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BAUC Business as usual
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EXECUTIVE SUMMARY

This studysimulatestwo main scenario¥ 2 NJ DS2 NHA | Qa SO2y 2 Ya@an®yS8&&8St 2 LIYS
the results:

1 Abusiness as usufiBAU)caseassumes the continuation of historic trendadincorporatesall
currentpolicies and intervations

1 A set ofgreen economyGE)scenarios simulatadditional interventions in the agriculture,
building and tourism sectors

An integratednodelassesssthe outcomes ofjreen economyoliciesoninvestmens, avoided costs and
added benefits, andstimates the effectsof the policieson GDPjob creation, and both government and
household accounts.

TheGE interventiongn the modelrequirea total investment of GEL Z4billion between 2018 and 2040
with the largest shares going tthe building andtourism sectos for energy efficiency measures
Investments ofGEL 2 billion in the agriculture sectosupportthe installationof efficient irrigation
infrastructureand the conversion of cropland tustainable farming practices.

The transition tomore efficient technologies yields cumulative avoided castgom energy dficiency
measures in buildings, thelownscaling of wastewater treatment facilities and lower capacity
requirements for thegeneration of electricity ¢ of almost GEL & billion by 2040, and cumulative
additional benefitof GEL 29.3 billiom labour incomeand social and environmental benefits of reducing
emissions from energy consumption.

RealGDP reactisGEL 69.4 billion in 2040 the BAU scenarjandGEL 4.0 billionin the GE scenarid' he
cumulative difference in GDP between the scenatidals GEL 6Z.billion by 2040.The model projects
real GDP to grow on average by 3.8 per qatyear between 2017 and 204® the BAUscenario.and
by 4.0 per centper yearin GEscenaria

Governmentrevenues grow on average By per cent per year in the BAU scenario, and 6.2 per cent in
the GE scenario. Annual governmeevenuesreach approximately GEL 40.8 billion by 2040 in the BAU
scenario and GEL 42.9 billion in the GEBade.

GE interventions reverse the BAU increase in unemployine2®2Q but staring in 2030 after the end
of the implementation of GE policiesinemployment riss (in the absence afiew intervention$. Private
consumption reaches GEL 103 billior26y0in the BAU scenarj@ndGEL 108 billion ithe GE scenario
¢ about 5per cent higherDisposablénousehold incomevasGEL 2B billion in 2015By2040, it increases
to GEL 128.billion per year in the BAU scenario aodGEL 135.2 billion in the GE scenario

Themodelsfor the agriculture, buildingand tourismsectorsare customizedfor Georgia. These sectors
were chosen for their current relevande the economy, for the potential that GE interventions have in
improvingthe performance of these sectors, afat their tight interconnectedness

Theinvestmentsrequired for the transition to more sustainable buildirtgsal GEL 19.2 billion between
2020 and 20@, and includeaipgrades in technologyhe construction of new hildings and the retrofitting
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old buildings Employmentfrom the construction of buildings remains unchanged compared to the BAU
scenario.

By2040, ahigher share of energgfficient buildingsauses the annual electricity demafadt buildings in

the GE scenario to be 11.7 per cent lower than in the BAU scenario. The increase in green buildings reduces

the electricity consumption per square metrdy 79 kWh per year and higher energy efficiency
contributes to cumulativesavings of GE3.3 billion in the operating cost$ buildings by 2040.

The increased energy efficiency in buildings contributes to a 6.4 per cent reduction in anngal CO

emissions compared to the BAU se€io, andwater demandfor buildings reaches 267.6 billion ligs per
year in 2040, 9.2 per cent lower than in the BAU scenario.

In the agriculture sectothe analysis focwes onthe improvement of productiomndwater management
practicesto increase land productivitgndthe area that is irrigated.

The transition b sustainable agriculture practices requires investments of GEL 496 million between 2020

and 2040, while investments in more efficient irrigation capacity total GEbilRon. Thetotal amount of
agricultuial land remairs unchanged in the GE estario rehtive to the BAU case, buhe share of
sustainable agriculture grows from 0.1 per cent in 2017 to 20 per cent in Z8&hcrease in sustainable
agriculture land increasebe agricultureshare ofreal GDP by GEL 193.4 million in 2040. Cumulatively,
the greening of the agriculture sector generates an additional GHutilon in real value added between
2020 and 2040.

Theexpanded use fosustainable farming practices resultstatal annual agrialture productionthat is
1.9 per cent higher than in the BAU scenario. In addition, the higher carbon sequestaiacityof soil
under sustainable practices leads to an increase in the annualaB$orption from land useThe
cumulativeCQ absorptionequates toa GEL 312.7 millioreduction in the social cost of carbon

The use of drip irrigatiom sustainable agriculture contributes to significant reductions in water demand.
Overall, the GE scenario yields an 8.1 per cent reduction in water conisumfit the period 2022040,
leading to thepossiblerrigation of 23,600 additional hectares.

The analysis of the tourism sector focuses iomprovements toinfrastructure the expansion of

ecotourismandthe increasedise oflocal foodbythe industry Tourismis forecast to remain an important
sectorin the economywith a projected increase in thtal number of overnight staysf 80.2 per cent

between 2016 and 204nainly driven by international arrivals.

The additional investments required to acthéchigher efficiency in the GE tourism scenario total GEL 1.
billion cumulatively by 2040. The share of green hotels reachggd cent in 2040, while total demand
for floor space increases bylimillion m2 as a consequence of the increase in averaggtteof stay.

LY Hanmp (KS G2dz2NAaY aSOG2NDa O2yGNARodziAzy (2

NB | f

4.7 billion by 2040By 2040, the additional value added by green hotels increases real GDP from tourism

by 5.8 per cent compared to tH@AU scenario, or GEL 2.3 billion cumulatively.



Employment in the tourism sector is projected to increase from 179,100 jobs in 2014 to 561,700 jobs in
2040as a result ofhe increasing construction of hotels to meet the demaBg.2040, the transition to
green practicesenerates 32,600 additional jobs

The high efficiency of the newly constructed green hotels yields annual savings of4GHillidh in
operating costs in the hotel sectorandthe reduction in energy consumption and the shift to more
sustainable and reliable heating systems contributes to emission savihgsreduction in electricity
consumption contributes to reducing total investments in power generation capacity by GEL 80.9 million
compared to the BAScenario, andhe reduction intotal CQ emissions from buildings reduces the annual
social costs of carbon in 2040 by GEL 460,000.

o1t et ad 11720400 01 L d T T v L L I PP P B

S T PTR T BT B B A I A

T v 07 oA+ (BAUY T T o AL e e, A s e e A
I U YT (N AT I | (R TR TR

ﬂ(AFi)vLo)o(('GE):1‘~L)1;54">I—LA_°1~"(~LF”)Ld~‘|1-|“_|_"L>L‘|A°
T R A S O [ T T P S - - I D

ST RV T N BT I T e U TN L R SN S T LT [ T T BT

e IHe T e i e i e T e ATl
nEURAE U I PR R S R A & ST B (N LTS FLAURR U DI & ISR B B

Y I TR T (N I (R PP TR, I

GE’ | " vo.r o I 2T T 2477 4 W kL P 2018 17 1 2040

RS I AR N Y T L I LAY IR I W N IR T N | S

S Y R R R R LR .2 FS T B B P S
S I R T " T I ISR ] 1T
” 1 R0t I DO | A T A SO PP DN TP & & 1 s IR W S

S [ R R I B 1774 A v

ooooo

) A T B L TR T A I

B B T TR S E T TN IR N [T A TR L ST TR E I A
N I P Y EE T I 1 TN IR s N [ T TR [ B S T T T
ALt ATy ST AT 387 "1 . 117, 7 2040
S o4 1d293. " AL 4. e, 4T LT 2 IERTE N
LIRS RNV R N I S I O A P20 R SR 0 IS i IR S IO 1

- 1 n i ”m ” |_" N ” L _I n = -

o~

—_— L .
3 3

—_—
=
—
—

-
i

I:I . -I n N

su TS, 1694, " " 1,1.20400 0 BAU. S L 14717207 " A L.
GE. & "1 A A o T T e v Aw i ML 1.

~ > — © ~C A e

120400 1 .l . e T e T A . 138

~ o —- o~ o~



GEH

-

11

2040"
1.

L [

U T 12017
, GE, L e 7 T

L

S [
1. 762 .
P I I 1

L >

S Lz

FL BAU_ LT 1
L 1-GEY T

F L,

1 "7 L.
11,7203 " . "1, 1. F
17 . L5%Y L 172015
D TBAY 1y
Lo GE 1 24l

<

L

1

L >

X L P b L
R T T !
T T I I I I,
1.1, 701 - L4171 H

LLL

r: 8~

.I

1 +BAW_1 "L

L4087

w7 1267__,6”2 LT

. 112040~

‘BAU

R T
SR ’
L, 1,-GE_

L a~

w =

_,\_1 A
3-—5’2< ” .

A
I [ T S B
,un 'I° - =L b

1
01
oL 1

~ > o L
177 cd 1L

L1

r”
A €

BAU _

1417 L

L >

A IR -1 ISP A A T
F =.I |— , a’\_l A" ”~F I_”L . i . .I QO‘H—OA ”

y GE. v, 142977 " 1. |
LT L #20201 L, 11 ~2030

L_,LL

1%d4 7 04 47 7 ke 1,110
BAU

L >

-
1.

. 20202040 °
A

”

L., L

1,
Ctedirderar
1417

L BAU_ -

R
120407
" 1,1
1;'

R V2. Iy B

S o B G

”

41

” 1—‘08 . ”

S 1)~ 40 A 71
ooooo LT I
. s _GE” Lo FrL . "L

SR NE RN |
100410 0 oA 1

A
R L R b
A R BT L 17

>‘|,,~-1’1>-|J_>|-1.I-L‘|”=

.I
1] 1

"GE

L, -~ T 7 LBAUA

FLo_oL ST (A T I R B N FLoF o
L., e oL 14202 0 T 04T T 11 -BAUL T L 1. T
S B R R YT [ U R PR T [ TP TR TR R NI S | B PP UL
S "1y v, o e oo o e ed T e 0 T 420401 S
T T T < U S PP | Il I I IR AN B I T I T B
T I I Pt I R T2 ¥ B P R D7 (A T AP (01 © T R NS
L L6444 . L BAUT ot i AT, AT A T e

1 =

I R [ TR B
. L T TR | S (Y IRt N, N (e A S T B (N7 (VT I I A
. 1 , = I_ ‘” ; 1 N : ” -IV 1" r~ . ) i L . L ” i’\ 1”:’~k J r ” r OJ {111 . 11,, ~ 5 <1 " o~ ”
o _I ) = ‘u "1 - J(H "~V n =
ddednET 2 LA LT TAT L. 4T 20200 1 20400 . 1. 496
” ” . 1" - ”nn . I_ L . 11’ 7 IB j J” . I_ L _ ” e il ,t Dﬂ- m L X . ~r 1,, ., ~ » 11 ’t L L i i ”



"

~ L7

o e
L GH_

9

11| ~ o

1

~ ~

AR A T U S
14177 + 1BAUA "7,

~< o~

L >

1. 1H4+ 114~

) LT . L 172017 L. 01%-) 120300 1. 20%-, 1 . - ludld.
I TV N S R S B T R A TN (N
. 17 2040 L 01934, AL T T AT AT T e d L
11,7 v 2020011120400 1 . 11 1 oM UIT26. " T A e e e 4

10 LA

~

AT
1719

n r

1747 kAN, .

