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Abbreviations
CBA

Cost Benefit Analysis

CFL

Compact Fluorescent Bulb

EC

European Commission

EE

Energy Efficiency

EuP

Energy using Products

ErP

Energy related Products

ETS

Emissions Trading Scheme

EU

European Union

GEL

Georgian Lari

GLS

General Lighting Service (incandescent) bulb

GPP

Green Public Procurement

HAL

Halogen bulb

ITS

INOGATE Technical Secretariat

LED

Light Emitting Diode bulb

LFL

Linear Fluorescent bulb

MoE

Ministry of Energy of Georgia

SEAP

Sustainable Energy Action Plan

ToR

Terms of Reference

WD

Working Document
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1. PART 1 – EUROPEAN COMMISSION
1.1.Background
Assignment Title:
Country and Dates:
Beneficiary Organisation:
Beneficiary Organisation key contact persons – name
and e-mail address
Deliverables Produced
Expert Team Members

Market Transformation Strategy for Lighting Products in Georgia,
CWP.15.GE
Tbilisi, Georgia, December 2015 – March 2016
Ministry of Energy of Georgia
Mikheil Mumladze, Head of Analytical Department of the Ministry
of Energy of Georgia, M.Mumladze@energy.gov.ge
Final report and presentations
N.Lazashvili, T. Ramsson, J. Gardiner, M. Allington, W.F. Lutz

1.2.Essence of the Activity
The Technical Assistance (TA) assignment on the development of Market Transformation Strategy for
Lighting Products in Georgia was implemented during the period December 2015 – March 2016. The
TA was requested by the Ministry of Energy of Georgia that is responsible for the development of
Energy Policy, improvement of energy efficiency (EE) and the development of renewable energy
systems (RES) in the country.
The overall objective of the assistance was to promote the transformation of the lighting market in
Georgia, in order to lead to displacement of traditional inefficient light sources and wide-scale
adoption of energy efficient lighting technologies. The specific objectives were to raise awareness
and inform senior staff of the Ministry of Energy, other relevant ministries and interested
stakeholders on efficient lighting technologies and EU legislation in this field (e.g. the EU Energy
Labelling Directive and the Ecodesign Directive).
The Energy Labelling Directive and Ecodesign Framework Directive have been operating in the EU
since 1992 and 2005, with both having undergone major revisions in 2010 and 2009 respectively.
Green public procurement is a voluntary instrument that was first defined by the EU in 2008. The
impact of these measures and a fiscal measure were modelled as part of a cost-benefit analysis of
this TA to assess the impact of implementing these policy options in Georgia.
The ITS fully achieved the overall and specific objectives of the TA assignment that were related to
the contribution to Georgia’s approximation with EU legislation and enhanced capacity of the
beneficiary to elaborate a strategy for lighting market transformation, which can form part of the
new National Energy Strategy for Georgia, currently under development.

1.3.Key Findings
1. The Georgian lighting market is currently unregulated. There are no laws or regulations requiring
locally produced or imported products to comply with international standards in Georgia. As a result,
the market is dominated by poor quality, mainly incandescent bulbs imported from China and
elsewhere. Energy efficient bulbs are also sold in markets and shops, but these are also mainly poor
quality imports from China that often have short lifespans and poor quality light compared to high
quality, branded bulbs.
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2. There are no requirements for Green public procurement in Georgia. Procurement departments
generally use the ‘lowest first cost’ approach to procurement, which results predominately in the
purchase of inexpensive incandescent bulbs in this sector. There is also no incentive for staff to use
energy efficient replacement bulbs in public organisations. At the same time, 11 municipalities in
Georgia that are the signatories of the Covenant of Mayors plan to displace their inefficient light
sources and install modern LED lamps as a part of their Sustainable Energy Action Plans (SEAPs).
3. Street lighting installation has been a municipal priority since the mid-2000s in Georgia. As
indicated in the SEAP reports, there is considerable interest in the installation of energy efficient LED
street lights due to the large potential for electricity savings and associated financial benefits. In
order to finance the high upfront cost of changing over existing street lighting luminaires,
municipalities can potentially use ESCO schemes.

1.4.Ownership and Benefits of the Activity
The main benefits of the activity for the Beneficiaries are:
1. The Georgian experts and decision makers improved their understanding on elements of the
Ecodesign and Energy Labelling policies and next steps required for lighting market
transformation in accordance with the EU best practices.
2. The results and recommendations of the analysis can be used by the Ministry of Energy to
elaborate a strategy for lighting market transformation, which can form part of the new
National Energy Strategy for Georgia.
The Beneficiaries took ownership in the following way:
1. The Beneficiary and local stakeholders provided ITS with all requested information and
necessary support during the preparation and implementation stages.
2. The developed proposals for market transformation towards efficient lighting were endorsed
by the Ministry of Energy of Georgia. The results of the discussions and received comments
are reflected in this report.

1.5.Recommendations
1. Adopt either voluntary or mandatory Green Public Procurement (GPP) measures related to
lighting products. It is recommended that the decision to adopt either voluntary or mandatory GPP
be taken as part of the development of a National GPP Action Plan for Georgia, similar to the 23 EU
Member States who have them in place. This action plan could focus on lighting products in the
short term and be expanded to other products in the future. In order to align with the EU
approaches to GPP, it is recommended to develop a National GPP Action Plan for Georgia using the
GPP Training Toolkit developed by the European Commission.
2. Adopt the EU Ecodesign Framework Directive (2009/125/EC) Implementing Measure on Light
Sources after it is formally legislated by the European Commission. It is likely that the existing (as of
May 2016) draft working document on Light Sources will be revised from its existing format prior to
being formally legislated. It is recommended that an assessment of the impact of these revisions on
Georgia take place prior to adoption. Particular attention should be given to the timing of
4

implementation and the potential impact on consumers and public/ private sector budgets.
Consideration should also be made regarding interactions and timing of adoption between GPP
measures and the Ecodesign Implementing Measure.
3. Carry out additional stakeholder consultation and analysis related to the introduction of fiscal
measures prior to implementation. It is recommended to assess the impact of a range of surcharge
levels and then to agree an appropriate level with key stakeholders. An appropriate level would lift
the price of incandescent and halogen bulbs high enough to motivate consumers to switch to a more
efficient bulb. The surcharge could be fixed or gradually ramp up to the agreed level over a period of
time.
4. Improve reference scenario (baseline) when better data becomes available. It is recommended
to update the models developed as part of this work with newer input data when it becomes
available. For example, it was mentioned during the 2nd mission that the next version of the
Georgia Statistical Yearbook will contain revised population values, which would affect the
residential sector energy consumption values. There could also be other ongoing projects whose
outputs could be used to update the model inputs used in this work. Better input data would bring
higher confidence to the modelling.

1.6.Challenges Faced
The ITS experts did not face any challenges during the preparation and the implementation of the TA
assignment, except the lack of initial statistical data on the energy consumed for lighting in Georgia.
To resolve this issue, ITS experts made a number of assumptions and suggested ways for the
improvement of the modelling based on the information that can be available in the future.

Impact Area
Policy

Regulation

Technology
Environment

Economics

Social

Table 1. Impact Matrix
Developments
Support for the
implementation of
Ecodesign, Energy Labelling and Green
Public Procurement policies
Support for the implementation of
Ecodesign and Energy Labelling regulations
on lighting
Support of the development and utilisation
of energy efficient lighting technologies
Energy efficient lighting is a relatively quick
and easy measure to reduce energy
consumption and CO2 emissions
Short payback period of Energy efficient
lighting measures. Indicators of decreased
energy dependency
Lower energy bills for residential
consumers. Improvement of safety issues
such as personal safety, road safety and
security of property because of efficient
street lighting

2012 (%)*
0%

Feb 2016 (%)*
20%

0%

15%

5%

25%

5%

45%

10%

40%

5%

35%

* The impact is estimated based on the experts’ opinion under the current circumstances and can be changed over time
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2. PART 2 – BENEFICIARY
2.1. Executive Summary
This report examines the results of the assignment "Market Transformation Strategy for Lighting
Products in Georgia" implemented by the EU funded INOGATE Technical Secretariat (ITS) project.
The overall objective of the assistance was to promote the transformation of the lighting market in
Georgia, in order to lead to displacement of traditional inefficient light sources and wide-scale
adoption of energy efficient lighting technologies. In doing so, this activity will bring Georgia closer in
line with EU best practices and lead to the adoption of EU Directives and legislation.
The specific objectives included to raise awareness and inform senior staff of the Ministry of Energy,
other relevant ministries and other stakeholders on efficient lighting technologies and EU regulations
in this field (e.g. the EU Energy Labelling Directive and the Ecodesign Directive). Also included were
to analyse and propose alternative and/or complementary policy options for consideration by the
Ministry of Energy. This analysis can also be used by the beneficiary to elaborate a strategy for
lighting market transformation, which can form part of the new National Energy Strategy for Georgia,
currently under development.
The Energy Labelling Directive1 and Ecodesign Framework Directive2 have been operating in the EU
since 1992 and 2005, with both having undergone major revisions in 2010 and 2009 respectively.
Green public procurement3 is a voluntary instrument that was first defined by the EU in 2008. The
impact of these measures and a fiscal measure were modelled as part of a cost-benefit analysis to
assess the impact of implementing these policy options in Georgia. The outputs indicated that 2 of 3
policy options (with the exception of the fiscal measures one) had benefits that outweighed costs by
a ratio of 7:1 – 9:1 when looking at the impact across all sectors modelled (residential, nonresidential and street lighting).
This part of report consists of five chapters, listed as follows:
Chapter 2.2 provides an introduction to the scope of work, site visits and activities under this
assignment.
Chapter 2.3 explains the current lighting market in Georgia, the various EU policies affecting the EU
lighting market and transposition of EU policies to Georgia.
Chapter 2.4 sets out the Cost-Benefit Analysis (CBA) methodology and states the data inputs and key
assumptions used to model the impact of EU lighting policies on Georgia, whereas Annex 4 and 5
present the quantitative and qualitative analysis carried out for this work respectively.

