: national energy strategy and biomass/bio-energy policy in Turkey

The project will build on the existing legal andyuéatory framework in Turkey which has been presenseveral
policies and measures for the fight against clinch@nge particularly in development plans and ait@nal plans,
programs and strategy documents, especially inggnexgriculture, forestry, transportation, indusayd waste
sectors. Turkey’s main goal in the fight againginate change is the mitigation of GHG emissionscakding to
2012 figures of GHG emissions, the energy sectttgéirst among sectors emitting greenhouse gas&®0o).

Turkey’s strategy and policy is focused on providienergy security of supply through diversificationenergy
resources. An enhanced use of domestic and renewablgy resources is key to achieve this goal.

The project will strengthen the existing incentivebich the Government of Turkey has been prepasand
implementing in order to accelerate the use of bigsresources with modern technology application.
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Specific laws and regulations are in place to gnaentives to private sector to enter into the @reof renewable
energy in general, and bio-energy in particulaergy generation from renewable energy sourcegjidated by the
following laws and regulations:

- Law on Utilization of Renewable Energy Resourcastlie Purpose of Generating Electrical Energy (Law
No. 5346) (also referred to as the ‘Renewables ) aveis enacted in 2005. Renewable energy resources
within the scope of this law are defined as wirtdas geothermal, biomass, biogas, wave, currestidal
energy resources, and river-type hydraulic germratiants with a reservoir area of less than 15. km
2007, an incentive for electricity production thgburenewable sources was announced. The law
guaranteed a tariff range of 5 - 5.5 Euro centkjgé¢h for 10 years. On 2011 the law has been revéased
the guaranteed tariff has been amended to 13.3 &B®eVh for electricity production based on biogas.
See below table.

US$
Renewable Energy Sourcecents/kWh
Hydropower 7,3
Wind power 7,3
Geothermal 10,5
Biomass (incl. landfill gas)| 13,3
Solar 13.3 13,3

Source: Ministry of EnergydaNatural Resources
The law applies for 10 years to power generatonspbeted until the end of 2015.
Renewable producers will also benefit from an 8386alint on transmission cost for a period of 10yea

- “Regulation for Production of Electricity without lkicense” of December 2010 (Official Gazette no.
27774), eliminates the requirement for a licensenffEMRA (Energy Market Regulatory Authority) foreth
production of electricity through renewable sourae$acilities with less than 500 kW of installegpacity
and at micro-cogeneration facilities with installspacity of less than 50 kW. These producersheilable
to sell their excess production to the grid. Theeowill be set as the feed-in tariff if the elecity is
produced through renewable sources, while the pridk be the average wholesale price for micro-
cogeneration facilities. Additional incentives fasing local (Turkish) equipment may add 0.4 ceat2.4
cents per kWh to the price for five years.

1.2.2 Associated basdine projects: GEF funded projects and existing financing schemes

Loan schemes to the total value of €300 milliorhwiite European Investment Bank (EIB) provide supfasrsmall
and medium-sized investments in environment andggneith the Industrial Development Bank of Turk@ycKB)
and the Development Bank of Turkey (TKB).

The Technology Development Foundation of Turkey@VY) has also launched their own Green Fund whicheha
budget of US$4 million in order to provide matchfngding for projects that promote green industiteSurkey.

The Clean Technology Fund (CTF) Investment Plasupgported by the International Finance Corporatib@), the
European Bank for Reconstruction and DevelopmeB®R(E) and the World Bank to support the low-carbon
objectives of Turkey’s ® Development Plan (2007-2013) and includes a coemiban “other sources of energy”.
Finally, there is the Turkey Sustainable Energyakoe Facility (TURSEFF) from the EBRD, as well asious
funding schemes available for climate change ptejaader the cooperation programme between Turkelytlae
USA will also be explored for potential investmenpport.

During the preparation and implementation phasthefproposed project, efforts will be made to adatkages
with the most appropriate financing schemes cuyemailable in the country.

explore the possibility of using other funding nesses, such as the
1.2.3 Associated baseline projects: private sector enterprises and enterpreneurs

The project will build on the existing entreprerialirspirit to bring business and technology innamatto
representative enterprises in target agro-induistulasectors. As the application of modern bio-gpeéechnologies
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in these sectors has not taken off, the projedtguide the preparation of bankable technology iappbns, and
guide target enterprises through the different phad design, feasibility, business plan and aciwefisance.

The assessment of the baseline projects will bepteted during PPG phase in order to identify rabeeaand
potential synergies to this project.

1.3) The proposed alternative scenario, with a brieflescription of expected outcomes and componentstbe
project,

As this project seeks to facilitate private segarticipation and the development of a market fordmergy and
create new economic opportunities for the agro-strgu modern bio-energy technologies will be applie small to

medium-scale enterprises and agro-food acrossotlngtry. This alternative scenario will use the ilon of higly

replicable innovation projects as a trigger for@ased interest and awareness from the sector aricenenablers,
and in parallel will put in place interlinked intentions focused at the policy and regulatory legeld capacity
building for market players and other key stakebrdd By addressing systemic barriers related tecyand

regulation, the project will create an environmesnducive for private sector led investment ag#siin this sector.
The project will also create a critical mass of a@ty for both market enablers and players so asufiport the
nascent industry with relevant skills. To kick stamvestments in this sector, the project will iplent carefully
selected projects that would serve as best pragtajects.