R T
T ABAU, T L
111"\ .

~ ”‘>”Loo
(DRI I TS I I A B0 T 6 G | DTS SR, A
R o~ % TR N (P I L I IR oc SN DU R

14 -4 7A" vl 81277 0 . T AT AT
L i T I

. _] -I - .I~ JD hl X l!< ~|_ r . . L o’\ _IL.I”I_: n” X i ” 1 11 1-1 .I—‘ ” A.I : ~ 5 ’\_I » ” _ = - . |— ”

L T TR S IL AT £ I PZS Y € =S T [ S T NP < W K B

L. 1T 7 .20202040° L 4,-M _ 1.7 _¢23600) 1 1o fuTAL

1

AT

~~~~~

N £ L T

n N F ” A nm

. N O

. (11 ”n L~1" J -I ” -

F

R T S JO U S S SV S B £ ORI
"T L 14+2016-2040" . 41802 ., o, d4MT _ . lidaA” AT 10, A
AT I T I P T T B0 | I P R I I T RS, ST 1

SR | AR TN TOF ko IR T

U R DT IR B IR ©1 - R P TR B IR IS I S IR B
S S e IR SRR R0 [ ISR U A B[O 5 RO AP P
18T .o 42040 0 1145, . T 0T L 1T L R B
R T | P BT I N D S A SR T R AR N B
2 AR R J D IR T AT I
2015~ « S T O A | N N (N N 2 O NS I K~
2040° 7 T RAT . A1 . 7 020400 T T R e A T, T L

E2 U B VT I U I B PR I T R R
L I A 7 5 § I P | I "1

" 58 ..
” r , _I J

-7

S DU IS b ¢
.7 12040 ° -
-

SRR T | T S

LC .11 1. 20141 . . 179,100 _ 1 _ °
. 1 BELY00 1, 7 L 11T
d 1L 4 RA40 " "

LATTT I

FIod
N Y I . N
, F L, 32,6001 1,

<~

I

~

°

” = n A

1 Fo.

~

.
A

° A n

7 <

~

L

~ L

ra AI_,,_L :I IL 0
. ,2’4 :1 ” ) ”

L

R b

A

<~ oL

1,

R I I T S R S .

SATLT 08Tl TR

L ~

°



I N C T T | e R A ST B [ I B

° ~ ~ < ~

SRR T I R TR D I PR N P TR [

U S B ST B NSRRI BRar - X2 IR IR
BAU _ 1, 17411 T v et AT ST, A dCRty T T T e
i TLrL 2040 Lo AT T oLk e T AT AT T e

460,000 1~ .~

~

J T S T S IS N T D o 0

"1 L U T | o3 .7 dd 37 dd Ld9Lt DwaA9b U
cu 4L {4t LEQPGREEN- .« A" " 4. 4"
TR 1." " -1 10, 7w o1, 0 27 4 "1

o v < ~ ~< ~ ~

L
T b AL, Tt 1A T T 1, 41 . (OECD),.
L4 1-0 1. ¢ 4+ 1UNEnvionment) 14 110~ 1.~ dd, " "1~ 1

+ 41 7 CAUNIDO), " Lo» v L bd", T s T Al T e L .

110, 1A "7."@UN Environment) 11 1. T v L L AT 11117

I R IV T T T

~ >~ ~

o

-

11



INTRODUCTION

Thedevelopment of a green econonfGE)in Georgia can effectively suppdite attainment ofnational
development targets in the Green Growth Policy Pap@vlinistry of Economy and Sustainable
Development of Georgia, In Presdjhile that policy paper provides a qualitative assessment of how the
green economyconcept can be ap@d through the implementation of policies that would stimulate
green growthand hence allow the country to achieve stated targets in a more cost effective manner, this
report provides a quantitativassessment othe avoided costs and added benefits emerging from the
implementation of green economnterventions

This study is a collaborative effort between the Ministry of Economy and Sustainable Development
(MoESD) and UN Environmehhemain goals toinform the preparation of the National Green Economy
Strategy, providing insights on the likslycal,economic and environmentalutcomes of green economy
policy implementation. Thatudy analyses the building, tourism and agricultursectors andtests the
improvement of energy efficiency in buildings, the expansion of sustainable tourism, and the use of
sustainable agriculture practices. Synergies are explamedngthese sectors, with emphasis on energy
and water managemerdnd the provision ofood.

Themactoeconomic angectoral modelsely onSystem Dynamics (SB)methodology thatenablesthe
explicit captureof sectoral dynamics and croesectoral relationg@ndthe identification ofpotential entry
pointsfor policy intervention The models forecagiolicy outcomes acrossconomicsectors over time.

A range of scenarios are simulated &stimate and anake the outcomesof GE policies on the
performance of the respective sector anth their combined effects across sectoihe results of the
analyss are presented for several monetary and physiedicators Monetary indicators are grouped in
three main categories: investments, avoided costs and added bengfiesxtendedanalysis otosts and
benefits, which includes the economic valuation of sd@nd environmental policy outcomgs provided
to support budgetary allocati@across various green economy intervensiphoth in the context of the
National Green Economy Strategy d@hd annual sectoral and national budgetary exercises.

12



1. D9 h w DHCONIOMIC, SOCIAL AND ENVIRONMENTAL PROFILE

1.1.Economy

InHnmc X DS 2 NBEI3XGDIllidd 5vith adsDR growth rate of 2per cent Between 2000 and
HAaMcX DS2NHAI Q& D5 percaBriplr gear@M6ridiBah017)IR013sevene @xternal
shocksto DS 2 NH A I Q aresufigd Ame@Noinic growthmissing expectationsThe International
Monetary Fund IMF projects eal GDP growth for 2017 to be 3o8&r cent with GEOSTAT recording a
preliminary value of ® per cent

Private sector investmentas beerthe main driver of economic growtin the last decadeThe share of
private sector investments in GDP increased from around g&r®entin 2010 to roughly 2per centin
2016. During the same period, pubiliwestments decreased fromggr centin 2010 to roughly Pper cent
in 2016(GoG, 2017)

The ley sectors contributing to economigrowth and job creation are services, manufacturing and
construction. Since 2009, these sectdmve recorded average annual growth ratef 8.8 per cent
(services), 8.per cent(manufacturing), and 7.ger cent(constructionGoG, 2016a)

According to the World Banthe composition of GDBhows a shiftowards a servies-oriented economy.

In 2002, the contribution of the agriculture, indugtand services sectewere, respectively22 per cent

22 per centand 56per cent By2014,) A NA Odzf ( dzNB Q& & K| peBcerft whilefhg shar&! S ONBS I &
of industryand serviceincreased to 2ger centand 67per centrespectively(World Bank, 2017)

Employmenby sectorthas followed the composition @DPCompared t®006, the share admployment
provided by industry increasedom 9 per centto 10 per cent, andservicesncreasedrom 35.6per cent
to 39.1per cent During the same periodgriculturalemploymenthasdecreasedrom 55.3 per centto
50.9per cent(World Bank, 2017)

The unemployment rate in Georgia has been decreasing steadily since 2009, going from 16.9 per cent to

11.8 per cent in 2016, the lowest point in the past 13 y¢&EOSTAT, 20174) this respect, agriculture

remains an importd & A SO0G2NE & AdG LINRPOGARS&E F22R FyR 3ISYySN
workforce. Around 80 per cent of the workforce working in the agriculture sector igsgifoyed, which

indicates that many farmers still engage in subsistence farming aondupe food fortheir own

consumption or local markets. Furthermore, the lack of advanced mechanization contributes to low
productivity in the sector, and hence high employm@ACAD, 2015)n 2014, roughly 51 per cent of jobs

were provided by the agriculture sector, followed by 39 per cent in services and 10 per cent in the industry

and manufacturing sector.

Between 2000 and 2016, S 2 NH A | Q apita)Butchasidfy) RAwer Parionstant 2011 international
$) grew on aerageby 6.8 per cent per yeamcreasingrom $3,264per per®n in 2000 to $9,26per
person in 2016 with an intervening drefter the 2008crisisfrom $6,408 in 2008 to $6,256 2009

In 2014, Georgia rankedighth2 dzi 2 F My ¢ O2dzy i NASAAYY [(&BAYINIR | &
two positionsbetter than in 2013GCAD, 2015%:veral incentivgprogrammes have been developed to
draw investment into Georgia, especially in the agriculture se@BwG, 2Q6b). As a testament t@a

13



businessF NA Sy Rf @ Sy @A NP y Y Stygr hias showssgodd@gholvttirithe [adensde Bovh & S O
in terms of tourism arrivals and investment

1.2.Society

D S 2 NJopwlaficiin 2016 was3.7 million people andts annualgrowth ratewas0.06 per cent The
share of people living in urban areslgghtlyincreased from aroundZa3per centin 20@ to 53.8per cent
in 2016(World Bank, 2017)

Georgi@ad f AGSNI O& NI GS 2Emaln&ieohdtadt atl9HGERRenMpoudh yhklasg £ RS NJ
decade(World Bank, 2017)Thenet schoolenrolment rates were at gender parity with 9 per centfor

boys and 8 per centfor girlsin primary education and5 per cent for both boys and gilits secondary
education.School dropoutates from secondary educatioare generally higher for boys than for girls.
Especially in later yeargrades9 to 11), the rate at which boys drop out from secondary education is
almost twice as high as the rate fgirls (UNESCO, 201 Despitegoodaccess to educatiorgne ofthe

main challengsfor the education sector is a growing mismatch between curricula and the skills required

in the workplac GCAD, 2015)

The share of population with access to improved siun facilities is steadily dgeasing fromd5.7 per
centin 2000 to86.3per centin 2015. During that period, access to improved sanitation facilities in urban
areasslightly decreased from 96 per centto 95.2 per cent while access in rural areatecreased
significantlyfrom 94.9per centto 75.9per cent(World Bank, 2017)

1.3.Environment

Georgiahasforests, freshwaters, wetlands, serdesers, steppesand highmountains as well agnarine
and coastakcosystem® DS2NHAl Q4 F2NBada NBE NAOK Ay 0A2RADSN
European region.

alyed 2F DS2NHAI Qa SO2aeaildSnvddingfohgdé and gefbréskaRoh)z@l Sy A O |
erosion, water pollution, deséfication, eutrophication and climate chand&NECE, 201¢) DS2 NHA | Q&
biodiversity is especially vulnerable to economic interventions in vulnerable areas, partially as a
consequence ohe RS NBE A dzf | A2y 27T & BathewBrkAcedadingSgh@ReNdsyiants v
Stiftungfoundation,the current use of natural resources is unsustainable, and a lack of foresigtiteand
prioritization of economic benefits over sustainability consideratiomsve resulted in severe
environmenal degradation, especially in agricultural, mountainous and coastal re{irns2016)

Georgia has approximateB.5 million hectares of forest,raund 41.6per centof its land area(World

Bank,2017) Forest containmost of the biodiversityf the countryand arethe predominant ecosystem

in GeorgigUNECE, 2014) ft Y2aid Fff 2F DS2NHBAIFIQa FT2NBald I NBF 02
of close to 800 typs of trees and bushe$GoG, 2016c)Forests contribute to soil protection, water

protection, recreation and othezcosystem serviceSpecificallythey provide nortimber forest products

that sustain the livelihood of the papation andservecommercial purposeJNECE, 2016)mong the

main threatsto D S 2 NH A | Q apesk anNHiseasd|leghl Md@ing, intense grazing and unsustainable

forest managemen{UNECE, 2016)n addition to these, climate change was recently identified as a
pressureonD S 2 NJbredt &or(GoG, 2016¢)
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To curb some of the pressures and set the preconditions for sustainable development, Georgia has
establshed several policy frameworks. The most important of these is the National Biodiversity Strategy
Action Plar(NBSAR) 2014-2020(UNECE, 2016)he first NBSAP was implemented in 2005 and featured

a 10year strategy of conseation and sustainable use of biological diversity aneyadr plan of concrete
actions. In 2011, the process of updating the NBlsgganwith technical project assistanéem GIZ. The

NBSARI LINRPGPARSE |y 2@0SNBASG 27T ImeSigiddEn th@averall AafloRal @S NA A

targets for safeguarding biodiversig¢BD 2014)

According to its Aird National @mmunication to theUnited Nations Framework Convention on Climate
Change(UNFCCCGeorgi®2 a | y ¥ eatisbiond itcreased from 10,864 kilotons in 2000 to 16,094
kilotons in 2011andto 16,679 kilotons in 201@50G, 2016b)

Figure 1provides a2 S NIDA S ¢ 2 F D SriddiEns byQectoimassidnd from land use and
land use change excluded from this graph amounted to a net sequestration of ,0%4 kilotonsin 2011
(GoG, 2016c)rhis indicates a neémoval of 4,624ilotonsof CQ emissions in 201ftom primary sectors
estimated as total sequestration (7 @%ilotons) minus emissions from agriculture and pasture land
(2,470 kilotons)Despite an increase in hydroelectricity between 2008 and 2011, the energy seutibh is

a share of roughly 5@er centin total emissionsby far thelargestemitter of greentouse gagGHG
emissiondGoG, 2016¢)

Figure 1: GHG emissions by sector (2002011)(GoG, 2016c)
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Multiple programmes ainmed at increasing the share of renewables have been launched through the last
decade ¢ the Programme on Promotion of Renewable Energiedoll example The aim of these