1

http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32010L0030
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009L0125#ntr3-L_2009285EN.01001001-E0003
3
http://ec.europa.eu/environment/gpp/what_en.htm
2
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Chapter 2.5 provides conclusions and recommendations related to the transposition of EU lighting
policy to Georgia.
Part of the assignment was a Capacity Building Workshop on energy efficiency lighting and market
transformation strategies. The agenda and the presentations at this workshop can be downloaded
from the INOGATE web portal on the following link: http://www.inogate.org/activities/698?lang=en

2.2. Introduction
This assignment was implemented by the EU funded INOGATE Technical Secretariat (ITS) project
during the period December 2015 – March 2016. The assignment was carried out in compliance with
the application for technical assistance “CWP.15.GE”, Market Transformation Strategy for Lighting
Products4 in Georgia" submitted by the Ministry of Energy of Georgia (MoE).
The scope of work according to the Terms of Reference (ToR) was separated into two stages:
Stage 1 Capacity Building Workshop on energy efficiency lighting and market transformation
strategies
1. Preparation and delivery of PowerPoint presentations and hand-out material for a 2 day
Capacity Building Workshop to be held at the Ministry of Energy, Tbilisi in Georgia. The
content of the presentations included the following:
a. Introduction to efficient lighting technologies;
b. Introduction to regulatory and non-regulatory strategies and instruments for lighting
market transformation in the EU and world-wide;
c. Presentation of the EU Energy Labelling and Ecodesign Directives, and their
implementation for lighting products in the EU;
d. Presentation of options, models and strategies for implementation of lighting market
transformation strategies in Georgia.
2. Participation in a site visit, arranged by MoE, to a high-end lighting retailer in Tbilisi.
3. Close liaison with MoE on all organisational and event content issues.
4. Discussed potential policy options for lighting market transformation in Georgia, which
address energy, environmental and industrial policy objectives.
5. Discussed and finalised the technical details of the Stage 2 of this technical assistance,
including the Stage 2 work plan.
The Stage 2 of the assistance consisted of the following steps which were determined in greater
technical detail by the outcome of Stage 1:
1. Gathered data through survey on stock, sales, lifetime, energy performance of different
lighting products in Georgia related to the specific policy options agreed with MoE;
2. Identified potential policy options for phasing out / encouraging more efficient lighting

4

“Lighting product” will be the term used in the future regulations for lamps and LEDs, etc.
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technologies, based on:
a. Mandatory Minimum Energy Performance Standards (Ecodesign) and Labelling (as
part of this there would need to be tactics to avoid intermediate-efficiency halogen
lamps dominating the market);
b. Mandatory or voluntary market transformation programmes such as early
replacement programmes, green procurement, incentive schemes, retrofitting of
lighting systems in commercial and public buildings, awareness raising and
information for consumers.
3. Prepared a cost/benefit analysis for a maximum of three potential policy options:
a. Agreed data and assumptions with the beneficiary;
b. Quantified the potential for energy savings and GHG emissions reduction;
c. Quantified the costs associated with achieving those savings;
d. Projected the likely change in market share for different technologies over the next
decade along with associated revenues;
e. Projected the likely impact on Georgian employment.
4. Prepared a plan to implement and communicate the selected policy options.
Stage 1 of this assignment was completed in December 2015. Stage 2 took place during January and
February 2016, the methodology and outputs of which form the basis of this report and its
recommendations.
The assignment started with the Capacity Building Workshop on energy efficiency lighting and
market transformation strategies. This workshop and the follow-up meetings with the Ministry of
Energy Analytics Team were critical to defining the scope of modelling related to Stage 2. The mission
provided an opportunity for the ITS experts to familiarise themselves with the Georgian lighting
market and to present the EU experience in implementing policies encouraging the uptake of energy
efficient lighting. During a second mission to Tbilisi in February 2016, the ITS experts presented the
outputs of a cost benefit analysis on the residential, non-residential and street lighting sectors in
Georgia. The results were first presented to the Head of Analytical Department for Ministry of
Energy of Georgia to obtain initial feedback and agreement that outputs were suitable to present to
a wider audience. The following day, the outputs were presented to a wider audience including
representatives from the Ministry of Finance, the Ministry of Energy's Analytical Department, and
members from non-governmental organisations related to energy efficiency.

2.3. Background
2.3.1.Description of the Georgian lighting market
Residential sector
The ITS team understands, based on the information gathered, that the residential lighting market in
Georgia is currently unregulated meaning there are no laws requiring locally produced or imported
products to comply with international standards. There are also no requirements for product testing
to check that products perform in line with the standards and information provided on packaging. In
addition, there are no existing regulations requiring the use of energy efficient bulbs.
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As a result of this lack of regulation, the Georgian residential lighting market is dominated by poor
quality, mainly incandescent bulbs imported from China and elsewhere. A common observation is
that these bulbs have much shorter lifespans than advertised on packaging and indeed some
incandescent bulbs never work at all. These bulbs are sold in markets, supermarkets and other retail
shops.
Energy efficient bulbs are also sold in markets and shops, but these are also mainly poor quality
imports from China. They are cheap, but often have short lifespans and poor quality light compared
to high quality, branded bulbs. Light bulb sellers in these shops also have limited knowledge of
energy efficient lighting performance parameters. Therefore it is not uncommon for residential
consumers to buy energy efficient lighting that doesn’t meet their requirements for brightness, light
colour (i.e. white light versus yellow light), direction of light and so on.
High end lighting shops exist and stock high quality, branded bulbs, but at considerably higher prices
that are difficult to afford for much of the Georgian population. During the first mission to Tbilisi, a
high-end retail shop was visited and sales staff appeared to be quite knowledgeable about energy
efficient lighting products. During the two missions to Tbilisi, feedback from attendees also indicated
that branded energy efficient bulbs can also have shorter lifetimes due to variable quality of
electricity supplied (i.e. large variations in the supplied electricity frequency and voltage that are out
of tolerance and hence potentially damaging to the energy efficient bulbs).
There are also concerns about health impacts related to energy efficient lighting. Concerns mainly
relate to perceived risk due to mercury content in Compact Fluorescent Bulb (CFL) bulbs5. Although
these risks have largely been disproved6, there is nevertheless a range of scepticism in Georgia
related to their use.
It is also worth noting that there can be a lack of understanding related to energy efficient lighting in
Georgia. The EC-LEDS survey5 states that most respondents that used energy efficient light bulbs
were unable to name the type of bulb used, but it also stated that respondents had a willingness to
use energy efficient bulbs in future.
Commercial/ Public sector
The commercial and public sector lighting market is similar to the residential market because of the
lack of regulation of lighting products in Georgia. Procurement departments generally use the ‘lowest
first cost’ approach to procurement (as opposed to a ‘total cost of ownership’ approach), which
results predominately in the purchase of inexpensive incandescent bulbs in this sector, despite their
high running costs and short lifetimes.

5

Enhanced Capacity for Low Emission Development Strategies/ EC-LEDS Clean Energy Program: Knowledge,
Attitude and Behaviour Baseline Study (ACT on behalf of Winrock International Georgia, 2014)
http://pdf.usaid.gov/pdf_docs/PA00KTFV.pdf
6
https://www.epa.gov/cfl
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Within the public sector, procurement is done centrally, which implies that when a light bulb reaches
its end of life, staff generally purchase cheap replacements themselves rather than to order it
centrally and have to wait a period of time for it to arrive7. Because the electricity bills are paid for
centrally, there is no incentive for staff to use energy efficient replacement bulbs.
Similar to the residential sector, Sustainable Energy Action Plans (SEAPs)8 of municipalities often
contain initiatives to use energy efficient lighting in public buildings. For example, the Tbilisi SEAP
includes measures such as ‘MB 2.1. Lighting System with Fluorescent bulbs’ where energy efficient
lighting systems were planned to be installed in at least 30 municipal buildings. Similarly, 113 Tbilisi
kindergartens were chosen to install over 7,000 energy efficient light bulbs, or around 60 energy
efficient bulbs per school.
It is also worth noting that the SEAPs developed by various municipalities in Georgia mostly included
measures to reduce electricity consumption related to lighting. For example, the Tbilisi SEAP
installed light 27,000 light sensors in common areas of residential buildings during 2010 – 2014,
saving nearly 8,000 MWh of electricity. To put this into context, the saving from this measure is
around one tenth of the expected annual output of Georgia’s first 20MW pilot wind farm at Gori.
Outside of Tbilisi, SEAPs prepared by other municipalities have also identified energy efficient lighting
measures for municipal buildings, mainly on the basis that energy efficient lighting is a relatively
quick and easy measure to reduce energy consumption.
Street lighting sector
Installation of street lighting can bring considerable improvements to quality of life in urban areas,
particularly around public safety issues such as personal safety, road safety and security of property.
Street lighting installation has been a municipal priority since the mid-2000s in Georgia.
Municipalities have chosen traditional lighting technologies such as mercury vapour and more
recently, high pressure sodium lighting, to light up streets. No information related to street lighting in
rural areas was found.
As indicated in the SEAP reports, there is considerable interest in the installation of energy efficient
LED street lights due to the large potential for electricity savings and associated financial benefits. In
order to finance the high upfront cost of changing over existing street lighting luminaires,
municipalities will likely seek funding from central Government or potentially to contract with energy
service companies (ESCOs) who would install energy efficient lighting for no upfront cost, and receive
payment via the value of electricity saved over a pre-determined period of time. In 2015 Sinatlis
Kalaki Ltd (City of Light Ltd)9 announced a tender requesting Expression of Interest submissions to

7

Based on local expert outreach to municipalities to understand prevalence of energy efficient lighting in the
non-residential sector. Details of persons contacted available in Annex 2.
8
Sustainable Energy Action Plan – an initiative under the Covenant of Mayors whereby signatories commit to
developing a SEAP for their cities.
9
http://www.cl.ge/ge/
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change 96,000 lamps with LED lighting in 2016. According to the terms and condition of the tender,
the investment will be done by an investor who will be reimbursed from the cost of the saved
energy.
2.3.2.Transposition of European lighting policy
The European Union has two main legal instruments for improving the energy efficiency of products,
including lighting products. They are the Ecodesign Directive and the Energy Labelling Directive.
The Ecodesign Directive provides a framework of consistent EU-wide rules for improving the
environmental performance of energy-related products, including products that consume energy
such as household appliances and information and communication technologies, and products that
influence energy consumption, such as windows and taps/showers. Crucially, it sets out (through
Commission Regulations or "Implementing measures") mandatory requirements for the minimum
energy performance of these products, and thus helps to prevent the creation of barriers to trade, to
improve product quality, and to strengthen environmental protection10.
The Energy Labelling Directive provides a framework of consistent EU-wide rules for displaying
information on the energy efficiency of certain domestic appliances to consumers in a clear and
standard format in order to enable them to make informed purchasing decisions.
In order to implement these directives, “implementing measures”, i.e. product-specific regulations,
are required. Current and future implementing measures for lighting products are described below.
Current Ecodesign Implementing Measures for Lighting
The Ecodesign implementing measures currently in force for lighting products are:
1. Commission Regulation (EC) No 244/2009, which regulates non-directional 11 household
lamps in the domestic sector. Since coming into force in 2009, this regulation has removed
less efficient incandescent bulbs (also known as “general lighting service” or GLS bulbs) from
the market in successive stages. GLS bulbs with an energy consumption of 100 Watts (W) or
greater were removed in 2009, 75W GLS bulbs were removed in 2010, 60W GLS bulbs in
2011, GLS bulbs with power consumption less than 60W were removed in 2013. In its next
stage, this regulation will remove “C Class” halogen bulbs in 2018.
2. Commission Regulation (EC) No 245/2009, which regulates the following tertiary-sector12
lighting products: fluorescent lamps without integrated ballast, high-intensity-discharge
lamps, and equipment needed to operate such lamps (i.e., ballasts and luminaires).
In successive stages since 2009, this regulation has removed the following types of lamp from

10

http://ec.europa.eu/growth/industry/sustainability/ecodesign/index_en.htm
Directional lighting products emit at least 80% of their light in a cone angle of 120°. Non-directional lighting
products emit their light more widely.
12
Tertiary-sector lighting consists of office lighting and street lighting
11

11

the market: less-efficient halophosphate fluorescent lamps, less-efficient high-pressure
sodium lamps, and less-efficient metal halide lamps. When its next stage comes into effect
in 2017, it will also remove less-efficient compact fluorescent lamps (CFL).
3. Commission Regulation (EC) No 1194/2012, which regulates directional lamps, LED lamps
and related equipment (ballasts and luminaires). In successive stages since coming into
force, this regulation has removed less-efficient tungsten reflector GLS bulbs and less
efficient medium-voltage and low-voltage halogens from the market. When its next stage
comes into effect in September 2016, it will also remove less-efficient CFL reflector lamps
and compact metal halide lamps.
The Explanatory Memorandum13 accompanying proposed new draft regulations (see details in next
sub-section) estimates that these three Ecodesign implementing measures will achieve energy
savings of 102 terawatt-hours (TWh) and 35.9 million tonnes of CO2-equivalent by 2020.
The Energy Labelling implementing measure currently in force is Commission Regulation (EU)
874/2012, which specifies labelling requirements for lamps as well as luminaires. The format of a
label for lamps and the format of a label for luminaires are shown in Figure 1 below.