The major focus sector for this project will be #gro-industry; the agricultural sub-sectors oéditock, field crops
and horticulture (e.g. hazelnut; olive), as welfragts are indicatively shortlisted for furtheraysis during the PPG
phase. Investment opportunities will be guided tosdinancial closure, in order to turn the exigtimaste streams
into an innovative revenue streams, and initiatgliegble business models in target sub-sectorsnfdusive and

sustainable industrial development (ISID).

To support greater replication of these pilot petge the project will consider a financial mechamiaimed at
allowing agro-processing industries to accessrihiali capital to finance their installations, afod having operation
and maintenance services available throughout swnp lifetime. The financial mechanism will targetterprises

in sub-sectorg¢hat produce waste from agriculture and livestaoig also have the potential to consume
electricity and heat generated from that wastééir operations.

Based on the large available and unused biomasarkey this project is expected to lead to globalinmental

benefits through reduction of GHGs emissions thhosgbstitution of fossil fuels but it will also genate socio-
economic benefits at the local levels that inclumeeased productivity, innovation and competiteesin the agro-
industry, creation of local jobs for men and woraad associated delivery of services.

More specifically, the project is structured arotincte key components, as outlined below.

COMPONENT 1: Demonstration of modern bio-energy technologies and energy efficiency measuresin the agro-
industrial sector

No modern technology application has been condutdedthe use of agricultural biomass in Turkey. Som
preliminary studies focus on the use of biomass Heat energy. This component will therefore briagest
technology and best practice to the country inféine of highly replicable technology applicatioff$ie project will
prioritise the generation of process heat fromdergy for industrial applications, over green powe

Preparatory studies and stakeholder consultationslentify most promising and interested sub-secieill be
carried out as part of this component. In termsa@f material-product, process conditions, techrspecifications
and analyses of the selected technologies willrepgred and adapted to local conditions and lexfetapacity.

Technology practices and financially working modeismplementation projects will be realized. Irope of this
component, investment/financing plans will be rexed and developed on the basis of experiencesipltase of
technology demonstration and this will pay the vi@yan effective deployment and scale up.

Each sector has its characteristics, which infleethe appropriateness of a particular businesseathical model.
For this reason, closely analyzing the businesseeithical models based on a good understanditigeakspective
target sectors will ensure maximum success raté waspect to the business and technical model tedlec
Standardised technology packages with specificatiomnuals and guidelines for the selected techiedoand
target industrial sectors will be developed. Thenuas would be industry specific (for the selectsttors)
consisting of the detailed guidelines for selectidrbioenergy from agricultural biomass, finanaglidelines for
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capital costs, operating costs, cost of deliveneergy, benefits, financing mechanisms and incestiagailable,
financial analysises and business models.

Selection of pilot plants and technology, and ratéwtechnical committees will be determined in Ritfase based
on refined regional distribution of sub-sectorscis@conomic parameters and in close consultatigth the
respective government bodies.

Technologies for consideration will include biomeathation or anaerobic digestion of liquid or senliesavaste
streams. Besides this, there are thermo-chemiclahtdogies available including pyrolysis, incingvat gasification
and combustion of solid wastes. The choice of teldgy will depend on the nature, quantity and datovalue of
the agro-residues and the desired output (e.gepsobeat and/or power). Biomass based thermal dlechies for
process heat applications will be primarily targete underline the importance and potential of veatgde energy for
industrial applications. Also more advanced apphee will be considered, such as additional owggubm bio-
methanation (bio-CNG, sulfur, purified water, etd)ich can generate additional revenue streams. -fghastries
and food-processing in general have a high andslfied energy demand, including mechanical enéogyroduct
transformation, thermal energy for processes li&stgurization or cleaning, and cooling for storaecordingly,
potential improvements in energetic performance lmadentified in each of those processes and gragmands.
UNIDO’s experience in similar projects has showat thnergy audits and pre-feasibility studies igeaenterprises
on bio-energy or other renewable energy applicafiaypically lead to the identification of a numbef
straightforward energy efficiency improvements likeiler replacement, waste heat recovery and epartigl)
implementation of energy management standards 83@1), often with short payback periods. In linghvthe
rationale to first reduce energy consumption wigossible before replacing with renewable energ, type of
energy efficiency measures will also be considéoednplementation in the target enterprises inrégggpective sub-
sectors.

The scale-up of the exemplary technology applicatwill be facilitated and accelerated by the comadf a linkage
with existing financing schemes. The options fazteacheme will be analysed during the PPG phassh Bikage
or tailored mechanism will create additional invesiht opportunities and trigger faster replicationoas the agro-
industry.