programmes is to stimulate investments ismallscale,low-carbonenergy generation capég (OECD,
2016) The implementation of thes@rogrammes focuses on providing lo®@2 a4 Sy SNBH& G2
population
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2. METHODOLOGY AND MODELING APPROACH

2.1.System Dynamicand Green Economy modeling

The methodology for the creation of the quantitative sectoral and macroeconomic mode&ysteem

DynamicgForrester, 1961; Sterman, 200@n approachhat uses causal relations, feedback loops, delays
and nonlinearity to represent realife complexity. SD models run differential equations through the
explicit representation of stocks and flows.

In the context ofa green economyassessmentthe use of SDacilitates theaccountingof the various
benefits that can accruever time through the implementtion of GE policy interventiongcross
economicsectors(Probst & Bassi, 2014; UNEP, 2014)

Thecreation of an SD model followan iterativefive-step procesqSterman, 2000)

1.

2
3.
4.
5

Problemidentification
Dynamichypotheses (system mapping)
Formalmodel development

Validation

Simulationof alternative scenarios

These five steps are closely related to the five steps ofritegrated policymakingcycle developed by
UNEP(2009) and show how SD can be used to inforarious stages of thdecisionmakingprocess
Specifically, SD highlights the role of feedback loops in shaping trends and allows for the anticipation of
potential synergies and sidefetts. Coupled with scenario analysis, SD can be used to test exploratory
scenariosand existing policy proposals. As such, SD models do not optimize performance; instead, these
Y2RSta aavydzZladS aoKI
implementation (desired and undesired), which can inform the formulation of complementary policy
options forlongterm sustainability.

ATE

408y NA Ditcdbmee & Doliyd & dzf

2.2.0verview of the Green Economy model for Georgia

2.2.1. Overview of the model

TheGEmodeldeveloped forGeorgia includes a macroeconomic module and three sectoral mqdels
buildings, tourism and agricultureTheseare needed to carry ouin-depth assessmers of sectoral
performance and areable to generate valuable inputs for the development of greeonomy strategies
by sector The macroeconomic modutantest the crosssectoral coherence of the sectoral interventions
proposed (e.gpossibleside effectsof sectoral interventionsiand can assess the outcomes of policy
interventions at the national lel (e.g. contribution to GDP ajmb creation).

The macroeconomic module includes several indicators, such a&rgment accounts(primarily
revenues expenditures and debt)household accountgincome and consumptiongand a highlevel
disaggregation oGDP (foragriculture,industry and service$. As a result, the model can estimate the
contribution of sectoral GE policies on sectoral and national GDP, as walj@screation, and on both
government and household accounts.
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Specificallygovernment acounts provide an overview of government expendisaad revenuesywhich
are used to determine the net operating balan®hether there will be a deficibr a surplus for a given
year)andfunding available fogovernment consumption and investmentsouseholdaccounts estimate
total household revenues andisposable incomend keep track of private consumption and savings
Projected changes in these accouptsvide the basifor anassessient ofthe extent to which GE policy
interventionscontribute to an improvement ofeconomic performance for households. When coupled
with estimates of emissions and food security, to cite two examples, the GE model canhasgpssicy
affectswell-beingoutcomes GDPis estimatedat a high level of aggregatidor agriculture, industry and
services construction and tourisnare included as subectors of industry and serviceshese sectoral
modules keep track of investmentsgpital accumulation, employment, and the potential impact of other
factors (e.g. energy @enditure) on productivity.

More detailed sectoral modelor agriculture, buildings (construction) and tourisre fully customized

for Georgia. These sectors were chosen for their current relevance in the Georgian economy, for the
potential that GE interventions have in improving the performance of these sectors, and for their tight
interconneckedness In fact, the building sector is &l pillar of the tourism sectoitn addition tourism,

and especially ecotourism, et on local agricultual production, creating strong synergies with rural
areas and mountainous regions of the country. Further, specific policy interventions can dxtaesie
sectoral level The agriculture sectoprovides information on tothland use by crop, crop yields (for
sustainableand conventional productionwater requirements andse offertilizers. Policies affecting any

of thesefactorscanbe tested wih the model.The construction sectdncludes demand fotonventional

and energyefficient floor spaceboth for newconstruction and retrofittiig. In addition,the operational
parameters of buildings (e.g. type of heating, A/C, lighting) are used tosagse<GE potential of the
building secto The tourism sector provides information about rdestic and international tourist
arrivals value addedand employmentgenerated by the tourism sectolt also estimatsit KS a4 SO0 2 NI ¢
food demand and the number dibotels needed to accommodatacoming tourists.

2.2.2. Indicators of investment, avoided cost and added benefits

An integrated methodology assesss the outcomes of GE policy implementatioon three main
components: investmeist avoided costs and added benefifdie example of energefficient buildings
whichreduce negative impacts of human activity and improve adaptationrasitience illustrates this
approach

Investmens

Froma private sector perspective, investments refer to the monetary costs of implementing a decision
Forbuilding operatorscomplying withenergy efficiencgtandardsmight entail for examplepurchasing
efficient appliancesContractorswill consideithe costs for energefficient constructiongertification fees
for new buildings anauditingfor existing onesFrom gpublicsectorpoint of view, investments refer to

1 Themodelfor buildingswas created using the Sustainable Asset Valuation (SAVi) approach develdpidriational Institute for Sustaind®
Devebpment (ISD.
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the allocation and/or reallocation of financial resources with the afmeaching a staed policy target
such agreating theenabling conditions for the investment in windows with high thermal insulation.

Avoided costs

Theestimation of potentialavoidedcostsconsiders theesults of the successful implementation of an
investmentor policy. In the case of energy efficiency in buildings, theseided costgefer to direct
savings derigd from reduced energy expenditusdor heating coolingand electricity,or to health costs
avoidedas a result ofeducedemissionfUNEP, 2012a)

Addedbenefits

Among the added benefits ardhe monetaryvalue of economic, social and environmental benefits
deriving from investmenbor policy implementation, focusing on shartnedium and longterm impacts

across sectors and actors. In the case of enefjgient buildings these inclugeb creation and premium

prices for certified buildings. These are additional benefits that would not accrue in a business as usual
scenario.
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3. SCENARIOS AND ASSUMPTIONS

This studysimulatestwo main scenarios andnalygsthe results:

1 A business as usuaase that the continuation of historic trendscludes all policies and
interventions currently active and enforced, but excludes policies planned but not yet
implemented

1 A set ofgreen economyscenariossimulates additional interventions in the agriculture, building
and tourism sectors

The specific interventions and assumpt@imulated in the GE scenasiare discussedelow and in the
results section.

Agriculture
The GE scenario for agriculture assumes a s$iion towardsthe adoption of ecologicahgriculture
practices

provides an overview of the model assumptions for the Green Economy scenario.

Spedically, he share of agriculture lanihat is sustainablés assumedo increase fronD.1 per centin

2017 to 20per centin 2030.Ecologicahgriculture is expected tmcreaseyield per hectare byl0per cent
and to profit from premium prices,generating 20 per cent more addedvalue than conventional
agriculture.Finally the GE scenariassume that sustainableagriculture is 1Qper centmore labaur-

intensivethan conventional agriculture.

Table 1. Green Economy assumptions for Agriculture

Desired fraction of sustainable farmlaird2030 20%
Impact of sustainable farming on yields 10%
Additional value added of sustainable produce 20%
Additional employment from sustainable farming 10%

Buildings

The GE scenario for buildings assumes an accelerated rate of green constimchoth newbuildings
and retrofits Thegoal is to achieve a30 per centgreen building share ofthe total stockby 2030.
Practicallythe GE scenariassumathat demand fomew buildings is going to be oriented towards green
buildings that if thisdemandis not sufficient, the remodeling of buildings reaching the end of tire@ful
liveswill follow green building standards, aniklat if the first two itemsare not sufficient to reach the
2030 target, existing buildings will betrofitted (e.g. through the allocation oénergy efficiency
incentives). Table @rovides an overview of the model assumptions for green economyscenarioin
the building sector.
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Table 2: Green Economy assumptions for Buildings

Desired fraction of new constructions sustainable 2010: 0%
2020: 0%
2030: 30%

Tourism

The GE scenario for the tourism sector assumes thaeb@entof new construction in the tourism sector
will be energyefficient andthat energyefficient hotelsgenerate 20per centmore addedvalue than
conventional hotelfdue to price premiurafrom ecotourism) In addition, the GE scenario assesses the
possibilty of sourcing 5(er centof the food to meet thetourismdemand fromlocal sustainable farm
andestimatesthe resulting changes iland andabourrequirements, productionand value addeéh the
agriculture sectorThe GE scenario alagsuma adoubling ofthe number of tourists fronsuchmarkets

as theBEuropeanUnion, Asia, and North America between 2018 and 20Rfurists from these markets
are expected to spend mor€inally this scenarimassumethat the average length of stay increases from
5.0days in 2016 to 5.3 days in 2025.

Table 3provides an overview of the model assumptions for the Green Economy scéoratti@ tourism
sector.

Table 3: Green Economy assumptions for Tourism

Desired fraction of new hotels sustainalitem

2030 50% of new constructior
Value added by green hotels 20%
Share of food for tourism sourced domestically 50%
Average length of stay
ggég 5.0 days
5.3 days
Increase in international visitors from higher +100% by 2025

spending markets

4. ANALYSIS OF RESULTS

4.1.Macroeconomic trends

This section presesthe macroeconomianalysis showshow sectoral performance can contribute to
national developmentandpresentsthe impacts d green economy interventions 08DR employment
and income, energy consumption, water use for domestic needs and irrigatimhcarbon emissions.
Selected indicators are presentedliable 5
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TheBAU scenariprojectsD S 2 NHA | Qa LJ2 Lldglightlii By2940tlie dopWayich sBRecie8

to be roughly3.9 million people¢ a 2.5 per centincrease compared to 201&:igure 2showsthe
RSOSt2LIYSyd 27 DfuelNgdchnp&ed tolhidthddaiata (redd Bng'which overlaps with
the blue simulatiop The assumption of a stébtrend for population was based on the trend of recent
years, and on the basis of the high population scenario of th&\dNd PopulationProspects

Figure 2: Population
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In the BAU scenarb D S 2 NH ARis@xpectedtd reacEES694 billion in 204Q with a real GDP per