Figure 1. Existing EU Energy labels for lamps (on the left) and luminaires (on the right)

Future Ecodesign Implementing Measures for Lighting
The European Commission has proposed draft regulations (known as “Working Documents” (WD)) to
update the Ecodesign and Energy Labelling requirements on lighting products in order to:

13

Available at
http://www.eceee.org/ecodesign/products/domestic_lighting/ExplanatoryMemoradum18March2015.pdf
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Consider all lighting technologies within two groups:
o Lighting products – which are powered by mains electricity;
o Lighting product components – which includes standalone lighting products, but also
parts thereof, which follow specific component definitions in light emission, power
conversion and lighting control;
Create energy performance levels that are technology neutral, independent of standards and
from which there are no exemptions;
Set more ambitious energy performance targets;
Simplify energy labelling and other product information requirements;
and change the label scale from “A++ – E” to “A – G” (as part of a general rescaling of the
Energy Label for energy related products 14).

In their current draft form (it is important to note that at time of writing this is a proposal only and
likely to change through consultation), the new regulations are expected to come into force on 1
September 2018. The proposed Ecodesign draft regulation sets the minimum energy efficiency
requirements in three stages over a period of six years – minimum luminous efficacy15 levels are
expected to be 60, 80 and 120 lm/W, in 2018, 2020 and 2024, respectively. Under these
requirements, halogen lamps will be phased out by 2018 and CFL lamps will be phased out by 2020,
since their efficacies do not meet the minimum levels. Furthermore, by 2024, all the lamps classified
as “G”, “F”, “E” and part of “D” would be removed from the market. Among the current best
available technologies, only LED or OLED lamps would remain on the market. Simplification of the
verification procedure for market surveillance is also proposed. In addition, the draft WD includes
considerations to prevent fraudulent performance during the tests.
Proposed energy-labelling requirements will be simplified. Main changes include the establishment
of rules to ensure the label will be placed on the surface facing consumers, the review of ranges and
classes, which now vary from “A” (most efficient) to “G” (less efficient), and the adoption of the
efficacy in lm/W, to determine the ranges instead of the calculated energy efficiency index (EEI) used
in previous regulations.
2.3.3.Policy options in Georgia
MoE and the INOGATE team agreed initial Policy Options on 17 December 2015. These were
updated, following modelling work and subsequent discussion between MoE and the INOGATE team
and finally agreed upon on 29 January 2016 (see details in Annex 1). They are as follows:
1. Policy Option 1, “Ecodesign and Energy Labelling”, consisting of the:
a. Modelling of impacts of Minimum Energy Performance Standards taken from the
Ecodesign Working Document on lighting products, combined with a

14

http://www.europarl.europa.eu/RegData/etudes/BRIE/2016/579091/EPRS_BRI(2016)579091_EN.pdf
Lighting efficacy is a measure of how much light (in lumens) is output per unit input power (in Watts). Hence
higher efficacy = increased efficiency of conversion of input power into light.
15
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b. Qualitative assessment16 of impact of proposed labelling measures on lighting products.
Policy Option 1 assumes that the Ecodesign and Energy Labelling regulations for lighting products will
enter into force in Georgia in 2018 and that the content of those regulations will be the same as that
of the Working Documents provided to the Ministry of Energy by the INOGATE team.
2. Policy Option 2, “Fiscal measures” consisting of:
a. Modelling the impacts of a 1 GEL17 flat-fee supplement to the import duty on GLS
lighting products and halogen lighting products from January 2017, combined with a
b. Qualitative assessment of the impacts of a new assembly line for LED lighting
products located in a Free Economic Zone 18.
Policy Option 2 assumes that imported parts will not be subject to VAT but finished products sold in
Georgia will be subject to VAT.
3. Policy Option 3, “Mandatory green procurement for lighting in public-sector buildings”,
consisting of19:
a. Modelling the impacts of mandatory green procurement for lighting products in
public-sector buildings (GPP) imposed by MoE nationwide from January 2017,
assuming that:
i. Municipalities and provincial authorities will have to undertake GPP because
of centralised procurement procedures;
ii. Early replacement of lighting products may be modelled if relevant studies
can be found that show that public authorities do replace failed lighting
products with more efficient lighting products ahead of the known start date
of GPP;

16

Due to a lack of clear evidence on the impact of labelling on lighting products, it was not possible to model
with confidence the impacts of labelling requirements from the Energy Labelling Working Document. The
qualitative assessment did nonetheless consider impacts on uptake of more efficient products on the basis of
the Energy Labelling Working Document, and assessed energy savings were segmented for each sector.
17
NB: 1 GEL was chosen as a notional value by MoE. Sensitivity analysis of this value is not possible because the
model does not allow for the use of alternative values without manually changing the underlying assumptions
related to sales of different technologies due to product price. This is because the model does not
automatically change the proportion of each light technology sold over time as product prices change.
18
Because light products produced in a free trade zone and sold in the Georgian market would still be subject
to VAT, these impacts were not modelled.
19
Modelling the impacts of providing “nudge” information about lighting on electricity bills was also considered
as a second element of Policy Option 3. However, for reasons explained Section 3, this impact was applied to
the model outputs for the residential sector of all Policy Options.
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iii. The lighting products installed under GPP before 2018/before 2020/from
2020 onwards will conform to the minimum requirements set out under the
Ecodesign Working Document for Stage 1/2/3 respectively.
In addition to these three Policy Options, a fourth consisting of the three of them combined was
assessed by the INOGATE team. For all Policy Options, quantitative analysis was possible only for
impacts that were modelled. Data inputs are set out in Section 2.4. The INOGATE team performed a
gap analysis and attempted to collect any additional data required and/or make any additional
assumptions required.

2.4. Cost benefit analysis methodology
2.4.1. Introduction
The methodology used to carry out a cost benefit analysis (CBA) on the agreed policy options
employs a similar approach set out by the European Commission’s guidance on conducting impact
assessments, which forms part of the EC’s Better Regulation Guidelines20. These guidelines seek to
set out a standardised and consistent approach to policy making in the EU, where policies are
designed to achieve their objectives at minimum cost.
Impact assessments collect and analyse evidence to assess if future EU action is justified and how
such action can be designed to achieve desired policy objectives. An impact assessment identifies
and describes the problem, establishes objectives, formulates policy options and assesses the
impacts of these options. The Commission's impact assessment system follows an integrated
approach that assesses (in a proportionate manner) the environmental, social and economic impacts
of a range of policy options thereby mainstreaming sustainability into European Union policy making.
A CBA is one of the key steps in impact assessment analysis, whereby costs and benefits of each
policy option are assessed in a quantitative and qualitative manner, with quantitative analysis
monetised as far as possible. The Stage 2 technical assistance under ‘Market Transformation
Strategy for Lighting Products in Georgia’ (CWP.15.GE) carried out the CBA stage of an EC style
impact assessment. The steps prior to the CBA such as the problem definition, justification for action,
and setting of objectives have already been established to a degree because these items were set out
in the Terms of Reference related to this work.
The outputs of this CBA analysis can be used by Georgian policy makers to refine and adjust policy
options related to this work. This analysis can also increase understanding of EU style policy appraisal
and to understand how obtaining better data can enable refined and improved models and
associated decision making. To carry out a CBA analysis on the agreed policy options, a series of
steps were undertaken for each sector modelled during this process.

20

http://ec.europa.eu/smart-regulation/guidelines/
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Key Steps to CBA modelling
Step 1 was to carry out a literature review and other research to understand the quantity and quality
of data available on the Georgian lighting sector. The ITS local expert contacted a variety of national
government, local government and NGO sector organisations in order to obtain this data. A
complete list of documents and other data sources found related to this project is contained in
Annex 2.
Step 2 was to narrow the scope of modelling to be in line with the data available. This involved
narrowing the scope related to the various policy options and related to the actual lamp products
being modelled. In all sectors, precise data related to lamp technologies by power rating was not
available or deemed unreliable. Therefore assumptions related to average lighting product
parameters were developed. Various approaches were taken to estimate the stock of products
within each sector; these will be described in each sub-section below.
Step 3 was to prepare an assumptions note outlining the data and assumptions that would be used
to develop input data into the models. This was then submitted to the Georgian Ministry of Energy
Analytical Department for approval to ensure agreed with the proposed approach and source of
assumptions related to developing input data. All Modelling Assumptions Agreed with Ministry of
Energy of Georgia is provided in Annex 3. The key input data for each model is as follows: stock,
usage (hrs/year), lifetime (years), average bulb energy demand (Watts), bulb price (GEL). In addition,
CO2 emission factors and energy prices for each sector were identified.
Step 4 was to use the agreed set of assumptions to prepare input workbook spreadsheets. These
spreadsheets contain all the data transformations used to turn the raw data into model inputs.
Step 5 was to prepare Excel spreadsheet models using a macro tool developed for the UK
Government’s Energy Using Products Programme (EUPP). EUPP is a programme that provides an
evidence base to the UK Government to assist in decision making related to the Ecodesign
Framework Directive Implementing Measures.
Step 6 was a sense check of model outputs using other data sources such as IEA energy statistics and
Georgia MARKAL21 model outputs. A discussion of these sense checks took place during the 2nd
mission to Tbilisi in February 2016.
Step 7 was to revise the models using the agreed revisions to the assumptions as discussed during
the 2nd mission to Tbilisi.
Sections 2.4.2 – 2.4.4 below explain further details related to the modelling scope and assumptions
related to Steps 1 – 4. Step 5 is explained in more detail in Section 2.4.5, while Steps 6 – 7 are
explained in Annex 4. Aspects of the original set of policy options that were subsequently excluded
from the CBA modelling due to lack of evidence or data are presented in Annex 5.