COMPONENT 2: Refined policy and regulatory framework to enable transformation across sub-sectors

Although there are renewable energy applicationgngusorganic wastes in the international industry,
governmental/national banks and finance institition Turkey are selective in financing of this kioflprojects.
Projects of energy recovery from organic wastes f{ffistance rice husk and domestic organic wastses)nat
preferred and perceived as highly risky by the bamisector. This perception of risk may give risehigh loan
interests in this sector. Different mechanisms/pmots should be proposed to encourage the targetgetts. The
policy component of proposed programs requiresiapsteps to be taken by the government.

While there have been preliminary studies on tloenbiss technology applications, no tailored nati@eébn plan
has been prepared. A comprehensive large natidndly ©n agricultural biomass will address this gapd a
strategic roadmap for the techno-economic poteatiabricultural and agro-food waste will be pregghrincluding a
focus on medium-scale industries. This strategicnoap will form the basis of the National Biomasgién Plan
introduced by the respective government bodiesudiocy MoFAL/TAGEM) and MoENR. This roadmap will
include a proposal for a revision of the existimgislation (which currently focuses only on stinting the
generation of biogas from municipal waste streaonspbwer production) to expand the incentives talsamgro-
residues and other products than electricity (eaffggrocess heat for industrial applications).eTtoadmap will
also reflect the regional differences, and formaulajppropriate specificity of relevant measures wtogly.
Additional stimulating measures to reinforce théstixg legislative framework (such as tax breakandardised
power purchase agreements, tailored regulatioddoentralised biomass applications, etc) will besatered based
on best practice and appropriateness for the radtcamditions.

COMPONENT 3: Capacity base strengthened and awareness raising increased

Key stakeholders currently do not have sufficiembledge on the commercial use of biomass sulject,general
awareness and technical capacity is still lackifige competence of all parties on this subject télenhanced,
taking into account gender differentiated knowledges. In order to achieve this, main stakeho)dm# women
and men, including biomass producers, concernedstnids, banks, finance institutions, technologyetiepers,
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local people influenced by organic waste dispoadl gublic institutions will be provided with tailed initiatives to
strengthen the capacities. Considering the targetedass producers, it is seen that the lack dfrteal information
concerning technological biomass practices is dribeobarriers to the starting of technologicaldstments.

Capacities of implementing institutions will beestghtened and embedded in national institutiongtamdector as a
whole, so as to ensure the mainstreaming of indiligiaste to energy projects after the projectd.en

In order to ensure optimal operation of the systaftes project end, targeted training will be origad on Operation
and Maintenance of the technologies. This kindraining will be provided to the target enterprisgisere the
technologies are being applied, but also to traimepartnering knowledge organisations where ¢hacity can be
institutionalized (such as univeristies, researechanisations, industry associations etc). A specifaining

programme will be designed for industry O&M staffdatechnology and service providers to develop ratain

skilled workforce for innovative bio-energy techogies in industry. Training will be foreseen forO4@chnicians,
50 senior management level decision makers, 50 rgment representatives, and 50 trainers of trajniers
cooperation with technical partners (e.g. acadeimitustry associations etc) through 25 workshops.

Training will involve exercises for the participanto help them to assess viability and to help ttendentify

markets for their products. Workshops and sitetsigiill be held in each of the regions with tar§MEs. Apart
from technical level (engineers, energy managers atso a tailored training programmers for sem@anagement
(CEOs, Managing Directors) will be developed anddiwted to increase the awareness at the decia@mq
level.

Specifically for the governmental level 50 stafflwie trained through 5 tailored workshops.

Awareness in relevant sectors about biomass teoties| increased through the development of tail&rexiviedge
products to facilitate technology transfer in tlgecaindustry. This is expected to also include diegelopment of a
course on improvement of energetic performanceagin-andustry through renewable energy and enerfigiefcy.
The selection of appropriate academic partnersh&iltompleted during the PPG phase.

Efforts will be taken to ensure that both women areh have equal opportunity to participate in aaddbit from all
capacity building activities. For this purpose,idgrthe PPG phase, a gender-analysis will be caaduwanalyzing
the different knowledge gaps and training needsthef target groups, to define concrete targets ofafe
participation and to identify a strategy to giveualjopportunities to women, men and the youth. gbal is to
ensure that women are able to participate in, lteftrein and access all capacity building activiteesd build up
technical knowledge.

The capacity needs assessment per target groupendtbmpleted during PPG phase based on the rdfinethss
potential (per geographical region, per socio-eatnadndiators, etc) and will include the selectafmmost relevant
knowledge partners per target region.

For technical inputs institutions like TUBITAK (THgcientific and Technological Research Council wfkéy) and
Regional Development Agencies. CSOs like the rdsmeimdustry associations in the target secttrs Bioenergy
Association, Regional Agricultural Cooperativesd &GOs will be especially relevant to build awareand
willingness to innovate in target companies, ad a®in the design and execution of capacity bogdnitiatives.