capita of GEL18,000 compared toGEL 920 in 2016 (World Bank, 201)7 In the GE scenari®GDPis

projected to increase to GEU.0 billion by 2040.The cumulative difference in GDP between the BAU and

the GE scenario totals GEL7 bilionby 2040. S 6SSy wnamTt YR HnnnX DS2NHAL
to grow on average b$.8 per centand 4.0 per centper yearin the BAU and GE scenarios respectively

but most of the gai in the GE scenario is obsentsetween 2018 and 2030 (which are the yearsiitich

policies are implemented)MFforecasts a real GDP growth rate of per centin 2018 and 5.per cent

in 2022(IMF, 2017;)the GEnodel projects a real GDP growth rate d? ger centin 2018 and.2 per cent

in 2022.The contributiors of GE interventions become visibleZ2B20leading to reduced costs and higher

value addedwith the latterin the range 06.8 per centabove the BAU case betwe@020and 2040

Figure 3llustrates the development of real GO#¥the BAland GE scenarios comparedhistoricaldata
(left), and the contribution of agriculturedérk blue), industry grey) and serviceslight blue to GDP

(right).

2 Available ahttps://esa.un.org/unpd/wpp/and last accessed on October 15, 2017.
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Figure 3: Real GDP and sectoral contributions to GDP
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While industry and services shqgwojected growth, the expected decreasen the contribution of the
agriculture sector to GDP is consistent with thistoricaltrend (World Bank, 2017Yoth in the BAU and
GE scenariod he differences betweetihe BAU and GEasedetween 2020 and 2@Bare primarilydriven
by retrofits for buildings whichincrease thecontribution of the industry sectorto GDP more than
agriculture and services. In fact, the policy ambition in the industrial séctouch highein the GE case
than the scenarios simuladifor agriculture and services (i.&urism).

Figure 4illustrates the development of government revenues and the government net balance.
Government revenueand grantsin the BAU and GE scenariacrease torespectivelyGEL41.7 billion

and GEU3.8hillionin 204Q a difference oGEL2.1 billion. Between 201&nd 2040, government revenues
grow on average b§.0 per centper yearin the BAU scenario, arxy 6.2 per centin the GE scenari@he
improved performance of the GE scenario is primarilyedrilsy the higher economic growth forecast in
the GE casé\s a result,lie net balance in the GE scenamonains positive ani on averag8.4 per cent
higher than the BAU case between 2058d 2040.A budget surplusn both scenariosndicates the
capadty to reduce debt and/orallocate additional investmentsd stimulate growth aside from the
purchase of financial and nefimancial assets

Figure 4: Government revenues and grants and Government net balance
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Despitethe positive outlookfior government financegotal public debtin the BAU scenariis expected

to increase tdGEL36.6 billion in2040 primarily due to the assumption that the government will continue
to purchase financial and ndmancial assets following the trend of the ladgcade(roughly GEL 1.5
billion per year)In the GE scenario, public debt totals GEI2 8élion by 2040, which is GEL4Gillion
lower than inthe BAU scenaridlheincreasein public debtin both scenariogontributes to an increase
in annualinteres payments from GEL329.8million in 205 to GEL920.4 million (BAU)and GEI9099
million (GE)n 2040(using an interest rate of 2&er cen).

Figurel shows the development of total public debt and interest payments on public debt in the BAU
scenario compared to the historicédures

Figure 1: Total public debt and Interest on public debt
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DS2NBAI Qa SO2y2YAO RS@St2LIVSyd oS yaBotirand tacorhaFér LJ2 LJdz
the periodbetween 2018 and 204&he GEscenarioproduces arunemployment ratethat is 4.6 per cent

lower on averagethan under the BAU scenarifigure 6compares the unemployment rate of both
scenarios to historical datdt shows that GE interventions are forecast to reverse the BAU increase in
unemploymentin 202Q but that staring in 2030 after the end of the implementation of GE policies
unemployment will risgéunless new interventions are planned

Further, Figure6 shows that eal household income per capita is projected to increase from39&per
capita in 2015 t&GsEL &80per apita(BAU)and GEL8,800 per capita(GE)n 2040]
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Figure 6: Employment rate and Real income per capita
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Theeconomic development of Georgi@eads to an increase in personal income and purchasing power.
Private consumptionn the BAU scenariceachesGEL103 billion by 2040 In the GE scenario, private
consumption reaches GEQ8illion by 204Q or about 5per centhigher than in the BAU scenarkigure

7 shows thegrowth in total disposable income and total private consumptitor the BAUand GE
scenaris, compared to historicallata. Between 2004 and 2015, disposable income grew on average by
116 per centper year, and consumption expenditwby 114 per cent(GEOSTAT, 2014; 2015; 2016;
2017b) Between 2016 and 204@he annual growth rate$or both total disposable household income
and consumption expenditusdn the BAUand GEscenari® are projectedto be 6.1 per centand 63 per
centrespectively

By 2040, disposable household income increases from GBLbRIfon in 2015 to GEL287 billion per
yearin the BAU scenario and GE25.2 billion in the GE scenar{&GEOSTAT, 2017b)

Figure 7: Private consumption and Disposable income
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Investments

Theimplementation of all GE interventions requires a total investment of ZELbillion between 2018
and 2040¢corresponding tet.9per centof GOP between 2018 and 2030 andlper centof GDP between
2018 and 2040.

This investment leads to value creatjavith cumulative GDP being higher than the BAU case bg GEL
billion. Table 4provides an overview of the investmesitequiredfor each of thesectoralGE scenarios,
and the combined implementation of GE interventiohslso provides information oavoided costs and
added benefits, andshows that the simultaneous implementation of all GE interventions leads to
outcomes that are larger than the sum of sectoral interventions, due toefifects of macroeconomic
feedback loops.

TheGE scenarios changeet extentto which sectors respond to investments. For instarnbe targetin

the GE scenarito increase sustainable buildings leadsan increaseén retrofits that would occurin the

BAU case (where demolition and reconstruction are the primary drivers of the sector). In light of this, if
we were to consider only the extra cost of retrofits in the GE scenario relative to the BAU case, rather
than the full cost as shown iFabled, the total investment in the buildings sector in retrofits would decline

to approximately GEL 3.8 billian the buildingsscenarioand to GEL 3.3 billion the combined GE
scenario.The net investmentsavings (or reduced investments) in these two gregonomy scenarg®
relative to the BAU caseccur in partbecause of the lower cost of retrofits relative to new construction.
Thatbeing said, the report presents asnain result the total investmenhn orderto providean idea of

the amount of fundingrequired (from private and public sources) to implement the green economy
targetsanalysed

Table 4: Summary table on Investments, avoided costs and added benefits GE scenarios

Cumulative difference in GDP @&BAU M GEL 10,190.0 47,500.2 3,633.5 61,655.1

Investment
Buildings
Construction M GEL 8415 -13,612.8 0.0 -11,499.2
Technology M GEL 355 2,020.5 0.0 2,123.8
Retrofits M GEL 98.2 30,826.3 0.0 31,333.6
Agriculture 0.0
Irrigation M GEL 47.6 0.0 2,184.4 2,231.0
Organic farming M GEL 8.7 0.0 496.0 504.6
Sum of additional investments MGEL 1,031.5 19,234.0 2,680.4 24,693.8
Avoided costs
Operatihg Costs M GEL -87.6 3,328.8 -36.3 3,130.9
Investments in Power Generation M GEL 80.9 489.2 0.0 535.0
Investments in Wastewater treatmeni M GEL 96.7 0.0 0.0 96.7
Total avoided costs M GEL 90.0 3,818.0 -36.3 3,762.7

Added benefits
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Additionallabourincome M GEL 5,817.9 18,000.4 4,216.6 28,519.8

Avoidedsocial cost of carbon M GEL -14.3 522.2 7.0 505.1
Additional carbon sequestration M GEL 0.0 0.0 312.7 312.7
Social costs of emissions M GEL 20.2 -232.0 6.5 -203.5
Total added benefits M GEL 5,803.6 18,522.6 4536.3 29,337.6
Sum avoided costs and added benefits M GEL 5,893.6 22,340.6 4,500.0 33,100.3
Net benefit of GE intervention M GEL 4,862.0 3,106.6 1,819.7 8,406.4

Thebuilding and tourism sectstrequirethe largest share of investments to realize thrergyefficiency
ambitions. Overly a total investment of GE20.3 billion is required between 2020 and 2044 these

two sectors During the same period, GE interventions in the agriculture sector require total investments
of GEL2.2 billion for the installatiorof efficient irrigation infrastructure, and96 million to convert and
maintain 20percent2 ¥ DS 2 NH A | Q dsus@iNablHanting RractitaysAv8idédl costs and added
benefits are assessed for the period between 2020 and 20448ll investments.

Avoided costs

The transition to more efficient technologies yields cumulatwveidedcosts ofalmost GEL3.8 billion,
which is equivalent to savings of GEBmillion per year Extendinghe timeframe of the analysi®r the
lifetime of the investmentswould increase this figureOf the total avoided costs GEL3.1 billion are
realized fromreductions in operatig costs; energy efficiency measures in buildingsdy@imulative
reductions of GEB.3billion, equal to average savings of GBB.4million per year.The use of efficient
irrigation technologies realizes additional savings atrhost GEL682 million by reducing energy
requirements for irrigation. However, savings in energy expenditure are cancelled out through higher
O&M costs, yielding a nestavingof GEL36.3 million over 20 years (202B040). The transition to more
sustainable hotels allows fatownscalingwastewater treatmentfacilities (WWTR)which realizes GEL
96.7 million in cumulative avoided investment and O&M costs for WWTF capdeially, the
implementation of energy efficiency measuréasough the three sectorsontributes to GEB35million
avoided investment costs in electricity generation capacity.

Added benefits

In total, the GE interventions generate cumulative additional benefits worth28E billion between
2020 and 2040The added benefits assessed for the GE interventions are the gendahima income,
and social and environmental benefits of reducing €i1ans from energy consumption. By 2040, the GE
interventions are projected to create an additionkl3,600jobs and generate cumulative additional
labourincome ofGEL28.5billion. While total energy demand and emissions increase in the GE scenario
due o higher GDP growth, a reduction in {&bnissionds forecast, as well as a net reductimiative to

the BAU case for the buildirand the agriculture (irrigationdector. Specificallthe GE caséorecasts
savings 06.9million tonnes of CQuntil 204Q or 343,830tonnes per year on averag&his corresponds

to GEL505.1million cumulatively between 2020 and 2040th a social cost of cadn at GEL74/tonne
(US$31/tonne) (Nordhaus, 2017)Furthermore, the conversion to sustainable agriculture generates
cumulative additional benefits oGEL 312.7nillion by 2040 through increased carbon absorption.
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Sustainable landise practices increase carbon sequestration on avera@®Bby200tonnes peryear and
sequester a additional4.1 million tonnes of CQ@by 2040.

In addition to the financial indicators, the GE scenario yields multiple social and environmental benefits.
The transition to more efficient technologies enables Georgia to realize significant water and energy
savings. Total water consumption between 2020 and 2040 ipér.Zentlower compared to the BAU
scenario. Cumulative water savings tota2 billion n?, which is equivalent to average annual water