21

MARKAL is an energy systems model developed by the IEA ETSAP programme and used by many countries
including Georgia (http://www.iea-etsap.org/web/Markal.asp)
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2.4.2. Key inputs and assumptions - Residential sector
Residential sector models were prepared for incandescent bulbs (GLS), halogen bulbs (HAL), compact
fluorescent bulbs (CFL) and light emitting diode bulbs (LED) because these are the four most
commonly used technologies in the Georgia residential lighting sector. Key input data for these four
bulb types are listed in Table 2 below. 2014 was chosen as a representative year as this was the year
the data supplied was associated.
Table 2 Residential sector key inputs

Stock data were based on Georgia Statistical Yearbook population values from 2004 – 2013 and a
linear trend going forward. Population values were divided by the average household size in Georgia
(3.7 persons22) to estimate number of households. The number of households was multiplied by the
average number of bulbs per household (8 23). This calculation results in an estimate of stock values
with technology proportions informed by MARKAL estimates.
Lifetime data were based on Georgia specific usage data from the MARKAL model and MELISA24
technical lifespan data.
Power data were taken from the MARKAL model because it is Georgia specific. This data were
derived from the EC-LEDS (2014) report. The MARKAL data suggests that a higher proportion of GLS
bulbs in Georgia are 75W and 100W bulbs compared to EU and UK. This appeared sensible as EU/UK
higher watt bulbs in 2014 were mostly removed from the EU market due to Ecodesign Regulations.
Price data were taken from a variety of sources including primary research visiting supermarkets and
specialty retail lighting shops in Tbilisi.

22

Value supplied by the Ministry of Energy Analytical Department
EC-LEDS report (Winrock International, 2014)
24
EU Model for European Light Sources Analysis (MELISA) 2015, available at http://ecodesignlightsources.eu/documents
23
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2.4.3. Key inputs and assumptions - Non-residential sector (Commercial/ Public sector)
The non-residential sector is defined as all commercial and public sector buildings including office
space, schools, hospitals, warehouses, workshops, and military buildings. Non-residential sector
models were prepared for incandescent bulbs (GLS), halogen bulbs (HAL), compact fluorescent bulbs
(CFL), linear fluorescent bulbs (LFL) and light emitting diode bulbs (LED) as these were identified as
the main technologies used in the non-residential sector in Georgia. Key input data for these four
bulb types are listed in Table 3 below. 2014 was chosen as a representative year as this was the year
the data supplied was associated.
Table 3 Non-residential key inputs

Stock data were derived using estimates of m2 of building floor area in the non-residential sector that
requires lighting. Square meter estimates were derived from values supplied by the Sustainable
Development Centre REMISSIA, the non-profit organisation carrying out MARKAL modelling on
behalf of Georgia, who estimated non-residential m2 of floor space as part of their work on Georgia’s
Nationally Appropriate Mitigation Actions (NAMAs) proposal.
A study on Energy Efficiency Trends in Residential and Commercial Buildings (US DOE, 2008) 25 states
that overall economic activity, as measured by GDP, is a key determinant of commercial sector
growth, and, in turn, commercial floor space growth. On this basis, historical trends related to m2
non-residential floor area are based historical World Bank GDP values for Georgia from 2006 – 2013
and Asian Development Bank GDP projections for Georgia in 2014 and 2015.
A linear trend going forward was used to estimate future stock values. Stock values by technology
used the same proportions as MARKAL 2014 technology proportions and the lower end of the
REMISSIA estimates of non-residential m2 of floor space requiring lighting. The m2 of floor space
were combined with lux levels (lumens/m2) of 300 and the technical performance of each technology
in order to estimate number of bulbs per m2.

25

http://apps1.eere.energy.gov/buildings/publications/pdfs/corporate/bt_stateindustry.pdf
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Lifetime and usage data were based on MELISA technical data because the MARKAL data were
incomplete.
Power data were derived from responses received from a short survey of municipalities in Georgia
that prepared SEAP reports and MELISA technical data. Municipalities suggested that average GLS
bulbs used in non-residential applications is 100-150W. The median value has been used for the
modelling. Other power data were taken from MELISA.
Price data were taken from a variety of sources including responses from municipalities and primary
research visiting supermarkets and specialty retail lighting shops in Tbilisi.
2.4.4. Key inputs and assumptions - Street lighting sector
Street lighting technologies used in Georgia were identified in the various SEAP plans that were
reviewed as part of this work. The scope of street lighting technologies included in the models are
mercury vapour, high pressure sodium (Sodium), CFL, metal halide and LED.
Table 4 Street lighting key inputs

Stock data were limited to information contained in the various SEAP reports. According to the
Georgia Statistical Yearbook (2013), 73% of Georgia’s urban population is covered by a SEAP report,
and the balance of urban street lighting was developed using an assumption of number of
streetlights per person living in an urban area. Because no data were available outside of the SEAP
reports, it was assumed that no or only marginal street lighting exists in rural areas of Georgia.
Historical street lighting trends were derived for Georgia using the historical data contained in the
Tbilisi SEAP and this trend was applied to the rest of the urban areas within the scope of modelling.
Future stock trends were derived using the same method used in the SEAP Tbilisi report. The SEAP
Tbilisi used population growth assumptions to estimate future stock, noting that the report
suggested Tbilisi population growth would be 1.1% per annum whereas population growth outside of
Tbilisi would be less at 0.5% per annum. The 0.5% assumption was used due to potential for internal
migration to Tbilisi from other regions in Georgia.
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Technical performance and usage data were derived using a variety of sources including the SEAP
reports, MELISA, the UK Market Transformation Programme26 and online research.
Price data were taken from a variety of sources including responses from municipalities SEAP reports.
Price data were excluded for mercury vapour, CFL and metal halide lamps because sales of these
types of lamps would not be required in order to comply with revisions to the Ecodesign regulation.
2.4.5.Cost benefit analysis modelling approach
The CBA analysis undertaken used Excel spreadsheet models generated by a macro tool. The macro
tool was originally developed to assist the UK Government with policy appraisal related to Ecodesign
Framework Directive Implementing Measures. It is therefore compatible to be used for the Georgian
lighting sector as Georgia specific energy prices and emission factors could easily be inserted into the
model templates.
Each Excel spreadsheet model uses the structure outlined in Annex 6. The yellow coloured boxes are
the input sheets, the blue coloured boxes are the calculation sheets, and the green coloured boxes
are the output sheets. The red/ blue box is where the key inputs described in the previous sections
all map to the various input boxes. The calculation sheets simply combine the input data to generate
outputs in the form of electricity consumption (GWh) by scenario. Savings are estimated by
subtracting the various policy scenario electricity consumption from the reference (also known as
baseline or business as usual) scenario electricity consumption. The CBA analysis is based on
electricity savings resulting from each policy option.
In order to establish benefits related to electricity savings from the various policy options, the savings
were multiplied by sector specific electricity prices to establish money values of electricity savings.
Similarly CO2e savings were estimated by multiplying a Georgia specific emissions factor to the
electricity savings. The CO2e savings were then multiplied by UK projections of the traded price of
carbon to monetise the values. Future values were discounted using a 13.54% rate provided by the
Analytical Department of the Ministry of Energy.
Cost values were based on the marginal cost per unit of lighting products purchased to comply with
the various policy options. The marginal cost is the difference between a policy compliant lighting
product minus a reference lighting product. For example, an LED bulb used in residential applications
is assumed to cost 19 GEL compared to a GLS bulb at 1.1 GEL. The marginal cost is 19 – 1.1 = 17.9
GEL.

26

http://efficient-products.ghkint.eu/product-strategies/viewall/briefing-note.html#viewlist
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2.5. Recommendations and conclusions
Recommendations:
1. Adopt either voluntary or mandatory Green Public Procurement measures related to lighting
products.
It is recommended that the decision to adopt either voluntary or mandatory GPP be taken as part of
the development of a National GPP Action Plan for Georgia, similar to the 23 Member States who
have them in place 27. This action plan could focus on lighting products in the short term and be
expanded to other products in the future. In order to align with the EU approaches to GPP, it is
recommended to develop a National GPP Action Plan for Georgia using the GPP Training Toolkit 28
developed by the European Commission.
2. Adopt the EU Ecodesign Framework Directive (2009/125/EC) Implementing Measure on Light
Sources after it is formally legislated by the European Commission.
It is likely that the existing draft working document on Light Sources will be revised from its existing
format prior to being formally legislated. It is recommended that an assessment of the impact of
these revisions on Georgia take place prior to adoption. Particular attention should be given to the
timing of implementation and the potential impact on consumers and public/ private sector budgets.
Consideration should also be made regarding interactions and timing of adoption between GPP
measures and the Ecodesign Implementing Measure. In addition, a number of key issues should be
addressed with relevant stakeholders prior to adoption. Suggestions include:





Develop a comprehensive plan to prohibit banned products from entering the market and to
ensure the supply of compliant products to the market.
Develop a plan to ensure vulnerable households are not adversely impacted by the
measures.
Develop a communication plan to prepare consumers and procurement bodies for adoption.
Appoint a market surveillance authority and establish partnership with a regional test lab to
enable testing of compliant products. Resources on monitoring, verification and enforcement
are available from the UNEP-GEF en.lighten programme29.

3. Carry out additional stakeholder consultation and analysis related to the introduction of fiscal
measures prior to implementation.
The 1 GEL surcharge on incandescent and halogen bulbs was a notional amount (i.e. not evidence
based nor consulted on with stakeholders) provided by MoE. It is recommended to assess the
impact of a range of surcharge levels and then to agree an appropriate level with key stakeholders.

27

http://ec.europa.eu/environment/gpp/pdf/national_gpp_strategies_en.pdf
http://ec.europa.eu/environment/gpp/toolkit_en.htm
29
http://www.enlighten-initiative.org/ResourcesTools/Publications.aspx
28
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As discussed during the workshops, an appropriate level would lift the price of incandescent and
halogen bulbs high enough to motivate consumers to switch to a more efficient bulb. The surcharge
could be fixed or gradually ramp up to the agreed level over a period of time.
4. Improve reference scenario (baseline) when better data becomes available.
It is recommended to update the models developed as part of this work with newer input data when
it becomes available. For example, it was mentioned during the 2nd mission that the next version of
the Georgia Statistical Yearbook will contain revised population values, which would affect the
residential sector energy consumption values. There could also be other ongoing projects whose
outputs could be used to update the model inputs used in this work. Better input data would bring
higher confidence to the modelling.
Conclusions
The implementation of the ITS assistance to Georgia has provided a foundation for the development
of measures to improve energy efficiency of lighting products in Georgia. The tangible results of this
activity have been:
1. Increased awareness (via Mission 1 Workshop) of the current status of lighting technologies,
the Ecodesign Framework Directive Implementing Measures on lighting, market surveillance
issues and the range of policy options available to policy makers to influence energy
efficiency of lighting products.
2. Better understanding (via Mission 2 Presentation and communication of CBA outputs) of
baseline energy consumption due to lighting in Georgia and potential impacts of transposing
Ecodesign implementing measures related to lighting, GPP measures and fiscal measures in
Georgia.
3. Provision of a modelling methodology that can be applied to future policy appraisal tasks
related to energy efficient product policy.
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Annex 1. Policy Options Agreed with Ministry of Energy of Georgia
A1.1.Initial Policy Options for market transformation of lighting products in Georgia
(December 16th 2015 and December 17th 2015)
Meetings to discuss and agree Policy Options were held between the Ministry of Energy of Georgia
and the INOGATE team, December 16th 2015 and December 17th 2015. The Policy Options agreed are
presented below.
Present:
Mikheil Mumladze (Head of Analytical Department of Ministry of Energy of Georgia)
Wolfgang Lutz, Thomas Ramsson, James Gardiner, Nino Lazashvili (INOGATE)
Policy Options agreed:
1. Policy Option 1, “Ecodesign and Energy Labelling”, consisting of:
a. Modelling of impacts of Minimum Energy Performance Standards taken from
Ecodesign Working Document30;
b. IN COMBINATION WITH EITHER: Modelling of impacts of labelling requirements
taken from Energy Labelling Working Document31. (This is to be undertaken only if
existing studies on quantitative impacts of labelling for lighting products 32 can be
found by 8th January 2016 that show how data were used for modelling purposes to
the satisfaction of the INOGATE team);
c. OR: Qualitative assessment33 of impacts of modelling of labelling of lighting products.
Assumption: The Ecodesign and Energy Labelling regulations for lighting products will enter
into force in Georgia in 2018. The content of those regulations will be the same as that of
the Working Documents provided to the Ministry of Energy by the INOGATE team.