COMPONENT 4: Project Monitoring and Evaluation (M& E)

The objective of this component is to facilitateetailed and extensive M&E structure to be putlate under the
project in compliance with UNIDO and GEF procedurBlis will allow not only the monitoring of the gject’s
progress but also the construction of an overaljgat impact assessment on a rolling periodic basigt-up from
the project’'s different components. The analysistted M&E and impact assessment results of the reffite
components will allow for periodic reviews of theoject's ‘Theory of Change’ and subsequent impletaibon
strategies and work plans. Beyond this tailor-miid&E and IA approach, the proposed GEF Project walib
come under UNIDO'’s standard M&E approach for GERded projects, this consisting of mid-term reviewd a
final evaluations as well as defined period projegblementation reporting based on the GEF/UNID@dkates
(MTR/PIR/final PIR).

As a starting point, an ESMP will be formulated idgrthe PPG and relevant environmental and sooiphact
mitigation measures will be incorporated into pebjeesign. Additionally, a study on the sustaingbibf biomass
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feedstock for production of electricity and heall Wwe conducted during the PPG and appropriate uneaswill be
incorporated into the ESMP.

1.4) Incremental/additional cost reasoning and exmted contributions from the baseline, the GEFTF, LECF,
SCCF, and_co-financing;

The proposed project is structured under Progrdramote timely development, demonstration andificing of
low-carbon technologies and mitigation options”) “l@romote innovation, technology transfer and suppe
policies and strategies”, which is focal area sggtof GEF, in scope of “Climate Change Mitigation”

By means of this project, global environment manag& indicators will be developed as a part ofami energy
and environment management systems of Turkey aaxtipes under the international conventions to tfiarkey
is a party will be improved. Successes in two nthématic areas of the GEF, climate change and\moglty, are
directly related to capacity development and exigansf appropriate technological applications.

As a result of this project, the market environmétindustrial applications of biomass will be iroped and
sustained, including through an increased attrantgs and reduced risk of biomass investmentsrardtablished
linkage with development and commercial finance maeisms.

In the absence of this GEF project, modern biogghapplications will remain marginal in number awbpe, and,
at best, remain limited to a small number of aggians in large-scale agricultural industries. TteF budget will
be used to kick-start the local market for smattd medium-scale agricultural industries, strengttiee local
expertise on design, operation and maintenanceoafdss facilities and improve the existing regolas/policies
allowing introduction of biomass technologies ire thgricultural industrial sector. This will be dotteough a
combination of technical assistance and investraapport. The exact nature of the financing instnoineill be

defined during PPG phase, and will aim for a maximwiggering effect for the type and size of masevant
modern bio-energy technology applications. UNID®#&st practice suggests that a limited triggerim@ricing
support (for instance as grant or through a remghfund), combined with tailored technical assistatypically

yields the best results.

1.5) Global environmental benefits (GEFTF) and/or daptation benefits (LDCF/SCCF)

This GEF project will initiate a significant redia of greenhouse gas emissions in a largely ue@g@pea, i.e.
heating and cooling in agro-food SMEs. An increassel of biomass will substitute the use of foagil$ for heat or
power generation and thus greenhouse gas emissisingy from combustion of these fossil fuels Wi prevented.
In this way, Turkey will contribute to national ¢eats as well as global targets to reduce GHG eomssi

Sustainable results will be obtained from this @cothrough a cost-effective approach. The techagsistance and
financial support from the GEF combined with themart of the government will function as an impatteeverage

for biomass investments in agro-industries. Thesides indirect results such as creating exterigivestment

opportunities not only in the implementation peradhis project but also after this period throyghnning and site
researches and pilot facility applications to bedieted in scope of this project, the necessargtautiure will also

be created for introducing the service providergaged in agriculture trade and agricultural indakpractices and
commercializing biomass technologies. By all thesans, the capacity needed by the country willdeldped, a
safe technical and financial ground will be set &indlly new enterprises will be triggered and alsnger term

development and investment impacts will be createich will bring national success to global enwincent

management indicators in scope of GEF's focus areas

Based on initial assumptions, this project is egeto result in:

» Direct emission reductions of 110,000 t@@ through its demonstration activities

» Target investment levels of 13.8 million USD by #red of the project (leveraging at least millidh5L
million USD for a 5:1 leverage ratio)

» Direct energy generation from demonstration prgjéctalling 2,300 kWor equivalent (indicatively 5-7
projects in the 300-600 kW range)

Indirect emissions reductions
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Using the GEF bottom-up methodology, indirect einisseductions attributable to the project are exge to be
330,000 tC@eq. This figure assumes a replication factor 0BBR uses 3 for a market transformation initiatiad a
4 where a credit guarantee is introduced).

Using the GEF top-down methodology, indirect engissieductions attributable to the project are ettt at
660,000 tonnes of C@g. This figure assumes that total technological @tonomic potential for GHG emission
reductions in this area over the post-project Hdryés 1,100,000 tC@q, with a project causality factor of 60.