savings of roughlg0.3 million m3. The cumulative savings in electricity consumption from buildings total
30.3TWh by 2040and averagd .5 TWhover 20 yearsOn average, these savings represe@t4per cent
reduction in annual demand from buildings. With the end of the transition in 2040, the annual energy
demand from buildings 8.8 per centlower thanin the BAU scenario.

The returnon investment in energegfficient technologies in buildings is relatively small, due to a high
usage ofinexpensivebiomass for heating in rural areas. An additional analysis on the impacts of energy
efficiency improvements in buildings wasonducted, based on the assumption that efficiency
improvements irbuildingsare predominantly implemented in urban areas. To assess the impact of energy
efficiency measures in an urban context, an energy mix ges@entgas and 5@er centelectricity for
heating is assumed for both scenarios. All other assumptions remain equal.

The analysis reveals that, between 2020 and 2040, total investments of @illidn in energyefficient
technologies are required to upgrad80 per centof the building stok. Capital investment in the
construction of buildings remains the same as in@tbuilding scenario (GEL 17.2 billioBased on the
assumed energy mix for heating, the energy efficiency measures yield cumulative savings of GEL 5.9 billion
by 2040. Comgred to the previous GE scenario, total cumulative investments in energy efficient
technologies are GELZ3million lower, while cumulative savings in energy expenditure are 83E14

million higher.
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Table 5: Summary of macroeconomic results

Population People
BAU
GE

GDP M GEL10/Year
BAU
GE

GDP growth rate %
BAU
GE

Government revenues M GEL/Year
BAU
GE

Government expenditure M GEL/Year
BAU
GE

Total public debt M GEL
BAU
GE

Unemployment rate %
BAU
GE

Real household income per GEL10/Person/
capita Year
BAU

GE

28

3,755,604
3,755,604

27470
27,470

4.6%
4.6%

9,369
9,369

8,925
8,925

13114
13114

122%
122%

3,420
3,420

3,778,661
3,778,661

34,443
34,482

5.2%
5.2%

13,524
13,539

13,043
13,058

20,368
20,368

11.5%
11.3%

4,256
4,260

3,797,600
3,797,600

40,659
43423

3.4%
4.2%

18,070
19,278

17,526
18,718

25,100
25,051

13.8%
9.9%

4,993
5331

3,816,635
3,816,635

50,069
54,550

4.1%
4.4%

24,842
27,038

24,204
26,370

29,452
29,283

13.3%
7.4%

6,112
6,656

3,835765
3,835,765

59,196
62,228

3.5%
3.4%

32,459
34,107

31,716
33,341

33311
33,028

164%
11.6%

7,184
7,551

3,854,991
3,854,991

69,417
72,948

3.3%
3.2%

41,699
43,805

40,828
42,905

36,584
36,169

208%
16.2%

8,378
8,803



4.2.Sctoral dynamics
4.2.1. Buildings

Thebuildingmodel estimate the energy consumption in the building sectoyr energysourcesthe cost
of interventions and operationsand GHGemissions. It alsgrojects life cycle emissiondased on
estimates of cement and steel consumption.

The main indicators analyzed include required investments; savings on energy expenditures and avoided
costs for electricity generation and fuel imports; and added benefits such as job creation and reductions
in water use and emissions. Selected resultskéy performance indicators, are presentedliable 7.

4.2.1.1. GE opportunitiesdm theGreenGrowth Policy Paper

TheINDC submission and the Third National Communication to the UN$t€&&Dtthe need for energy
efficiency improvementgMinistry of Environment and National Resources Protection of Georgia,.2015)
The following policy actions are the most relevant in the context of green growth:

1 Reduce energy imports and increase energy independence, thrbatthdemand and supply
measures

1 Improve regulatory mechanisms and optimize supplycteate a business environment that
attractsdirectforeign investment

9 Incorporate thegoal of reducing GHG emissionand other environmental impactsnto the
evaluationof energy projects

Competitiveenergy pricesare key tothe energy sectaR & I 6 énéble @adnomi@ growthin a green
economy approachhowever, the emphasisshifts from price to consumption, ando the level of
expenditure resulting from consumption. khis approach energy expenditure is a more important
indicatorthan energy price.

The government of Georgia has already started planning for the introductioenefgy efficiency
regulations for buildings (the adoption of the Construction Caddenergy performance indicatorfor
examplg. Policies are already in place to incentivize remodeling and retrofitting efidienthe cost of
renovation is over 2per centof the value of the building, the government and the municipaityvide
suppot.
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Table 6: Assessment of selected green economy interventions in the energy gegtmrpt on energy
efficiency from the Green Growth Policy Paper)

Investment Avoided cost Added benefit
Incentives for Public incentive (G), Import of RE capacity Improved balance of
production and purchase of (P) payments (G),
servicing machiney (P), employment creation
capacitybuilding (P) (H), GDP growth (P, C
Energy Incentives for Public incentive (G), Electricity and energy Lower emissions (G),
efficiency building retrofits purchase of products bills (H,P), cost of employment creation
and efficient or retrofits (P,H) fossil fuel use (HR), (H), higher
appliances public generation savings/consumption
capacity (G) (H,G)

H = households; P = private sector; G = government
4.2.1.2.  Simulation results: BAU

In the BAU scenario, the total demand for floor sp#&erojected to increasby about 0.6 per cent
between 2.8 and 2040 as a result of low population growffigure8 illustrates the development of
demand for floor space in the BAU scendlédt), andcompares the construction rate of the BAU scenario
to historical data (right)Thesuccess of the incentives provided for the renovation of buildingsident

In fact despite the slow growth of total demand for floor space, total aaintonstructionrapproximates
2.7 million squarametres in the long run aaresult of reconstruction and retrofitsvith a peak in 2013 at
over 7 million squarenetres. Further, theprojectedpeak is reacheih 2020 as consequence of a modest
increase in demand for energpfficient buildings the shareis assumed to increage 10 per centby
2030) Onaverage 15 per centof the building stocksreplaced annuallyn the BAU scenar.

Figure 8: Demand for floor space (left) and total construction rate (rigl8AU scenario
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After 2030,the employment generated by buildingsestimated atoughly77,900jobs, of which50.7 per
cent stem from the operation of buildinggdue to low construction rates Employment from the
construction of buildings during peak construction periods can reach an employment shaneesfcét
Figure dllustrates the development dbtal employment from buildings anspecifically for constructian
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Figure 9: Total employment and Employment from construction of buildinB&U scenario
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The electricity demanébr buildingsis projected toincreaseslightlyas a consequence of the increase in
the building stock Thetotal annualnet demand for electricity from buildings is expected to red@s
million GJ (o118 TWh) by 2040The increases ianergydemand for heatingire a consequence of new
constructionandthe switching ofuels. The development of the total electricity dema¢idVh/year) and
energy demand for heating fuel&€JY¥rom buildings are shown iRigure 10

Figure 10: Electricity demand and Energy demand from buildinB&U scenario
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Theenergy demand for heating fuels depenidspart on the share okenergyefficient buildings.In the
BAU scenariduel wood, gasand oil(Figure 19 are assumed to be the main heating sourcasd they
increase the most as a consequence of the construction peak between 2010 andBg@B40, demand
for heating fueldor buildings in the BAU scenatiatals 44.7million GJ.

By 2040, 1® per centof the building stock is expected to beaergyefficientin the BAU scenaridue to
more energyefficient technology, the greening of the building stock causes per squatee energy
consumption to decrease fromil.2kW per m2 in 2010 t67.3 kW per m? in2040(Figure 1). The water
demand from buildinghoversaround 295 billiortitres per year in 2040Total per squaranetre electricity
consumptionand water demand from buildings adisplayed in Figure 1tight).

31



Figure 11: Energy consumption per m? (left) and water demand from buildings (rfdd3®U scenario
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Figure 12provides an overview of total direct @@missions from buildings. Annual £€nissions from
buildings are expected to readhl million tonnes per yearin 204Q The figure on the right shows €0
emissions from electricity generation compared to heatintated CQ emissions. Th&AU scenario
indicates that electricity consumption in buildin@scluding electricity used for heatingjoducesalmost
three times more C@emissionghan fossilfuel usefor heating.

Figure 12: Direct CQemissions from buildings (left) and &&nissions from buildings operations and
heating (right} BAU scenario
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The construction rate drives the demand for construction materlalthe long run, demand for steel and
cement reaches®000tonnesand470,000tonnes per year respectivelftigure 13provides an overview
of the demand for cement and steel in the BAU scenanl the emissions from the production of these

materials
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Figure 13: Demand for cement and steel from buildings (left) and indirect &ssions from buildings
(right) - BAU scenario
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4.2.1.3. Simulation results: GE

Thedemand for living space is assumed to be eduabthscenari. Differences in the construction rate
starting from2020are caused byigher ambition for sustainable buildisgnd bythe retrofitting of old
buildings to facilitate thisransition. Figure 14&ompareghe constructionandthe retrofitting rates of the
BAU scenario to theespective rates of the GE scenaifitvereduced construction raten the GE scenario
results from thehigh retrofitting rates

Figure 14: Total construction and retrofitting rate and Sustainable floor space
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Asa result ofnew sustainable constructioand retrofits, the stock of efficient buildings reache3.®
million squaremetresin 2040, three times as high as in the BAU scenaii®million squaremetres). By
2033, the share of energgfficient buildings is projected to rea@®.1 per cent Figure 15comparesthe
development of conventional and energyficient building stocks the GE andBAU scenar®

The requiredadditionalinvestmentsfor the transition to more sustainable buildinggal GEL19 2 billion
between 2020 and 2D, and includaupgrades in technolog such adight bulbsand appliance{GEL2.0
billion) andthe construction of new buildings and the costs of retrofitting old buildif@ELL7.2billion).
Theestimatedcapital costs primarily forretrofits rather than new constructionThis is because of th
short time available to reach the stated target sfistainable buildings, which, due to limitat®im the
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construction of new buildings, is satisfied primarily by retrofits. Also, it is assumednbiabfit increases
the average lifetime of buildingsontributingto a7.8 million square metraeduction in total construction
between 2020 and 204 he reduction of investment in new buildingelative to the BAU casigtals
GEL 3.0 billion (GELS8.5 billion for conventional and GE#4.5 billionfor energyefficient) during2020
2040 while cumulativenvestments in the retrofitting of buildings increase by GEL 30.6 billion to GEL 37
billion. Comparedvith the BAU scenariohts change representsfl per centreduction in investments
in new constructions and 457 per centincrease of investments retrofits.

Figure 15: Share of green buildings (left) and development of conventional and