30

“Ecodesign Working Document” means the preliminary draft provided to the Ministry of Energy by the
INOGATE team of the future regulation with regard to ecodesign requirements for lighting products.
31
“Energy Labelling Working Document” means the preliminary draft provided to the Ministry of Energy by the
INOGATE team of the future regulation with regard to energy labelling requirements for lighting products
32
“Lighting product” will be the term used in the future regulations for lamps and LEDs, etc.
33
Note that a qualitative assessment will consider impacts on uptake of more efficient products based on the
Energy Labelling Working Document. It may be that assessments of energy savings may be possible only at a
low, medium or high level due to lack of quantitative data. Assessed energy savings can be segmented for each
sector.
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2. Policy Option 2, “Fiscal measures” consisting of:
a. Modelling the impacts of a flat fee supplement (to the import duty) on GLS lighting
products and halogen lighting products from January 2017. The amount of this flat
fee supplement is to be specified by the Ministry of Energy by 8th January 2016;
b. IN COMBINATION WITH: Modelling the impacts of a new assembly line for LED
lighting products located in a Free Economic Zone. Ministry of Energy to inform by 8th
January 2016 assumed date for start of production.
Assumptions: Finished products sold in Georgia will not be subject to VAT. Imported
parts will not be subject to VAT either. (Modelling of the impacts of a new assembly
line is to be undertaken only if relevant studies about assembly production in Free
Economic Zones in Ukraine, Moldova, Bulgaria or Romania can be sourced by 8 th
January 2016.)
3. Policy Option 3, “Mandatory green procurement for lighting in public-sector buildings”,
consisting of:
a. Modelling the impacts of mandatory green procurement for lighting products in
public-sector buildings (GPP) imposed by Ministry of Energy nationwide from January
2017
Assumptions:


Municipalities and provincial authorities will have to undertake GPP because
of centralised procurement procedures;



Early replacement of lighting products may be modelled if relevant studies
can be found that show that public authorities do replace failed lighting
products with more efficient lighting products ahead of the known start date
of GPP.



GPP Stages:
o

The lighting products installed under GPP before 2018 will conform
to the Stage 1 minimum requirements set out under the Ecodesign
Working Document.

o

The lighting products installed under GPP before 2020 will conform
to the Stage 2 minimum requirements set out under the Ecodesign
Working Document.

o

The lighting products installed under GPP from 2020 onwards will
conform to the Stage 3 minimum requirements set out under the
Ecodesign Working Document.
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o

Data requirement: Ministry of Energy will provide data on publicsector building electricity consumption, including consumption by
lighting as a percentage of total

b. IN COMBINATION WITH: Modelling the impacts of providing “nudge” information
about lighting on electricity bills. (This is to be undertaken only if relevant
information can be obtained from Behavioural Insights Team in the UK Cabinet
Office.)
Data:


MARKAL model data 2006 – 2036 for residential, commercial and public sectors. To be
included for each technology: energy consumption data, price data, and unit sales data.
Also emission factors and energy price projections for residential, commercial and public
sectors.



Any additional data on sales and average price per unit of each technology type are to be
derived from Customs statistics, to be provided by Ministry of Energy by 15th January 2016.



Ministry of Energy to provide by 15th January 2016 any additional relevant data in its
possession on stock, usage, lifespan, and energy demand per unit of each technology.
INOGATE team will perform a gap analysis and attempt to collect any additional data
required and/or make any additional assumptions required.

A1.2. Recommended revisions to Policy Options (21 January 2016)
Policy Option 1, “Ecodesign and Energy Labelling”, consisting of:
a. Modelling of impacts of Minimum Energy Performance Standards taken from
Ecodesign Working Document1;
b. IN COMBINATION WITH EITHER: Modelling of impacts of labelling requirements
taken from Energy Labelling Working Document1. (This is to be undertaken only
if existing studies on quantitative impacts of labelling for lighting products 1 can
be found by 8th January 2016 that show how data were used for modelling
purposes to the satisfaction of the INOGATE team);
c. OR : Qualitative assessment1 of impacts of modelling of labelling of lighting
products
Assumption: The Ecodesign and Energy Labelling regulations for lighting products will enter into
force in Georgia in 2018. The content of those regulations will be the same as that of the
Working Documents provided to the Ministry of Energy by the INOGATE team.
The INOGATE team has researched aspects of the various policy options to assist in deciding the
scope of modelling. For each policy option, a summary of evidence found and the resulting

25

recommendation is presented below for discussion with Mikheil Mumladze, Ministry of Energy of
Georgia, Head of Analytical Department.
Related to choosing Option 1b or 1c, a literature review of studies related to the quantification of
energy labelling impacts specific to the lighting sector was undertaken, and the following key studies
were identified:


Final technical report, Evaluation of the Energy Labelling Directive and specific aspects of the
Ecodesign Directive (ENER/C3/2012-523) (Ecofys, 2014)
https://ec.europa.eu/energy/sites/ener/files/documents/Final_technical_reportEvaluation_ELD_ED_June_2014.pdf



Ecodesign Impact Accounting (VHK, 2014)
https://ec.europa.eu/energy/sites/ener/files/documents/2014_06_ecodesign_impact_accou
nting_part1.pdf



Measuring Market Transformation: Quantitative Analysis of Appliance Energy Efficiency
Labeling Program Impacts in the European Union, Australia and India (Zhou and McNeil,
Lawrence Berkeley National Laboratory, 2014).
http://aceee.org/files/proceedings/2014/data/papers/2-258.pdf

No studies were found that assess quantitative impacts of only the Energy Labelling Directive on
lighting products. The evaluation of Energy Labelling Directive and Ecodesign Directive says it is
difficult to separate impacts of labelling from minimum performance standards as there are often
multiple measures driving changes in sales of products. The evaluation of Energy Labelling Directive
and Ecodesign Directive did not attempt to separate out the impacts of ecodesign and labelling,
preferring to lump the savings into a single value. This approach may have been used due to a similar
study by VHK on the ‘Ecodesign impact accounting’ also prepared in 2014. This study also did not
attempt to separate out Ecodesign versus labelling impacts.
Available quantitative data from 2014 LBNL study are for energy labelling impacts on white goods,
not lighting products. Wolfgang then contacted Michael McNeil, International Studies Group at LBNL
to enquire if there were any studies available that quantify impacts of energy labelling for lighting
products. Simply speaking, Michael’s reply was ‘no’, citing data availability as the key reason.
Proposal: There is no clear evidence on the impact of labelling on lighting products, INOGATE
suggest to go with Policy Option 1c instead of 1b.
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Policy Option 2, “Fiscal measures” consisting of:

a.Modelling the impacts of a flat fee supplement (to the import duty) on GLS lighting products
and halogen lighting products from January 2017. The amount of this flat fee supplement is to
be specified by the Ministry of Energy by 8th January 2016;
b.IN COMBINATION WITH: Modelling the impacts of a new assembly line for LED lighting
products located in a Free Economic Zone. Ministry of Energy to inform by 8th January 2016
assumed date for start of production.
Assumptions: Finished products sold in Georgia will not be subject to VAT. Imported parts will
not be subject to VAT either. (Modelling of the impacts of a new assembly line is to be
undertaken only if relevant studies about assembly production in Free Economic Zones in
Ukraine, Moldova, Bulgaria or Romania can be sourced by 8th January 2016.)

Option 2a indicated that the flat fee supplement was to be specified by Ministry of Energy (MoE).
However, follow-up from INOGATE now suggests that INOGATE should specify the amount of flat fee
supplement. There are a few options to do this:
A progressive consumption tax was used in Tunisia, starting at 10% in 2007 and moving to 50% by
2011. This approach could be used in Georgia. However, Mikheil stated that the supplement could
not be a percentage of the price and must be a flat fee. Therefore suggest the flat fee be estimated
by applying a 10% supplement to the cheapest bulb and the value of this becomes the flat fee
applied to all bulbs.
Another option is to create multiple fiscal measures Policy Options, whereby a different flat fee is
applied in each scenario using the above approach. For example, flat fees could be estimated based
on 5%, 10% and 20% supplements for the cheapest bulbs.
Option 2b models the impact of a new assembly line for LED lighting products. MoE indicated that
production was to start ‘no later than 2020’.
INOGATE researched examples of light assembly in Free Economic Zones in other countries in order
to estimate production levels and the potential impact of local production on price and sales of
lighting products in those countries. Bulgaria, Romania, Ukraine, Moldova and Armenia. No
examples were found in these countries, with the exception of Romania.
Austria’s Zumtobel Lighting had operations in Romania’s Curtici Arad Free Trade Zone but operations
ceased in 2009 with only a sales/distribution presence maintained. Balance sheets and profit and loss
statements were found related to a sales/distribution office for 2010 – 2014. However, these data
are not suitable for this analysis as there is no light assembly facility.
MoE suggested that INOGATE look for examples of assembly of other products in free trade zones in
Georgia and to use the production numbers as proxy data. On considering this approach, INOGATE
do not believe that using production levels and pricing related to other products would be a suitable
substitute for estimates of lighting products and associated prices.
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In addition, research into free trade zone rules in Georgia34 shows that only imported components
and exported products would be subject to VAT relief, whereas products produced to be sold in
Georgia would be subject to VAT like imported products. Because of this, an assembly line
production facility in a Georgian free trade zone would only minimally affect the level of sales or
price of LED bulbs sold in Georgia. The main advantage of a free trade zone would be for the
company setting up operations in Georgia, who would be exempt from property tax, income tax for
employees, and any profit tax.
Proposal:
Policy Option 2a: INOGATE would like MoE to provide feedback on the proposed options for the flat
fee supplement. This is a politically sensitive issue which is why INOGATE originally requested this
value to come from MoE.
Policy Option 2b: Because light products produced in a free trade zone and sold in the Georgian
market would still be subject to VAT, there is little reason to expect that locally produced LED lamps
will increase market size or bring down LED prices. In addition, no relevant data were found relating
to light assembly lines in regional countries. In light of this, INOGATE proposes to remove Option 2b
from the modelling and to discuss impacts qualitatively.