The range of indirect Cemission reductions is 330,000 — 660,000 #£20

Assumptions to reach this figures include a refiicaof 23 MW (equivalent) in the post-project metj and a grid
emission factor of 0.65 tGO MWh. To simplify the calculation power productionly has been considered, even
though the project will focus on process heat gaimr and potentially other outputs and produdts bhio-CNG.
Potentially accompanying energy efficiency measurage not yet been taken into account. The plarBie®
emission reductions will therefore be estimatedetail during PPG phase based on the selectionts§sctors and
the most relevant bio-energy technologies and greffgciency measures.

1.6) Innovativeness, sustainability and potentialdr scaling up

The project proposed for the start up of technolagplications, deployment, scale up and sustaiibalilill
address the needs of all institutions and partéegniy a key role in ensuring commercial use of laes Turkey
will establish a corporate capacity for the manageinand implementation of biomass use and it ieebed that
this corporate capacity will contribute to the depenent of information-based policies concerningniiass
activities in the country in the long run.

The modernbio-energy applications are expectedctoas game changers which will be picked up by ketar
enablers, finance sector and policy makers to éurdmable the environment for this type of investiseThrough

technical and financial feasibilities to be preplarentrepreneurs will see other potential bengféshnology and

business innovation; competitive power, socio-ecaindenefits) that will further boost demand fovestments and
related services.

In addition, employment opportunities will be inased for both women and men in the agro-industdythns local
and national economy will be reinforced. Also sbsisstainability will be strenghtened due to thetegnatic gender
mainstreaming of the project during the whole progycle.

The replication potential is significant, basedtba initial estimates of the theoretically availplotential, and the
modern bio-energy applications are expected tockntbe large number of similar investment oppotiasj and
thus initiate a low-carbon transformation of thecaipdustrial sector.

2. Stakeholderswill project design include the participationrefevant stakeholders froaivil societyand
indigenous peopfe(yesx /no[]) If yes, identify key stakeholders and briefly dése how they will be engaged in
project design/preparation.

The project will be executed under the managemént.R. Food, Agriculture and Livestock Ministry-Genal

Directorate of Agricultural Research and Policy GBM) as the primary counterpart of GEF T.R. Mirystf

Environment and Urbanization and T.R. Ministry ofidegy and Natural Resources will take part in Steer
Committee. Therefore the project will be carried au cooperation with other national and local stadder

government agencies. Other potential partners decluR. Ministry of Forest and Water Affairs, conmoial banks,
funding agencies. Institutions like TUBITAK (The i8atific and Technological Research Council of Bykand

Regional Development Agencies. and CSOs like tlspeaetive industry associations in the target segtthre

Bioenergy Association, Regional Agricultural Coateres, and NGOs will be involved in the design amdcution
of capacity building initiativesGiven the size and type of the bio-energy appleeti(i.e. in agro-industrial
enterprises) to be supported under this projeid,ribt foreseen that indigenous communities véldisplaced.

Stakeholders will also include a gender exper@&llend international associations and/or agenci@sqing gender
equality and women’s empowerment, in particulaséhfncusing on energy needs and entrepreneurship.

3. Gender Considerationére gender consideratioriaken into account? (yés/nd_]). If yes, briefly describe how
gender considerations will be mainstreamed intgeptreparation, taken into account the differshoeeds, roles
and priorities of men and women.
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UNIDO recognizes that gender equality and the engpment of women have a significant positive impaiat
sustained economic growth and inclusive industi@lelopment, which are key drivers of poverty aliéon and
social progress. Commitment of UNIDO towards gergtpiality and women’s empowerment is demonstristéis
policy on Gender Equality and the Empowerment ofnwgn (2015), which provides overall guidelines for
establishing a gender mainstreaming strategy, UNH2® also developed an operational energy-gendde dga
support gender mainstreaming of its sustainableggrinitiatives.

UNIDO recognizes that energy interventions are etqukto have an impact on people and are, therefae
gender-neutrdl In fact, due to diverging needs and rights reigarénergy consumption and production, women and
men are expected to be affected differently byptagect (in terms of their rights, needs, rolespagunities, etc.).
The project aims to demonstrate good practices &insireaming gender aspects into promoting prorgotin
sustainable use of biomass to strengthen the egoioiarkey towards a low carbon development patherever
possible and avoid negative impacts on women or chém to their gender, ethnicity, social status ge.a
Consequently, it will be considered to systemaitaakclude the gender dimension during the wholgemt cycle.

To mainstream gender into the project a genderysislds planned and will be available during PPGgghto
identify entry points for defining gender aware jpob outcomes, oututs as well as activities.duthmg preparatory
phase, the project will conduct a gender analysigléntify the specific circumstances of women godth and
provide a basis of how the priorities and needliese vulnerable groups will be integrated in thplementation of
the project. In addition, continued discussiond & held with the UNIDO energy-gender expert teuga that the
relevant gender dimensions are considered, ancrbiect log-frame will be developed to reflect kggnder
dimensions of the respective outputs, activitiedigators and targets.