energy efficient buildings (right)
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Employmentrom the construction obuildings remains unchanged compared to the BAU scenaribe
long run,the total number of jobsncreases taoughly91,400 jobs which is an increase 4f3,500jobs
compared to the BAU scenarigigure 1@llustrates the development of employment from buildings and
employment from construction of buildings in both scenarios.

Figure 16: Total employment from construction and O&M of buildiigBAU and GE scenarios
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In 2040, ahigher share of energgfficient buildingsauseghe annualelectricity demaul for buildingsin

the GE scenarito be 11.7per centlower than inthe BAU scenarioThisis equivalent to annual energy
savings ofapproximately5 GJ Further, the demand of heating fuels shifts towasdger, lowcarbon
energy sourcesAs a result of more efficient technologies, the energy demand for heating fuels in the GE
scenario totals 40.9 million GJ, which is 3.8 million GJ Ithaarinthe BAU scenaridzigure 17llustrates

the development of electricity and energy demand from buildings in the GE and the BAU stenario
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Figure 17: Electricity demand from buildings drienergy demand for heating fuels
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The increase in green buildings reducesdleetricityconsumption per squarmetre by 7.9 kWh per year
by 2040, fron¥12kWh in 2015 t®3.3kWh in 2040By 2040, hhe reduction in per squanmaetre electricity

consumptionand more efficient heating technologiggeld savings of GE210.5 million in annual

operating expenditures, which represents a cost reduction 6f7 per cent Figure 18illustrates the
development of per squarmetre electricityconsumption and total energy expenditure from buildings
the two scenarie.

Higherenergyefficiency contributes to cumulativeavings of GER.3 billion in the operating costs of
buildings by 204Q-urther, the reduced electricity consumptianthe GE scenarieads to capital savings
in power generation amounting t&EL489.2 million between 2020 and 2040 compared to the BAU

scenario

Figure 18: Per m?2 energy consumption (left) and total electricity costs in buildings (H@) scenario
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By 2040the increasecenergy efficiency in buildings contributes t6é & per centreduction in annuaCQ
emissiorscompared to the BAU scenarin.2040, C@emissiorsfrom buildingsare522,50tonneslower
compared to the BAU scenarigielding cumulativdy around 7.4 million tonnes of CQ@ in avoided
emissionsIn the GE scenario, annual &issions from buildings range arourid million tonnes per
year between 2020 and 204Gcompared to 8 million tonnes per year in the BAU scenaremissions
from both heatingandelectricityare lower compared to the BAU scenario. By 2040, annua¢@{3siors
from heating and electricitin the GE scenario are forecast to®é per centand 6.4 per centlowerthan
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in the BAU scenaridrigure 19compares direct C®emissions from buildingsand for heating and
electricityin the GEandBAU scenari®

Figure 19: Direct CQemissions from buildings (left) and &&nissions
from operations and heating (right)
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Lower energy requirements and electricity savings reduce GHG emissions and hence the social costs of
carbon from buildings. Compared to the BAU scenario, the social costs of carbon from buildings are
approximatelyGEL38.4million lower inthe 2030-2040period, or GEL522million cumulatively.

Water demand from building reaches 26illion litres per year in 2040, which i2ger centlower than
in the BAU scenaricAnnual water savingare approximately27.2 billionlitres. The recycling rate of
construction materials increases asesult of the efficiency of building$n particular,the demand for
cement and steel is reduced considerably. By 2040atlerageannual demand for cement and steel
16,900and77,00tonneslower per year respectivelywhen compared to the BAU scenaBetween 2020
and 2040 retrofits andthe recycling of materials yield an avoided productiorlef milliontonnes of
cement and310,00 tonnes of steel Asa result of avoided cement and steetquluction, a cumulative
reduction of758000tonnes of @ is achieved betwee@020and 2040in the GE case whatompared

to the BAU scenario
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Figure 20: Demand for construction materials (left) and avoided €Qissions
from material savinggright)
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Table 2: Summary of buildings results
Real constructiotsDP M GEL10/Year
BAU 1,686 1,412 916
GE 1,686 1,420 1,802
Share of energy efficient buildings %
BAU 0.0% 0.0% 9.5%
GE 0.0% 0.0% 27.4%
Energyconsumption GJ/m?
BAU 712 708 68.0
GE 712 708 643
CQ emissions from buildings M TonnéYear
BAU 6.7 7.6 7.9
GE 6.7 7.6 7.5
Total employment People/Year
BAU 102320 126,161 85,387
GE 102320 126514 120516
Total additional investmen&Evs.BAU M GEL/Year 0 27.2 25,398.9
Energy cost savingaEvs.BAU M GEL / Year 0 0 393
Avoided power generatiomvestmentsGEvs.BAU M GEL 0 0.0 341.1
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Reduced social cost of carb@Evs.BAU M GEL/Year 0 0 9 10
Reduced water us&Evs.BAU m¥Year 0 0 24577802 27,217,756
Reduced cement use GE.BAU TonngYear 0 0 74,594 51,568
Reduced steel use G&.BAU TonngYear 0 0 16,210 10,202

4.2.2. Agriculture

Two of the main national goals for the agriculture sectoriargroved food security (including access and
affordability), andanincrease irmddedvalue.

Theanalysis focusson two main strategies to increase production and productigithe improvement
of production practiceshat increase land productivityandthe improvement of water management to
increase the area that is irrigated.

Theoutputs of the model include agpulture production and land productivity, leading to an estimat
revenues and costs of production, and finally value added and profitalitycontribution to GDP)The
model also estimateproductioninputsto assess the sustainability of the agiture sector. Indicators
include land and water usandthe utilization of fertilizers and the resulting amount of nutrient loading
reaching watercourses. On the social sidedicators include job and income creation. Additional
indicatorsfor the envionmentinclude carbon sequestratioResults for these indicators, for the BAU and
GE scenarios, are presentedliable 9

4.2.2.1. GE opportunities from the Green Growth Policy Paper

The Green Growth Policy paper identfithe enabling conditions for sustainablgnanaging the
agricultural sectoon the supply side

1 Investmentdor technologies that make agricultural activities more resowetfecient

91 Incentives for ecologicalarming practices that preserve soil fertility and biodiversity (e.qg.
certification)

9 Postharvest storage

1 Researcland development on crops and farming practices

The national goals relad(i 2 adza dF Ayl o6t S F INAOdz G§dzNE | NB LINBaSyi

Development in Georgia 2046 n H(Miaistry o Agriculture of Georgia, 2015 pecificallythis document
highlights the need to improve infrastructure (to reach markatwe quickly, to encourageclimate-smart
agriculture practices, antb eliminate rural poverty through sustainable developntesf agriculture and
rural areas.

Table8 presentsa supplyside policyfor the agriculture sector and summarizes the investments required
to implement the policies in question, the avoided cosé®d the added benefits resulting from
implementation.
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Table 8: Assessment dd green economy interventioin the agriculture sectofexcerpt from the Green
Growth Policy Paper)

Investment Avoided cost Added benefit
Reducing Incentives for Training activities (G), Loss of ecosystem Employment (H),
pressure on ecological farming Compensation for services (P, G)p&ts  Higher land
the practices short-term of chemical fertilizers = productivity (P)
environment productivity decline  and pesticides (P), Climate resilience (P),
P) Water pollution (G) Access to foreign
markets (P), Food
quality (H)

H = households; P = private sector; G = government
4.2.2.2.  Simulation results: BAU

Theagricultureshare of realGDP is projected to rea€bEL3.5 billionin 2040, compared to GEL@billion

in 2015 Despiteprovidingjobs for almost40 per cent2 ¥ DS 2 NH A | Q & prddigtividzdfithéd A 2 y X
agriculture sector is expected to remalaw in the BAU scenario due to thiack of investment,
unfavorable external conditions atichited medanization(GCAD, 2015; BTI, 2018he gricultureshare

of GDPis projected to decreastgom around 9per centin 2015(World Bank, 2017}o approximately5

per centin 2040 Figure 2khows theagricultureshareof real GDP compared to its historical performance,
YR GKS aSOdi2Nna O2yiNRodziA2y G2 D5t 2@SNJ GAYSO®

Figure 21: Real GDP and Real GDP Share Agricul&#é) scenario
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Despiteits decreasing contributioto GDPR the agriculture sector continues to provide employment to
almost4Opercent2 ¥ DS 2 NH A | Thé realI3DBq®r pefsdrkifighn agriculture increases from
GEL 2,468 in 2016 to GER34in 2040.Figure 22llustrates the totalnumber ofjobs provided by the
agriculture sectorand the real GDP per person employed in agricultiye 2040employment in the
agriculture sector is projected to decrease to roughl88000 jobs primarily due to baseline
improvements irlabour productivity.
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Figure 22: Employment in agriculture and GDP per capita agricuk@&U scenario
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Overal] agricultual land increasesn order to supporta growing demand fofood production.As a
consequence of slow population gridw the total amount of agriculture land ixpected to increaséy
roughly 84,000 hectares, 6rlper cent from 2.6 million hectares in 2018 to2million hectares ir2040.
The expansion of agricultar land is mainly driven by population growtlAn increasing need for
subsistence farming, and export businesses for products that emjmternational reputation (e.g. wine).
The development of total agricultatland in the BAU scenario is depicted-igure 23left). In addition,
an overview of landised forselectedcropsis provided(right).

Figure 23: Total Agriculture Land and Agriculture land by cr&AU scenario
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In the BAUscenario, the share cfustainableland use practicesi2011 wad).1 per cent Figure 24
illustrates theshare ofsustainableagriculture landbver time in the BAU scenario.
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Figure 24: Share of sustainable agriculture and Sustainable production by-88p) scenario
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Figure 25illustrates total agricultureproduction and the annual CQabsorption rate from lad use
(including fallow and forest land) the BAU scenarid.otal agricultual production in the BAU scenario
totalsaround 1.8 milliortonneson average over the years, and is forecast to rerhggher than in 2000,
partially due tathe stabilizatiorof the population trendBy 2040, the C&tockfrom land use in the BAU
scenario is 508.million tonnes.

Figure 25: Total agriculture production and Total £$dock from land useBAU scenario
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4.2.2.3. Simulation results: GE

Thetotal amount of agricultualland and the land used by crop type remain unchanged in the GE scenario
relative to the BAU case. On the other hand, in the GE scenario the share of sustainable agriculture grows
from 0.1per centin 2017to 20per centin 2030.Figure 26llustrates theincrease in land under sustainable
farming practicegleft) andthe number of hectaresinder sustainable practices for growindpeat, maize

and potatoes(right). By 2@0, the area of wheatmaize and potatoesunder sustainable farmings