34

Free Industrial Zone: Georgian Law Novelty, presentation during ‘Investing in Georgia – Further unparalleled
moves to facilitate businesses, American Chamber of Commerce, Kiev Ukraine 28 October 2010.
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Policy Option 3, “Mandatory green procurement for lighting in public-sector buildings”, consisting of:

a. Modelling the impacts of mandatory green procurement for lighting products in publicsector buildings (GPP) imposed by Ministry of Energy nationwide from January 2017
Assumptions:
 Municipalities and provincial authorities will have to undertake GPP because of
centralised procurement procedures;
 Early replacement of lighting products may be modelled if relevant studies can be
found that show that public authorities do replace failed lighting products with
more efficient lighting products ahead of the known start date of GPP.
 GPP Stages:
o The lighting products installed under GPP before 2018 will conform to the
Stage 1 minimum requirements set out under the Ecodesign Working
Document.
o The lighting products installed under GPP before 2020 will conform to the
Stage 2 minimum requirements set out under the Ecodesign Working
Document.
o The lighting products installed under GPP from 2020 onwards will
conform to the Stage 3 minimum requirements set out under the
Ecodesign Working Document.
o Data requirement: Ministry of Energy will provide data on public-sector
building electricity consumption, including consumption by lighting as a
percentage of total
IN COMBINATION WITH: Modelling the impacts of providing “nudge” information about lighting on
electricity bills. (This is to be undertaken only if relevant information can be obtained from Behavioural
Insights Team in the UK Cabinet Office.)
Policy Option 3b: INOGATE conducted desk research to identify quantitative estimates of the impact
of nudge behaviour. Multiple studies found estimate the impact of nudge behaviour to be 2-3%
annual energy savings35. Modelling the 2-3% annual energy savings is subject to an assumption that
utilities would be able and willing to include charts on monthly bill statements showing a household’s
electricity consumption compared to their neighbours.
There are individual household meters and monthly bills are sent to Georgian households. However,
it is unknown if Georgian utilities have systems in place that allow comparative analysis of household
electricity consumption and an ability to cluster data by neighbourhood or geographical area. In

35

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/60536/behaviour-changeand-energy-use.pdf (Behaviour Change and Energy Use, Cabinet Office Behaviour Insights Team, 2011)
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addition, the cost of putting a system in place is unknown and this cost would influence the
likelihood of a utility implementing such a system.
Given that Georgian utilities may incur an unknown cost in order to set up systems allow this
analysis, INOGATE would like to understand if MoE still wants Policy Option 3b to be included in the
modelling. If so, please inform us of the year that MoE would expect utilities to comply with this
‘nudge’ behaviour.

A1.3. Agreed revisions to Policy Options (29 January 2016)
A meeting to discuss and agree the revisions to Policy Options recommended by ITS (see note of 21
January) was held between the Ministry of Energy of Georgia (MoE) and the INOGATE team on
January 22nd 2016. The revisions to Policy Options agreed are presented below.
Present:
Mikheil Mumladze (Head of Analytical Department of Ministry of Energy of Georgia)
Wolfgang Lutz, Nino Lazashvili (INOGATE)
Revisions to Policy Option 1 "Ecodesign and Energy Labelling":
Taking into consideration that there is no clear evidence on the impact of labelling on lighting
products, Policy Option1c (Qualitative assessment of impacts of modelling of lighting products) will
be pursued instead of Policy Option 1b.
Revisions to Policy Option 2 "Fiscal measures":
Policy Option 2a (Modelling of a flat fee supplement to the import duty on GLS and halogen lighting
products): MoE adviced to use a "dummy" value, e.g. 1 Lari. The INOGATE team agrees with this
assumption, yet wishes to clarify that the model will not allow to use alternative values without
manually changing the underlying assumptions related to sales of different technologies due to
product price. This is because the model does not automatically change the proportion of each light
technology sold over time as product prices change.
Policy Option 2b (Modelling the impacts of a new assembly line for LED lighting products located in a
Free Economic Zone): Because light products produced in a free trade zone and sold in the Georgian
market would still be subject to VAT, Option 2b will be removed from the modelling and impacts will
be discussed qualitatively.
Revisions to Policy Option 3 "Mandatory green procurement for lighting products in public sector
buildings":
Policy Option 3b (Nudge behaviour): MoE requested INOGATE to provide some examples/ideas
regarding either "nudge" information or energy saving information/advices to consumers on utilities'
energy bills. MoE also confirmed that either "nudge" information or energy saving advice could be
included in utility bills in Georgia from 2018 onwards. The cost to Georgian utilities to set up such
systems should be assumed as zero.
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Note:
"Policy Option 3b" takes into consideration changes in consumer behaviour and consumers'
purchasing decisions regarding lighting products. It is independent of Policy Option 3a (Modelling the
impacts of mandatory green procurement for lighting in public sector buildings) and should therefore
not be considered in combination with Option 3a, but independently as supplementary Policy Option
(i.e. the impact will be applied to the modelling outputs instead of inputs to Option 3a).
In summary, the following table shows how the different sectors to be modelled will be impacted by
each Policy Option (PO). Each model will contain a reference scenario and three Policy scenarios.


PO1 will reduce energy consumption in all sectors.



PO2 will only reduce energy consumption where GLS and Halogen bulbs are sold (thus
excluding street lighting); and



PO3a will only influence public procurement (including only street lighting and the public
sector aspects of Com/Pub sector).



PO3b ‘supplementary’ will reduce residential energy consumption outputs by 2-3%.

Res
Com/Pub
Street

PO1
Ecodesign
X
X
X

PO2a
Fiscal
X
X

PO3a
GPP

PO3b
supp.
X

X
X
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Annex 2. Data sources and collection methodology
A2.1. Literature review
A literature review took place to identify potential data and information to use in the modelling. The
following documents were identified and reviewed for useful information.
No.

Document Reference

Type of data found

1

Statistical Yearbook of Georgia (National Statistics Georgia population data
Office of Georgia, 2013)
http://geostat.ge/cms/site_images/_files/yearboo
k/Yearbook_Geo_2013.pdf

2

Enhanced Capacity for Low Emission Development Average bulbs per household;
Strategies/ EC-LEDS Clean Energy Program:
Information on bulb technologies used by
Knowledge, Attitude and Behaviour Baseline Study
(ACT on behalf of Winrock International Georgia, Georgian households
2014)
http://pdf.usaid.gov/pdf_docs/PA00KTFV.pdf

3

New Applied Technology, Efficiency and Lighting
Initiative: Energy Saving and Renewable Energy
Use in Multi-Apartment Residential Buildings

Number of bulbs according to number of
rooms in the apartment and pattern of their
use

4.

USAID Hydro Power and Energy Planning Project
(HPEP): Household Energy End-use Survey

Share of household that use EE lighting

http://pdf.usaid.gov/pdf_docs/PA00K22J.pdf
5.

Sustainable Energy Action Plan City of Tbilisi for
2011-2020
http://www.energycities.eu/db/Tbilisi_SEAP_2011_en.pdf

Number of population of Tbilisi
Pattern of electricity consumption by
households
Action Plans for Municipal and Residential
Buildings
Street lighting existing
planned measures

COUNTRY REPORT GEORGIA ener2i - ENErgy
Research to Innovation: Reinforcing cooperation
with ENP countries on bridging the gap between
energy research and energy innovation, Energy
Efficiency Centre Georgia (EEC):

situation

and

Energy Prices and their development
Use of lighting energy saving systems

https://ener2i.eu/page/34/attach/0_Georgia_Cou
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No.

Document Reference

Type of data found

ntry_Report.pdf
PROGRESS IN SEAP IMPLEMENTATION

Street lighting data

STREET LIGHTING SECTOR-TBILISI & RUSTAVI
Energy Efficiency Centre Georgia (EEC):
https://www.unece.org/fileadmin/DAM/energy/se
/pp/eneff/IEEForum_Tbilisi_Sept13/Day_2/ws3/p3
/Abulashvili.pdf
FES RE gains and green growth, Manana Kochladze

Street lighting electricity saving measures

http://library.fes.de/pdf-files/id-moe/09397.pdf
**FINAL REPORT** NATIONAL ENERGY STATISTICS
ACTION PLAN FOR GEORGIA

Energy Consumption

Inogate
http://www.inogate.org/documents/FINAL%20ESA
P_GE_ENG.pdf
Batumi SEAP

Batumi city public & street lighting

http://www.remissia.ge/images/news/Batumi_SEA
P_ENG.pdf
Kutaisi SEAP
http://www.remissia.ge/images/homepage/Kutaisi_SEAP_English.pdf
Rustavi SEAP
http://mycovenant.eumayors.eu/docs/seap/2891_
1354173170.pdf
Zugdidi SEAP
http://www.remissia.ge/images/homepage/Zugdidi_SEAP_English.pdf
Gori SEAP
http://www.remissia.ge/images/news/Gori_SEAP_
ENG.pdf

Municipal and Residential Building Stock,
energy consumption of building sector,
energy consumption and expenditure in
street lighting
final energy consumption from building
sector, outdoor lighting

residential and public building sector, street
lighting,

Residential buildings sector, street lighting,
EE bulbs in street lighting

33

No.

Document Reference

Type of data found

Telavi SEAP

Public buildings, street lighting

http://www.remissia.ge/images/news/TELAVI_SEA
P_ENG.pdf
Final Energy Audit report /NATELI

EE measures, lighting

http://weg.ge/wpcontent/uploads/2012/12/Final_Energy_Audit_Re
port1.pdf
MID-TERM PERFORMANCE
EVALUATION OF THE NEW APPLIED
TECHNOLOGY EFFICIENCY AND
LIGHTING INITIATIVE (NATELI)

EE measures and installation ee lighting at
the hospitals and GTU buildings

http://pdf.usaid.gov/pdf_docs/pdacu518.pdf

A2.2. Additional Data Sources
In addition to the literature review, the following people were contacted for additional information.
No.

Organisation & person contacted

Type of data provided

1

Anna Sikharulidze, Technical manager
Sustainable Development Centre Remissia

Georgia MARKAL 2014 input data and
outputs

2

Natalia Shatirishvili, WEG

Georgia MARKAL 2012 input data and
outputs

3

Mikheil Mumladze, Ministry of Energy

Energy Balance, Technology data, customs
information on bulbs imported and their
classification

4

Margalita Arabidze, Ministry of Energy

CDM and CO2
calculations

5

Ana Gogoreliani, Ministry of Energy

data for residential and street lighting,
statistics data,

6

Elene Goksadze, Ministry of Energy

Light bulbs market information

7

Khatia Arabidze, Tbilisi Municipality

info on Tbilisi SEAP implementation

8

Giorgi Gasashvili, Zugdidi Municipality

Zugdidi Municipality light bulbs data

emission

factors

and
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No.