Guiding principle of the project will be to ensutgat both women and men are provided equal oppitigarto
access participate in and benefit from the projsithout compromising the technical quality of fhr@ject results.

In practical terms:

* Under the second component, the project will enthatthe developed regulations are gender seasitiv

» Efforts will be made to promote participation of men in training activities, both at managerial aachnical
levels. Given that the training to be provided big tproject will be of a technical nature, the pajwill also
provide bridging training courses so that women whay not have a technical background will have an
intermediary training. In addition, the project mallso provide training in local languages to enege the
participation of women, who may be illiterate, irch training.

» Gender-sensitive recruitment will be practicedlbleaels where possible, especially in selectibproject staff.
Gender responsive TORs will be used to mainstreamader in the activities of consultants and expéntsases
where the project does not have direct influeneadgr-sensitive recruitment will be encouragedtHésmore,
whenever possible existing staff will be trained #meir awareness raised regarding gender issues.

» All decision-making processes will consider gendienensions. At project management level, Projeetisg
Committee meetings will invite observers to endhed gender dimensions are represented. Alsogdetkel of
project activity implementation, effort will be mado consult with stakeholders focusing on genderkty and
women’s empowerment issues. This is especiallyaglein policy review and formulation.

* When data-collection or assessments are condustpdraiof project implementation, gender dimensiwitisbe
considered. This can include sex-disaggregatedatdiection, performing gender analysis as paE8fAs, etc.
For instance, during preparatory phase, it is gdnto conduct a baseline assessment of the siuitipilot
sites based on gender disaggregated indicatorsfifidiags will contribute to design or adjust KP&s well as
capacity building modules with the necessary oagom taking into account differences of needs betw
women and men.

In sum, the project design will acknowledge thdedlénces of energy access impacts consideringhdison of

economic activities and social roles between woar@hmen in Turkey, in line with GEF 6 Programmirnaggy.

® ENERGIA “Turning Information into Empowerment: 8ngthening Gender and Energy Networking in Africeusden, 2008; Joy
Clancy “Later Developers: Gender Mainstreamindhie Energy Sector”, 2009
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4 Riskslndicate risks, including climate change, potdrg@cial and environmental risks that might prevéet
project objectives from being achieved, and, ifgidle, propose measures that address these riskesftother
developed during the project design (table fornsaeptable).

The potential risks to a successful project impletagon can be classified as regulatory, implent@rafinancial
and economic and sustainability risks, describddritiher detail below:

TABLE 6. RISKS

Risk Risk | Risk mitigation measures
level

Regulatory framework risk: | M The incentive given for the energy to be obtaittedugh biomass use s

uncertainty in the application applied for ten years for those having producticerise subject to the

of legislation that incent Renewable Energy Law (REL) Support Mechanism thatveh

renewable energy production commenced or will commence operation until 31/128However, in
line with other developments, particularly the dyppgecurity, the
amount, price and periods to be applied underlthig are determined
by the Cabinet in a way to not exceed the priceshan Chart for
production facilities with REL Certificate that wdommence operation
after 31/12/2015.

Implementation risk: M Development of detailed project plans with closeoperation with

Entrepreneurs’ lack of project partners, stakeholders and developersigahntry.

interest A comprehensive stakeholder advisement processhén stage o

Technology providers’ lack preparing the project.

of interest. Capacity enhancement programs will be organiseth®industry.
Disseminating information of best practice exarapte the industry
Regular contact with biomass producers and mariatlers

Financial Risk; M Creation of a linkage with relevant financing sotes currently existing

banks’ requesting in the country

government guarantee or Consider different financial approaches in consigitawith financing

applying high interests in and cofinancing partners including developmentrfanag institutes and

loan use due to their the national (commercial) banking sectorinvestmapportunities will

concerns about the be identified and guided towards financial closuneprder to turn the

operability and commercial existing waste streams into an innovative reveritgass, and initiate

profitability of facilities applicable business models in target sub-sectorsirfdusive and

Insufficiency of available sustainable industrial development (ISID). The ®owill be on building

financial mechanisms a business case for the most appropriate outpytgeocess heat and/or
power); biomass based thermal technologies for ga®c hea
applications will be primarily targeted to undedithe importance and
potential of renewable energy for industrial apgiiens. Also more
advanced applications will be considered, such datianal outputs
from bio-methanation (bio-CNG, sulfur, purified watetc) which can
generate additional revenue streams. UNIDO’s beattice suggests
that a limited triggering financing support (forstance as grant or
through a revolving fund), combined with tailoreztiinical assistange
typically yields the best results.
Provision of technical assistance to properly desigperate and
maintain the modern bio-energy applications wilhicitbute to increased
confidence in the technical reliability of the tedfogies.