projected to incraseto 10,350 hectares 24,000hectaresand 4,700 hectaresespectively.

Thetransition to more sustainable agricul@alpracticesrequiresinvestments of GE496million between
2020 and 2@0, while investments imore efficientirrigation capacity during the same period to@EL
2.2 billion. Compared to the BAU scenaridietincrease insustainable agriculture lanthcreasesthe
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agriculture share ofreal GDPboy GEL193.4 million (5.5%)in 2040. Cumulatively, the greening of the
agriculture sector generates an additional GHEbillion in real value added between 2020 and 2040.

Figure 26: Share of agriculture land and Land used for sustainable agriculture
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Total agriculture production benefits from the increase in productivity causethdyexpanded use of
sustainable farming practices. By 2040, total annual agrieifitgduction is projected to be @ per cent
higher than in the BAU scenario. In additidghe higher carbon sequestratiocapacityof soil under
sustainable practiceleads to an increase ife annual C@absorption from land use bgpproximately
262,750tonnes compared to the BAU cas€he additionalCQ absorptionreaches4.1 million tonnes
cumulativelyin 204Q This translategdo a reduction in the social cost of carbon of GER.7million, or
GEL16.6 million per year on averagd-igure 27showstotal agriculture production and annual €0
absorption rates compared to the BAU scenario.

Figure 27: Taal agriculture production andofal CQ stockfrom land use
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Theuse of drip irrigationn sustainable agriculture contributes to significant reductions in water demand.
Overall, the GE scenario yieldsmulativewater savings 0823.1million m3, which representsre8.1 per
cent reduction in water consumptionfor the period 20202040 compared to the BAU scenario.isTh
translates toaverageannual water savings d@fl.1 million m3 possibly leading to the irrigation 88,600
additionalhectaresin water-scarce areas
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Figure 28: Cumulative water use from irrigation and Annual water use for irrigation
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The implementation of sustainablefarming practices benefits the economic performance of the
agriculture sectorln the GE scenarithe agriculture share aeal GDPy 2040sforecast to beGEL287.1
million higher than in the BAU scenarigpresentingan 8.1 per centincreasefor the year 2040.
Cumulatively, agriculture GDP is forecast to be &Ebillion higher than the BAU cas&hegrowth of
GDP translates into adper centincrease in the share that the agriculturecsor holds in total real GDP
(Figure 2%. Thetransitioncontributeson average5ELL121.8million in real value addeger year between
2020 and 204pand projets agriculture GDP to be per centhigher compared to the baselindhe
transition to sustainable faning practices increases total agriculture production in 2040 by (g5,
tonnes, or roughly 2er centabove BAU levels.

Figure 29: Real GDP and Real GBiare Agriculture
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As a result of higherlabour requirementsfor sustainableagriculture the GE scenario forecasts the
creation of17,500additional jobs by 2040This increases the share of employment of the agriculture
sectorin total employmentoy only 1.1 per cent but providesadditionalincome for rural communities
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Table 3: Summary of agriculture results

REAL GDP AGRICULTURE
BAU
GE

REAL GDP SHARE AGRICULTURE IN TOTAL
REAL GDP

BAU
GE
EMPLOYMENT IN AGRICULTURE
BAU
GE
SHARE OF SUSTAINABLE AGRICULTURE
BAU
GE
AVERAGE PRODUCTIVITY PER HECTARE
BAU
GE

ADDITIONAL INVESTMENT IN ORGANIC
AGRICULTURE GE VS. BAU

ADDITIONAL INVESTMENT IN IRRIGATION
TECHNOLOGIES GE VS. BAU

AVOIDED SOCIAL COST OF CARBON FROM
INCREASED CARBON UPTAKE GE VS. BAU

AVERAGE ANNUAL REDUCTION IN WATER
USE GE VS. BAU

EMISSION REDUCTIONS FROM LAND USE
CHANGE GE VS. BAU

4.2.3. Tourism

M GEL10/Year

2,036
2,036

%
7.4%
7.4%

People

875067
875067

%
0.01%
0.1%

TonndHectare

25
25
GEL/Year 0
M GEL/Year 0
M GEL/Year 0
M3/ Year 0
TonnéYear 0

2,262
2,285

6.6%
6.6%

813426
817,106

0.1%

4.6%

2.8
2.8

6,700,08
4

26

4,09217
4

57,600

2,697
2,839

5.4%

5.7%

775453
791,751

0.1%

20.0%

2.8
2.9

30,079167

60.9

8.0

32,091,878

258560

3,528
3,722

5.1%

5.3%

767,920
785401

0.1%

20.0%

2.8
2.9
30,566,334

38.5

82

41,153,620

262,752

The analysis of the tourism sector focusestba opportunities arising frongreeninginfrastructure,
diversifying theopportunities forecotourism and relying on local food suiggl

44



The modelssesasthe required construction ofustainablebuildings the related job creation,andthe
impact on GDHob and income creation, costs and revenu&leenvironmentalconsiderations include
wastewater and nitrogen loading, whidanlead to harmful discharges in coastal areésy results are
presented inTable 11

4.2.3.1. GE opportunities from the Green Growth P&lagyer

National goals relating to the sustainable management of the tourism sector are presented in the reports
GDS2NBAI ¢ 2 dfS3GA2015F ¥ RI & &BE S ¢MiniBu$ AfNEBohdmy and Sustainable
Development of Georgia, 201IJhesedocumentsanticipatethat ecotourismwill play an increasingly
important role.

TheGreen Growth Policy Papergardsgreen growth as a way to allow the tourism sector to geowd at

the same time help several other sectors (e.g. agriculture). On the other hand, the tourism sector needs
support from other sectors: infrastructure (e.g. airpgaind roads)a healthy environmentalocal supply

of agricultural productsreliable energy and parks. Indeed, the tourism sector can thrive only if other
sectors provide good services at affordable prices and if the environment is properly managed.

¢tKS GDS2NBAI (GDAzZRM présedtsitheyuini§ fridciples and strategic objectives that
should guide tourism development in the country for the next ten years. Sp26@igpolicy objectives
are as follows:

1 Increase thesectoQ & REFDR:Bn@ilbutionto the 6.7 per centlevelof total GDP

1 Increase average spending per visitor fr&BL 785 to GEL 1,2285$320 toUS$500)
1 Increase the number of people employed in the tonrisector by 8%er cent
1 Extend the average length of stay to 5.3 days
1 Increasdoreign direct investmenin the tourismindustry by 63er cent
1 Double the number of visitors froime higher spending markets of EU, Asia, and North America
Table 4: Assessment of selected green economy interventions in the tourism sector
E ts (P),
. r?ergy COS.S.( ) Employment (H),
Investments in . Climate resilience . .
Construction costs Tourist arrivals (P),
green (P), Loss of .
_ frastruct (G) ‘ . Local economic
Reduce ecological | infrastructure ecosystem services | . H. P)
footprint of tourism (©)
infrastructure Empl t(H
Increase Ecological lllegal logging (G), Rr;cpr;);/tri];igl H),
network of assessment (G), Loss of biodiversity .
rotected areas| Monitoring (G) (G, P) opportunities (H, P),
P g ’ Tourist arrivals (P)

H = households; P = private sector; G = government
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4.2.3.2. Simulation results: BAU

Tourismis forecast to remaimn importantsector for the Georgian economy the BAU scenariolhe
total number of overnight stayis projected to increasby 80.2per centbetween 2016 and 204@nainly
driven by international arrivals fanulti-day recreational travel. Onelay trips to Georgia and domestic
multi-day tourism are expected to increase slightly in the futégure 30shows the total number of
overnight staygleft) andthe total number of tourist days by tourist gropght).

Figure 30: Total number of overnight stays and Total number of days by tourist grBétJ scenario
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Tourism GDPis projected toalmosttriple between 2016 and 204(Figure 3}, driven by the increase in
tourist arrivals IN201540 KS G 2 dzZNA a Y & S OréaGR @asHL2. 3billidifandiziprdjecéd G 2
to reachGEL4.7 billion by 2040 Supported bythe increase in tourists and value addeedr tourist, the
share of tourisnin real GDAncreasesrom around 56 per centin 2016 t06.7 per centin 2040in the BAU

scenario
Figure 31: Tourism real GDPBAU scenario
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Employmentin the tourism sectois projected to increaséom 179,100 jobs in 2014 661,700 jobs in
2040.Figure 3Xhows total employment in tourism in the BAU scengaaiad illustrates theservices and
tourism shares of total employment.Figure 32ndicates that by 2040 roughh6.2 per centof all jobs in
the services sector are provided by touriselated activities
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Figure 32: Employment in tourism and Employment share of tourism and
services in total employmentBAU scenario
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OveralE DS 2 NHA I Qais forécdsNth grovidecc®iniodaNdn fols4.6 million overnight says
per year by 2040, which is almddb timeswhat the Georgian National Tourism Administration (GNTA)
reported in 2015The number of hotels increases as a consequenhagberdemand for accommodation
from tourists. The total number of hotels incressfrom 1,475 in 2@ (GNTA, 2016p roughly4,660in
2040.

The total crop consumption from tourism in 20i@aled about 14,000tonnes and isforecastto more
than double by 2040. Wastewateyenerationis calculated based on an estimate of UNEPL1)andis
projected to reach around 7.billion litres by 2040, compared to 3.5 billiditres in 2015 Figure 33
provides an overview of the annual crop consumption fromriem (left) and the wastewater generation
from tourists (right) in the BAU scenario.

Figure 33: Total crop consumption and Wastewater from touris®AU scenario

total crop consumption from tourism wastewater from tourism

30,000 8B

22,500 6B
g B

£ 15,000 £ 4B
E 5

7500 2B

0 0

2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040 2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040
Time (Year) Time (Year)

wastewater fom tourism : Georgia 22 Mar - Tourism BAU:

total crop consumption fom tourism : Georgia 22 Mar - Tourism BAY:

4.2.3.3. Simulation results: GE

Inthe GE scenaridhe share of green hotels reach&S per centin 2040 while total demand for floor
spaceincreases by 1.million m2 as a consequence of the increase in average length of stay per tourist
This mean that by 2040atotal of 2 million squaremetres of hotel spaceare projected to beenergy and
water-efficient. Figure34 shows the projected growth of hotel space under the two scenarios.
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Figure 34: Total demand for floor space from hotels and Green hotel area compared to total hotel area
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Theadditional hvestmensrequired to achieve higher efficiency in tk&E tourism scenarimtal GELL.1
billion cumulativelyby 2040.Investmens in energyefficient technologies totatloughly GEL35.5million,
while costs for new construction and retrofiteach GEL939.7 million. The incremental increase in
demand leads to the construction of abol® million m? of energyefficient building space, while only
88,400mz are satisfied by retrofitsThe sourcing of food lodgiwould require cumulative investments of
GH. 56.3 million in the agriculture sector, in addition to the investments in the building sector.

As a consequence of thiming ofinvestments in energefficientK 2 1 Sf a X DS 2 NH doeQa & 2 dzN
not realize savingdetween 2030 and 2040,but incurs GEL87.6 million in cumulative operational
expenditure.Thisis equivalent to average annuadiditional cosbf GEL8.8 million.

By 2040, he additional value added by green hotétsreases reaGDPfrom tourism by5.8 per cent
compared to the BAU scenarior GER.3billion cumulativelyFigure 35hows the tourism share of real
GDP irthe GE and BAU scenasidhetourism shareof real GDRn the GE scenario is forecast to reach
6.9 per centin 2040,0.2 per centhigherthanin the BAU scenario.