Organisation & person contacted

Type of data provided

9

Etuna Lomidze, Batumi Municipality

Batumi Municipality light bulbs data

10

Manuchar Dvalishvili, Deputy Mayor of
Kazbegi Municipality

Kazbegi Municipality light bulbs data

11

Givi Khuroshvili, Gori Municipality

Gori Municipality light bulbs data

12

Manana Inashvili, Telavi Municipality

Telavi Municipality light bulbs data

13

Gia Vashakmadze, Kutaisi Municipality

Kutaisi Municipality light bulbs data

14

Naira Samsonidze, Akhaltsikhe Municipality

Akhaltsikhe Municipality light bulbs data

15

David Giginesihvili, Minsitry of Economy and
Sustainable Development

Housing stock energy data

A2.3. Additional data collection methods
In addition to the literature review and data collection exercise from the officials of the Ministry of
Energy, Municipalities and NGOs, an intensive web search for information on Free Trade Zones was
conducted and a market visit was carried out in order to identify types of bulbs sold and their prices.
1. Web search for information on Free Trade Zones
The first draft of the policy options to be modelled included assessing the potential impacts of setting
up a bulb production facility in Georgia in a free economic zone.
INOGATE researched examples of light assembly in Free Economic Zones in Bulgaria, Romania,
Ukraine, Moldova and Armenia in order to estimate production levels and the potential impact of
local production on price and sales of lighting products in Georgia. No examples of Free economic
Zones with bulb or electrical appliances production were found in Bulgaria.
Austria’s Zumbotel Lighting had operations in Romania’s Curtici Arad Free Trade Zone but operations
ceased in 2009 with only a sales/distribution presence maintained. Balance sheets and profit and
loss statements were found related to a sales/distribution office for 2010 – 2014. However, these
data were not suitable for this analysis as there is no light assembly facility.
MoE suggested that INOGATE look for examples of assembly of other products in free trade zones in
Georgia and to use the production numbers as proxy data. On considering this approach, INOGATE
did not believed that using production levels and pricing related to other products would be a
suitable substitute for estimates of lighting products and associated prices.
In addition, research into free trade zone rules showed that only imported components and exported
products would be subject to VAT relief, whereas products produced to be sold in Georgia had to be
subject to VAT like imported products. Because of this, an assembly line production facility in a
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Georgian free trade zone would only minimally affect the level of sales or price of LED bulbs sold in
Georgia. The main advantage of a free trade zone would be for the company setting up operations in
Georgia, who would be exempt from property tax, income tax for employees, and any profit tax. So
the issue was not considered in modelling.
2. Market visit for finding out the types of bulbs sold and their prices
The market visit for finding out the types of bulbs sold and their prices proved to be very helpful. It
was found that not many types of bulbs are sold in Georgia. Prices found were reasonable.
Discussions with traders identified a light bulb production factory in Rustavi that is producing LED
Bulbs36.

36

http://agenda.ge/news/53608/eng
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Annex 3. Modelling Assumptions Agreed with Ministry of Energy of Georgia
The purpose of this document is to outline the scope of modelling and identify the data sources and high level assumptions that will be used to develop
inputs into models37 related to the cost benefit analysis for Georgian Light Sources. The data sources and assumptions should be agreed with MoE of
Georgia before modelling takes place.

A3.1. Proposed scope of modelling
Table 5 Scope of modelling

Product Label

Modelled Product 1 (MP1)

Modelled Product 2 (MP2)

Modelled Product 3 (MP3)

Category and Type

Linear Fluorescents (LFL) – multiple
types will be included such as T12, T8,
T5 type bulbs. This is because these
bulbs have high efficacies and certain
types may continue being sold after
Ecodesign regs. Begin.
Compact Fluorescents (CFL) – single
average type will be estimated based
on common wattage. These bulbs will
likely be removed once Ecodesign regs
begin.
Tungsten/Halogen, Mains Halogen - –
single average type will be estimated

Georgia Market share (%) [Source:
MARKAL 2012 and trade statistics
from Ministry of Energy of Georgia]
There is no MARKAL or trade data on
these bulbs. Georgia Green Building
Council to be contacted for
information.

EU Energy Share (%) [Source:
MELISA]

Sector for modelling
purposes

32% (Halophosphor + tri-phosphor)

Non-residential

2% (residential sector, MARKAL
2014)
6% (non-residential sector, MARKAL
2012)

9% (Retrofit + non-Retrofit)

Residential

13% (residential sector, MARKAL
2014)

11% (HV and MV)

Residential

37

Models used are bottom-up, stock models with key inputs as follows: stock/sales data, usage, lifespan, avg. energy demand, product prices, energy prices, and valuations of
various impacts where data is available.
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Product Label

Modelled Product 4 (MP4)

Modelled Product 5 (MP5)

Modelled Product 6 (MP6)




Category and Type

based on common wattage. These
bulbs will likely be removed once
Ecodesign regs begin.
GLS, MV Incandescent - – single
average type will be estimated based
on common wattage. These bulbs will
likely be removed once Ecodesign regs
begin.
LED – multiple types will be estimated
based on wattage and efficacies.
High Intensity Discharge (HID) – High
Pressure Mercury Vapour, High
Pressure Sodium, metal halide and LED
lights will be included.

Georgia Market share (%) [Source:
MARKAL 2012 and trade statistics
from Ministry of Energy of Georgia]
6% (non-residential sector, MARKAL
2012)

EU Energy Share (%) [Source:
MELISA]

Sector for modelling
purposes

81% (residential sector, MARKAL
2014)
87% (non-residential sector, MARKAL
2012)

4% (clear/pearl, candles, coloured,
decorative)

Residential

4% (residential sector, MARKAL
2014)

0.3% (Directional and nondirectional)

Residential

MARKAL contains only ‘Generic
lamp’ values for street lighting not
broken down by technology.
Trade data not usable as 79% of the
sales are categorised as ‘Other’.
Residential: 100%
Non-residential: 99%

18% (all sodium + metal
halide lamps)

Non-residential

74%

Technical performance data by different bulb types can be drawn from the associated preparatory study model called ‘Model for European Light
Source Analysis’ (MELISA)38. A separate model will be needed for each technology because only a single lifespan input is allowed per model.
Lighting technologies will only be sub-categorised where data is available and added precision will allow for more effective modelling. For example,
because the first stage minimum energy performance requirements (MEPS) will exclude all GLS products regardless of type, there is not much value in
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http://ecodesign-lightsources.eu/sites/ecodesignlightsources.eu/files/attachments/Model%20for%20European%20Light%20Sources%20Analysis%20%28MELISA%29%20v0%20_Jan%202015_0.xlsx
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trying to model different types of GLS bulbs separately. On the other hand, it will be important to model different types/sizes of LED lights due to
differences in lamp efficacy and the potential for different types of LED lights to be removed from the market due to regulations39.
It is proposed to model residential, public/commercial sector and street lighting sector separately. This means that stock data will be estimated for
each sector with splits by technology estimated from MARKAL data and a literature review.

A3.2. Developing inputs for each model






Using MARKAL datasets will be the first priority for developing model inputs. Using MARKAL inputs will help with comparability to MARKAL models.
Technical performance data gaps can be filled using MELISA model data sense checked against MARKAL data.
Georgia specific data related to stock, sales and price information will be identified from a literature review and primary research by the INOGATE
Local Expert.
The following table presents the modelling inputs, and associated evidence sources.
It is understood that the Ministry of Energy prefers modelling to begin around 2012. This start date is not recommended because it implies that the
entire stock of bulbs enters into service in 2012. The problem is the stock in 2016 will still be relatively new compared to real life (i.e. replacement
rates will be low due to the model assuming that the 2012 stock is all new bulbs). Having an earlier appraisal start date would ensure that less efficient
products in the stock will have already been replaced (potentially a few times) and different cohorts of more efficient products will be at different
stages of their lifetime, which is a better reflection of real life. 2030 is the most commonly used end date for appraising impacts of Ecodesign
Framework Directive policies, so this date is suggested for consistency. Thus the appraisal period is proposed to be 2006 – 2030. ITS recognises that
there is no reliable data pre-2012. It is proposed that 2012 stock data are used to estimate stock levels in prior years. This will be estimated by

39

Explanatory note – In this instance, ‘due to regulations’ refers to the forthcoming consolidated Ecodesign Regulation on light sources. Less efficient LED lamps will likely be
removed from the market due to the EE requirements defined for stages 1 - 3 per the draft Ecodesign WD issued on 6 Nov 2015. These removals will raise the average LED
efficiency over time.
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combining 2012 stock estimates with sector based growth rate data 40. The growth rate data will be used to establish a linear trend that will be
backcasted to prior years.

Table 6 Input data and potential sources

Parameter Inputs
Lifespan

Unit
Years

Source
All Sectors
MARKAL, 2012
MELISA, 2015
Literature review

Usage

Hours

All Sectors
MARKAL, 2012
MELISA, 2015
Literature review

Stock (historical sales)

Number
units

40

of

Residential sector lighting
MARKAL, 2012
Trade statistics supplied by Ministry
of Energy of Georgia
Statistical Yearbook Georgia (2013)
EC-LEDS Knowledge, Attitude and
Behavior Baseline Survey
Winrock International, Georgia
August 2014

Comments
All Sectors
 Lifespan inputs linked to usage inputs (i.e. if one changes, the other will need to
be changed accordingly).
 Sense check existing data against data from CLASP (used in MELISA) and MARKAL
data.
All Sectors
 Lifespan inputs linked to usage inputs (i.e. if one changes, the other will need to
be changed accordingly).
 Sense check existing data against data from CLASP (used in MELISA) and MARKAL
data.
Residential sector lighting
 Average household 3.7 persons (Source: MoE Analytical Department).
 Household numbers will be derived using population figures and average
household sizes. Population figures from the statistical yearbook for Georgia.
 Average bulbs per household is 8 according to EC-LEDS (2014).
 Growth rates can be taken from ‘New Housing Construction’ forecasts provided
by Ministry of Economy and Sustainable Development.
 EC-LEDS contains survey data on types of bulbs used by HHs. This data will be
checked against MARKAL and trade statistics data before use.
o 69% of households only use GLS lighting

The Ministry of Economy and Sustainable Development provided Georgia housing construction growth estimates for 2010-2014.
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Parameter Inputs

Unit

Source
Commercial/Public sector lighting
MARKAL, 2012
Ministry of Economy and Sustainable
Development supplied information

Street lighting
Sustainable Energy Action Plan
City of Tbilisi For 2011- 2020 (City of
Tbilisi, 2011)
Statistical Yearbook Georgia (2013)
EC-LEDS Knowledge, Attitude and
Behavior Baseline Survey
Winrock International, Georgia
August 2014

o
o
o

Comments
7% of households only use efficient lighting (no distinction between
types of efficient lighting).
24% of households use GLS and efficient lighting.
Assumptions will need to be made about types of bulbs used in the 7%
figure (i.e. 6% CFL and 1% LEDs?) and 24% figure (ie. out of 8 bulbs per
household, how many are efficient? Ex. 2 CFL, 6 GLS).