Economic and Sustainability L Considering the large potential in existing bi@®aesources from agro-

Risk: industrial waste streams, the partial use of thessources is nat
expected to have any impact on food productiomolntrast, the project
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Risk Risk | Risk mitigation measures
level

The risk of raw material will promote use of post-harvest agricultural wasted byproducts and
supply biomass wastes generated in production processks agro-industry.

Sustainable use of modern biomass will be promatethe project
relevant standards and certification schemes wéll dpplied where
necessary.

A study on the sustainability of biomass feedstémk production of
electricity and heat will be conducted during tHe@and appropriat
measures should be incorporated into the ESMP.

Social and Gender Risk: L To mitigate this risk the project will pursue tbogh and gende
There could be a risk of responsive communication and ensure stakeholderlviement at all
resistance against, or lack of levels, with special regarql to involving women amén, as_well as
interest in, the project CSOs and NGOs promoting GEEW, and a gender exphis. shall
activities from stakeholders, mitigate social and gender related risks, prometadgr equality, create
especially with regard to the a culture pf mutL_JaI acceptance, and ma_xirr_]ize thlem)igl contribution
active promotion of gender of the project to improving gender equality in trergy field.

4%

=

equality; or low participation A gender analysis will be done and an ESMP wilfdrenulated during
rates of suitable female the PPG and relevant gender, environmental andalsaonpact
candidates due to lack of mitigation measures will be incorporated into pebjdesign.

interest, inadequate project
activity or missing qualified
female population within
engineering sector.

Climate change risk L Increased drought periods (for instance in 20143y affect the
availability of biomass resources, both agricultwsidues and livestogk
manure. The design of the project will include d@imrisk analysis an
integrate mitigation strategies. During project gamation phase, aL
assessment of the availability of those resourcaesed on differen
scenarios will be carried out and, when necesgmysible alternatives
will be identified.

>S5 O

5. Coordination Outline the coordination with other relevant GhEfahced and other initiatives.

UNIDO and other UN agencies are currently implenmenseveral projects in Turkey which will have ansggetic
relationship with this project. The on-going GEFDR/UNIDO project on industrial energy efficiency
improvement has a total GEF grant of US$6 milliod @aromotes energy efficiency in the Turkish indassector.
UNIDO is also currently implanting the Cleantechridey project with a focus on innovation for stagugnd small
businesses. The detailed assessment of releviatiugs will be completed out during PPG phase.

6. Consistency with National Prioritieks the project consistent with the National ggés and plans or reports and
assessements under relevant conventions(ye$ ] ). If yes, which ones and how: NAPAs, NAPs, ASGM
NAPs, MIAs, NBSAPs, NCs, TNAs, NCSAs, NIPs, PRS®BFE, BURs, etc.

As a member to Organization for Economic Coopenatind Development, Turkey is included in both Antieand
Annex-2 lists of the United Nations Framework Cami@n on Climate Change, together with developashtaes.
Turkey, which supported the purpose and generaciples of the UNFCCC but did not become a partyhis
Convention due to its unfair position, struggled $olong time to change this position. In consegaeof the 7th
Conference of the Parties held in Marrakesh, Maroiec 2001, it was resolved that “Turkey’'s name vdoble
removed from the Annex-2 and included in the Antiexader special conditions at a position differeain other
Annex-1 countries” and Turkey became a party to GEE on May 24, 2004 and to Kyoto Protocol on Aug&t
2009.
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As a party of the Annex-1 of the UNFCCC, Turkeydsponsible for developing and implementing pofidie fight
against climate change and notify the UNFCCC ofranir greenhouse gas emissions and data regardasg th
emissions. On the other hand, Turkey has no oiigdor mitigation greenhouse gas emission in thiet £2008-
2009) and Second (2013-2020) Commitment PeriodyotdProtocol.

The Ministry of Environment and Urbanisation, Natd Focus of which is climate change, fulfills task of
national coordination for all matters concerningnelte change. Furthermore, a corporate structure faaned
before becoming a party to UNFCCC and CoordinaBoard on Climate Change (CBCC) was established by a
Prime Ministerial Circular no. 2001/2. CBCC wastrestured in 2013 and its hame was change to Coatidn
Board on Climate Change and Air Management (CBCCAM)

“Republic of Turkey National Climate Change Stratdgocument” and “Turkey’'s Climate Change Adaptation
Strategy and Action Plan”, in which Turkey’'s shpmedium- and long-term plans concerning Climatar@je
Mitigation for the period 2010-2020 are includecasrespublished.

The strategy documents (Agricultural Strategy, Agitural Deduction Program, Rural Development &ggtand
Action Plan, Energy Efficiency Strategy etc.), pas, long-term policy programs (Rural Development
Program/IPARD, TUBITAK Vision 2023, etc.) and actiplans (Waste Management Action Plan, Waste Water
Treatment Action Plan etc.) contain various adgeifor emission mitigation as well as adaptatmthe impacts of
climate change for fighting against climate change.

7.Knowledge Managemer@utline the knowledge management approach foptbject, including, if any,
plans for the project to learn from other relevamgjects and initiatives, to assess and documemiser-
friendly form, and share these experiences andrggpeavith relevant stakeholders.