Figure 35: Real Tourism GDP and Share of tourism in real-&BPscenario

real gdp tourism share of tourism in real gdp
5B .09
3.75B .0675
3
2 _
g 25B E 045
[73
(0]
1.25B o
0
0

2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040
2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040

Time (Year)

X . . Time (Year
real gdp tourism: Georgia 22 Mar - Tourism GE2 share of tourism in real gdp : Georgia 22 Mar - Tourism { )
real gdp tourism: Georg ia 22 Mar - Tourism BAU2 share of tourism in real gdp : Georgia 22 Mar - Tourism BAY:
real gdp tourism: Data AB share of tourism in real gdp : Data AB:

Employment in tourism results from the increasing construction of hotels to meet the demand for
overnight stays. By 204@he transition to green practices generat@2,600 additional jobs, which
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increases theshare oftourism-related activitiesn total service employment by.2 per centto 57 4 per
centin 204Q Bothindicators for both scenaricare displayed irFigure 36

Figure 36: Employment in tourism and Employment share of tourism and services in total employment
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Thehigh efficiency of the newly constructed green hotels yields additibraefits for the hotel sector
By 2040the additional conversion dt million squaremetres yieldsannual savings of GRL4 million in
hotel operatingcosts, which is equivalent to savings of GRlper squaremetre per yearfor greenhotels.
The green economy scenagaptures an increase in total tourists, which leadsigher total operatig
costs for the sector. As a result, the benefits of green hotels woultidre than the GELL.2 per square
metre per year savings underthe original assumptionsFurthermore, the reduction in energy
consumption andhe shift to more sustainable and reliableeating systems contributes to emission
savings oapproximately6,300tonnes per year by2040(Figure 37.

Figure 37: Total annual operation costs and Directz@dissions from buildings
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Between 2020 and 2040 tlaperatingexpenditures of buildinggncrease bya cumulativeGEL87.7million
as a consequence of increasing touvisitsand length of stayNet savings in operatgexpendituresfrom
buildings start accruingfter 2035 and average GEL 2.3 million per year betw2036 and 2040The
reduction in electricity consumption contributes #oreduction intotal investments in power generation
capacity by GE0.9million compared to the BAkcenario Further,the reduction in total C&emissions
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from buildings reducethe annualsocial costs of carbon in 2040 by GBD,000compared to the BAU
scenario.

An additionalbenefit from greenhotels is the reduction in total wastewater amawater demand as
result of more efficient facilitiesTheavoided investments in waswater treatment capacityamountto
GEL 96.7 milliarin 2040, vastewater from tourism is projected toe 1.1 per cent or 87.4million litres
per yearlower than in the BAU scenaridespite the increase in tourist dayghich increases demand in
the medum and short term(Figure 38

Figure 38: Wastewater from tourism
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TheGE scenario assumes that pér centof the food demand from the tourism sectowill be sourced
domesticallyfrom sustainable agriculturdvieeting this demand will requiran additional4,160hectares

of farmlandby 2040compared tathe BAU scenaridetween2030and 2040, total additionadumulative
investments of GE&6.3million are required to source food from sustainable agriculture; &Bkmillion

are invested in irrigation infrastructure, and GEE million for the establishment and maintenance of
sustainable agriculture landhe demand for crops from tourism and additional land requirements for
both scenarios are illustrated Figure 39

Figure 39: Crop consumption from tourism and Land requirements for domestic sourcing
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In 2040, he additional productiorin the tourism sector is projected to contributeEL3.4 million to the
agricultureshare ofreal GDP. The expansion of agricudfdand is projected to generatapproximately
1,750additional jobs by 204(a0.2 per centincrease in total agriculture employme(iigure 40.

Figure 40: Additional value added and Additional employment from singdood domestically
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Table 11: Summary of tourism results

TOTAL NUMBER OF TOURISTS
BAU
GE

AVERAGE VALUE ADDED PER TOURIST
BAU
GE

REAL GDP TOURISM
BAU
GE

GDO SHARE OF TOURISM IN TOTAL GDP
BAU
GE

TOURIST ACCOMMODATION CAPACITY
BAU
GE

EMPLOYMENT IN TOURISM
BAU
GE

SHARE OF ENERGY EFFICIENT HOTELS
BAU
GE

LAND FOR LOCAL FOOD PRODUCTION
BAU
GE

ADDITIONAL INVESTMENT IN ENERGY-
EFFICIENT BUILDINGS GE VS. BAU
AVOIDED ENERGY COSTS GE VS. BAU

AVOIDED SOCIAL COST OF CARBON GE VS.

BAU

ANNUAL CO2 EMISSION REDUCTION GE VS.

BAU
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16.4
16.4

204.4
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288.6
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26.6
26.6
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0.0%
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0.00
0

0

19.1
19.1

515.5
515.5

3,224
3,302

6.4%
6.6%
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0
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5. CONCLUSIONS

The main goal for this study is to inform the preparation of a National Green Economy Strategy for
Georgia. It does so by quantifying the outcomes of selected green economy interventions identified in the
Green Growth Policy Paper, providing forecasts sxrsectors and economic actors, for the three
dimensions of sustainable development, and over time.

The analysis was carried out with support from the Ministry of Economy and Sustainable Development,
and through consultations with several Ministries, Icsaciety groups and academia. This is a crucial
aspect of this study, which uses a participatory modeling approach to set the boundaries of the model
and effectively capture key indicators and feedback loops responsible for past and future sectoral and
macroeconomic performance.

The three sectors analyzed buildings, agriculture and tourismg show that important savings and
additional benefits relative to the BAU scenario can be realilzgdnvesting in green economy
interventions.Environmentaperformancealsoimproves
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APPENDIXIDOCUMENTATION OF DATA SOURCES

Macroeconomy

Table Alprovides an overview of the key assumptions and variables usegttthe parametes and

calibrate the macroeconomic sector of the simulation model.

Table Al: Key assumptions for the Macroeconomic sector

Nominal GDP Time series

(GEL 31.76 billion in 2015)
Real GDP Timeseries

(GEL 26.24 billion in 2015)
GDP growth rate Time series

(2.5% in 2015)
Employment by sector Time series
GDP by sector Time series
GDP deflator Time series

Public sector

(GEOSTAT, 2017a)
(GEOSTAT, 2017a)
(GEOSTAT, 2017a)
(GEOSTAT, 2017a)
(World Bank, 2017)

(GEOSTAT, 2017a)
(GEOSTAT, 2017a)

Table A2provides an overview of the key assumptions and variables usegttthe parametes and

calibrate the public sector of the simulation model.

Table A2: Key assumptions for the Macroeconomic sector

Government revenues Time series
Governmentexpenditure Time series
Government consumption Time series
Gov. operating balance Time series
Grants Time series
Subsidies and transfers Time series

57

Statistical publication of SNA:
(GEOSTAT, 2014)
(GEOSTAT, 2015)
(GEOSTAT, 2017b)

Supplemented by GEOSTAT
(GEOSTAT, 2017a)



Population

Table A3provides an overview of the key assumptions and variables usagttthe parametes and
calibrate the population sector of the simulation model.

Table A3: Key assumptions for the Population sector

Population
Birth rate
Death rate

Migration
Demand for food by crop

Agriculture

Time series

(3.7 million in 2013
Time series

(16% in 2015)
Time series

(1.3% in 2015)
Timeseries

Time series

(GEOSTAT, 2017a)

Calibration
(GEOSTAT, 2017a)

Table Adprovides an overview of the key assumptions and variables usegttthe parametes and
calibrate the agriculture sector of the simulation model.

Table A4: Key assumptions for the Agriculture sector

Total agriculture land
Agriculture land by crop
Productivity per hectare by crop

Labourproductivity agriculture
Irrigation efficiency

Capital cost of irrigation systems
(USD per hectare)

O&M costs of irrigation systems

Tourism

Time series (GEOSTAT, 2017a)
(2.5 million ha in 2015) (World Bank, 2017)
Time series (GEOSTAT, 2017a)
Time series (GEOSTAT, 2017a)
Time series (GEOSTAT, 2017a)
Flood: 25% (Sauer, et al., 2010)
Sprinkler:  64%

Drip: 82%

Furrow: $208.56
Sprinkler: $556.00

(AgriLIFE Extension, 2011)

Drip: $1,200.00

Furrow:  $24.00 (FAO, 1997)
Sprinkler: $34.00

Drip: $48.00

Table A5provides an overview of the key assumptions and variables usegttthe parametes and
calibrate the tourism sector of the simulation model.
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Table A5: Key assumptions for the Tourism sector

Number of domestitourists

Number of international tourists

Avg. length of stay per tourist

Number of hotels
Total accommodation capacity
Avg. valued added per tourist

Tourismlabourintensity

Buildings

Time series

(22.9 million in 2015)

Time series

(Intl. Oneday: 2.2 million in 2015;
Intl. multi-day: 23 million in 2015)

Domestic: 2.2 days
Intl. oneday: 1.0 days
Intl. Multi-day: 5.0 days
Time series

(1,475 in 2015)

Time series

(20.6 million in 2015)
Time series

(GEL 46.01 per person in 2015)
Time series
(0.00011 Jobs/GEL in 2015)

Georgia tourism in numbers
(GNTA, 2014)
(GNTA , 2015)
(GNTA, 2016)

GNTA statistics portal
(GNTA, 207)

(GEOSTAT, 2017a)
(GNTA, 2017)

Table AGprovides an overview of the key assumptions and variables usegttthe parametes and
calibrate the buildings sector of themulation model.

Table A6: Key assumptions for the Building sector

Lighting requirements per mz
Heating requirements per m2
Length of heating period

Cooling requirements per mz2

Conventional buildings
Lighting technologies

Heating technologies

Air conditioning technologies

Appliances
59

Conventional: 15 W/m?

Efficient: 10 W/m?2
Conventional: 50 W/m2

Efficient: 40 W/mz2
Conventional: 168 days
Efficient: 134 days
Conventional: 5.0 W/m2
Efficient: 2.5 W/m2

Incandescent: 100%

LED: 0%
Natural gas: 40%
Oil heating: 5%

Fuel wood: 50%
Wood pellets: 0%
Geothermal: 0%
Electric heating: 5%
Inefficient: 100%
Efficient: 0%

35 kWh/mz?/year

(MultiHeat, 2015)
(BRE, 2013)

(DoE, 2005)vith calibration to
local data



Efficient buildings

Lighting technologies Incandescent: 0%
LED: 100%
Heating technologies Natural gas: 60%
Oil heating: 0%
Fuel wood: 10%
Wood pellets:  30%
Geothermal: 0%
Electric heating: 0%
Air conditioning technologies Inefficient: 0%
Efficient: 100%
Appliances 30 kWh/mz2/year
Energy

Table A7provides an overview of the key assumptions and variables usegttthe parametes and
calibrate the energy sector of the simulation model.

Table A7: Key assumptions for the Energy sector

Demand for energy by source Time series (GEOSTAT, 2017a)
(IEA, 2017)
Energy price by source Time series (GEOSTAT, 2017a)
Total energy demand Time series (GEOSTAT, 2017a)
(175718TJ in 2015)
Electricity generation by source Time series (GEOSTAT, 2017a)

(Gas: 238 million MWh in 2015, (ESCO, 2017)
Hydro: 8.45 million MWh in 2015)

Power generation capacity Time series (GEOSTAT, 2017a)
(Gas: 911.2 MW in 2015
Hydro: 2,798.0 MW in 2015)

Capital cost per MW of capacity Gas: $450,000 (IEA, 2014)
Hydro: $2,080,000

Lifecycle C@emissions per MWh Gas: 0.7®nne/MWh (Turconi, Boldrin, & Astrup, 201z
Hydro: 0.0Xonne/MWh

Pm25 and NOx emission factor gas Pm2.5: 0.270 kg/MWh (CEC, 2011)

NOx:  0.378 kg/MWh
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