The project will work in collaboration with variowstakeholders to develop different knowledge tdelg. training
tools, roadmaps, guidebooks etc) that will be dissated widely.

Under component 1, the results of the modern berggnapplications will be widely disseminated clingghe most
appropriate medium to reach a large number of hetu potential stakeholders. The targets of tigsemmination
will be potential users of the technology, but alsose in the private sector for whom supportiregyvising and
maintaining the technology could be a business xppibty, this include manufacturers of spare pastmks, and
other financers. Under component 2 on policy, thaeat will work with local institutions to develdje strategic
roadmap, as well as relevant standards and guédelfor a wide dissemination. As for the comporantapacity
building will develop training manuals that will lbeadily available for use by different institutiolike universities,
research organization and industry associations. prbject will also help local training instituti®rno adapt these
training manuals into curriculum for their instituts. This way, the knowledge generated from tinggeot will be
integrated into the education system. All publimasi developed under this project will comply witlERs and
UNIDO communication policies.

To ensure up-to-date know-how, UNIDO actively cotieates with a number of energy technology centers,
networks and learning platforms worldwide, suchtees International Centre for Science and High Tetgy in
Trieste, the National Cleaner Production Centesdduntries) and the Green Industry Platform tanfatrategic
partnerships to promote knowledge management asdpvactices for technology transfer. UNIDO alsmeatly
applies a strategy of establishing regional centiegenters of excellence and knowledge hubs ffstamce the
ECREEE center in Cape Verde for West-Africa, amdilarly ongoing initiatives for East- and Southékfrica, as
well as for SIDS) as a way to institutionalise aapes and support regional coordination and infation exchange.
Depending on the timing for the creation of sucheatre covering the Europe / Central-Asia regitws same
rationale will be pursued to ensure sustainabilftthe capacity gained under this project.

UNIDO is well-placed to implement this project witl global network of experts and will be abledtaw upon its
experience from its wider portfolio of relevant amainly GEF funded projects on bio-energy, inclggin Ukraine
(low-carbon technologies in bakery industry, biofasn organic farm waste to provide heat and elgttrfor on-
farm needs), gasification in wood-processing sedimuguay (biogas and other low carbon waste atilin
technologies), the Dominican Republic (biomasseiectricity generation), Albania (bio-energy invaioil sector)
and Chile (biogas for agro-industries). Furthermdd®lIDO has carried out projects in Nigeria (ricasks for
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electricity), Thailand (bamboo waste from chopsiie#tustry and rice husks for energy), Sri Lankanfbao waste
processing into pellets).

All knowledge management activities will be gendeinstreamed. This includes integration of gend®edsions
into publications, for instance, presenting sexagigeagted data and gender-energy nexus theorglegeansitive
language in publications, photos showing both woar@h men and avoid presenting stereotypes; asawelssuring
that women, men and the youth have acess to amditieom the knowledge created.

The most suitable partners and stakeholders wilbbetified (per component) during PPG phase. Ablgations
developed under this project will comply with GERIdJNIDO communication policies.

PART Ill: APPROVAL/ENDORSEMENT BY GEF OPERATIONAL FOCAL POINT(S) AND GEF
AGENCY(IES)

A. RECORD OF ENDORSEMENT® OF GEF OPERATIONAL FOCAL POINT (S) ON BEHALF OF THE
GOVERNMENT (S):
(Please attach th@perational Focal Point endorsement I€¢&ewith this template. For SGP, use tBSP OFP
endorsement letjer

NAME POSITION MINISTRY DATE (MM/dd/yyyy)
Prof. Dr. Liitfi AKCA Undersecretary Ministry of 08/12/2015
Forestry and
Water Affairs

B. GEF AGENCY(IES) CERTIFICATION

This request has been prepared in accordance withE- policies™ and procedures and meets the GEF
criteria for project identification and preparation under GEF-6.

Agency Date Project
Coordinator, Signature (Month, day, Contact Telephone Email Address
Agency Name year) Person
Mr. Philippe R.
Scholtes,
Managing Director, Mark Draeck,
Programme Industrial m.draeck@unido.org
Development and - 12/17/2015 Development +431
Technical Officer, | 260265317 ‘W/
Cooperation Energy
Division (PTC), Branch
UNIDO GEF Focal
Point

C. ADDITIONAL GEF PROJECT AGENCY CERTIFICATION (APPLICABLE ONLY TO NEWLY ACCREDITED GEF
PROJECT AGENCIES)
For newly accredited GEF Project Agencies, pleasentbad and fill up the requird@EF Project Agency Certification
of Ceiling Information Template to be attached as an annex to the PIF.

19 For regional and/or global projects in which pap@ting countries are identified, OFP endorsertetters from these countries are required
even though there may not be a STAR allocatiso@ated with the project.
1 GEF policies encompass all managed trust fundsgha GEFTF, LDCF, and SCCF
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