Commercial/Public sector lighting
 Estimates can be taken from MARKAL model 2012 data. Note that authors of
2012 MARKAL data indicate that many assumptions were used to derive the data
and they cannot be sure of its reliability. MARKAL data available for total m2 of
non-residential buildings is around 55M m2.
 No additional data on public/commercial sector floor areas (m2) for Georgia41 is
available.
 The UK’s Chartered Institution of Building Services Engineers (CIBSE) publishes an
Energy Efficiency in Buildings (Guide F, 2012) 42 containing average and
benchmark values for Watts/m2 for different types of commercial/public
buildings. Median values can be used alongside the m2 to determine total stock
of products. Assumptions will then need to be made about specific technologies
in use for public/commercial sector buildings in Georgia.
 Enquiries will be made with the Ministry of Economy to try and obtain forecasts
of m2 growth rates to inform future stock values.
Street lighting
 Street lighting stock data are available only for City of Tbilisi. Stock levels based

41

Housing Stock Energy data presentation (VTT, July 2015) – presentation provided by Ministry of Economy and Sustainable Development indicates ongoing research funded
by EBRD on this topic, but no data released yet.
42
http://www.cibse.org/knowledge/cibse-guide/cibse-introduction-to-energy-efficiency-a-companio
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Parameter Inputs

Unit

Source



Comments
on City of Tbilisi stock and population can be estimated for other major urban
areas where population data are available.
There is no data on rural street lighting. It is proposed to assume that no street
lighting exists in Georgia outside of urban areas.
Assumptions will need to be made regarding future stock of street lighting. It is
proposed that SEAP Tbilisi street lighting projections be used as a proxy since no
national level data has been found.
Sales projections in the reference scenario will be based on a combination of
MARKAL data, trade statistics data, and assumptions of future uptake of lighting
technologies in the absence of policy interventions. It is likely that assumptions
will be made to show a low rate of energy efficient bulb sales in the absence of
policy, mainly due to high price of efficient bulbs and low consumer awareness in
Georgia.
Residential uptake of efficient bulbs can be informed by the EC-LEDS study which
estimates around 70% HHs use only GLS bulbs, 7% use only efficient bulbs
(unknown mix of CFLs/LEDs) and 24% use a mix of both (unknown proportions).
Commercial and Street lighting uptake of more efficient bulbs can be derived
from the SEAP 2011 report for Tbilisi. Assumptions can be made assuming similar
uptake in other urban areas.
Sense check existing MARKAL data against data from CLASP (used in MELISA).



Sense check existing MARKAL data against data from CLASP (used in MELISA).




Sales (projected sales)

Number
units

of

All sectors
MARKAL, 2012
Trade statistics supplied by Ministry
of Energy of Georgia
EC-LEDS Knowledge, Attitude and
Behavior Baseline Survey
Winrock International, Georgia
August 2014
Literature review






Power demand

Reference
Efficiency

W/unit

Energy

lm/W

MARKAL, 2012
MELISA, 2015
Literature review
MARKAL, 2012
MELISA, 2015
Literature review
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Parameter Inputs
Reference
(baseline/
business-as-usual)
scenario
policy
encouraging uptake of EE
lighting

Unit
lm/W

Source
SEAD – Tbilisi for street lighting and
public sector lighting







New
Policy
Efficiency
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Energy

lm/W

Draft EC WD, 2015
Assuming that no changes will occur
on the MEPS, MEPS will be:
Stage 1: 60 lm/W [1 September
2018]
Stage 2: 80 lm/W [1 September
2020]
Stage 3: 120 lm/W [1 September





Comments
City of Tbilisi Sustainable Energy Action Plan (SEAP) 2011 is the only policy or
programme that impacts the uptake of energy efficient lighting43 in the reference
scenario.
o Improvement of Street lighting – (S2) - LED Light for Street Lamps
(alternative action) – 96,000 LED street lights to be installed in 2016 at
no cost. Investor will be paid via energy cost savings from LTD Sinatlis
Kalaki (LTD City of Light).
o Improvement of Municipal Buildings (MB 2.1) – Installation of lighting
system with fluorescent bulbs – 7,170 in 113 kindergartens at a cost of
57,360GEL.
Only impacts associated with uptake of more efficient lighting products will be
accounted for in the reference scenario. Savings due to installation of light
sensors and voltage optimization technologies will not be accounted for as they
are present in all scenarios while Ecodesign policies only impact the uptake of
more efficient lighting products.
Ongoing research will identify the extent that SEAP plans exist in other urban
areas in Georgia in order to estimate additional presence of energy efficient
lighting due to other programmes/ policies.
Sense check existing MARKAL data against data from CLASP (used in MELISA).
Date of uptake of more efficient lighting products will be based on the dates
assumed in the agreed policy options.

Validated during discussions with Mikheil Mumladze, Head of Analytical Department, Ministry of Energy of Georgia
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Parameter Inputs

Unit

Source
2024]
GPP Initiative that will apply
Ecodesign MEPS 1 year before each
tier.

Comments

GHG emissions factors

tCO2e/kWh




Energy prices

Tetri/KWh





Product cost

GEL/unit

Desk Research (e.g. lighting retailers
such as New Light Company44).



Discount rate

%

Analytical Department, Ministry of
Energy of Georgia

Traded Carbon Price

GEL/tCO2e






Air Quality Value

44

GEL/GWh




Electricity emissions - 0.108 kgCO2e/kWh (Ana from Remissia)
Natural Gas emissions – 0.0558 kgCO2e/TJ and 1mln m3 is 33,66 TJ (this for
Georgia) (Ana from Remissia)
Residential Electricity 11.554 Tetri/kWh
Commercial Electricity 13.416 Tetri/kWh
Analytical Department, Ministry of Energy of Georgia indicated that we should
use the same prices for all years in the appraisal period.
Research underway. A selection of bulb prices will be collected for average
wattage bulbs.
Analytical Department, Ministry of Energy of Georgia uses 13.54% discount rate.
[Discount year 2016]
Georgia does not have a price per tonne of CO2 as it is a non-annex I country and
there is no market for it. If there are emission reductions, they would be sold on
the European Market.
Average prices price projections will be used as proxy values. These will be taken
from UK Government Inter-departmental Analysts Group publications.
There are no air quality damage costs calculated for Georgia.
AQ damage costs estimates exist for some EU countries, but none of these
countries have a comparable population and generation mix with Georgia.
Therefore air quality damage cost values will be excluded from the modelling.

http://newlight.ge/en/
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A.3.3 Expected Outputs
Table 7 Expected outputs

Output #

Parameter

Unit

Required inputs

1

Energy Consumption BAU

GWh/year






2

Energy Consumption Policy

GWh/year




3

Energy Savings (= ECPolicy - ECBAU)

GWh/year




Lifespan (Years)
Usage (hours/year)
Sales or Stock per technology (units/year)
Power demand per technology (W/unit) based on:
o Reference Efficiency (lm/W)
o Lumen per technology (lm/unit)
Same inputs used for Output 1
Power demand per technology (W/unit) based on:
o Reference Efficiency (lm/W)
o Policy Efficiency (lm/W)
[Output 1]Energy consumption BAU (GWh/year)
[Output 2]Energy consumption Policy (GWh/year)

4

GHG Emissions Reductions

tCO2e/year

5

Cost

GEL/year

6

 Consumer expenditure
 Policy
 Industry
Benefit

GEL/year












[Output 3] Energy Savings (GWh/year)
Emission factor (tCO2e/kWh)
[Output 3] Energy Savings (GWh/year)
Residential Electricity price (GEL/kWh)
Commercial Electricity price (GEL/kWh)
Price per technology (GEL/unit)
Discount rates (%)
[Output 3] Energy Savings (GWh/year)
[Output 4] GHG Emissions reductions (tCO2e/year)
Traded Carbon Price (GEL/tCO2)




Value of energy Savings
Value of GHG Emissions
Reductions
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Annex 4. Quantitative analysis (model outputs)
A4.1. Introduction
As mentioned in Section 2.3 ‘Policy Options in Georgia’, the quantitative analysis will only cover the
impacts that fall within the scope of modelling. All other non-quantified potential impacts from the
proposed policy options will be discussed in Annex 5 ‘Qualitative Analysis’.
Model outputs presented in this section will show the impact of each policy option on sector based
energy consumption in a graph that covers the entire appraisal period (2006 – 2030). Summary costs
and benefit tables showing discounted costs and benefits by scenario will also be provided. More
detailed tables will also be presented showing key outputs by scenario and over time. Key outputs
include electricity savings, CO2e emission savings and policy costs over time. A short discussion on
these impacts will follow.
Please note that because the Excel models were macro generated, the output formats are fixed in
terms of scenario names. Below is a list of the scenario names and how they map to the agreed
policy options.
Table 8 Model scenario name definitions

Excel model scenario
name

Policy Option

Reference (Ref)

Reference / Baseline / Business as usual

EuP1

Policy Option 1 – Minimum Energy Performance Standards
(MEPS)

EuP2

Policy Option 2 – Fiscal measures

EuP3

Policy Option 3 – Mandatory Green Public Procurement (GPP)

EuPFinal

Policy Option 4 – Combined
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A4.2. Residential sector

Figure 2 Residential sector electricity savings by scenario







The Reference (‘Ref’) line is hidden by Policy Option 3 (‘EuP3’) as GPP has no impact on
residential sector.
Policy Option 1 MEPS (‘EuP1’) results in the most electricity savings.
Policy Option 2 Fiscal measures (‘EuP2’) savings are due to the assumption that there is a
25% shift from GLS/HAL sales to CFLs in 2017.
Policy Option 3 GPP (‘EuP3’) covers the Reference line as there is no impact from GPP in
residential sector.
Policy Option 4 Combined (‘EuPFinal’) has fewer savings compared to Policy Option 1
(MEPS) due to CFL sales resulting from Policy Option 2 assumption where 25% shift to CFLs in
2017. The fewer savings is due to CFLs sold in 2017 remaining in the stock until their end of
life, where they are replaced with LEDs.

Table 9 and Table 10 present the costs and benefits summary details in discounted GEL.

47

Table 9 Residential sector costs summary

COSTS SUMMARY
Estimated cost to
manufacturers

EuP1 (GEL)

EuP2 (GEL)

EuP3
(GEL)

EuPFinal (GEL)

0.00

0.00

0.00

0.00

86,863,000.00

45,790,000.00

0.00

102,204,000.00

0.00

0.00

0.00

0.00

86,863,000.00

45,790,000.00

0.00

102,204,000.00

Total cost (GELm)

87

46

0

102

Average annual cost (GELm)

12

7

0

15

Estimated cost to
consumers of products
Total costs of increase in nontraded CO2 emissions (extra
heating)
TOTAL

Table 10 Residential sector benefits summary

BENEFITS SUMMARY

EuP1 (GEL)

Value energy savings (net)

348,692,000.00

76,432,000.00

Value of reduction in CO2
emissions

24,750,000.00

4,800,000.00

0.00

24,755,000.00

373,442,000.00

81,232,000.00

0.00

372,143,000.00

373

81

0

372

54

12

0

53

TOTAL
Total benefit (GELm)
Average annual benefit
(GELm)

EuP2 (GEL)

EuP3
EuPFinal (GEL)
(GEL)
0.00
347,388,000.00

In all scenarios, the benefits outweigh the costs by a ratio ranging from 2:1 to 4:1. It is worth noting
that the costs related to Policy Option 2 Fiscal Measures (EuP2) result in approximately 37 million
GEL income for the Georgia Government due to the 1 GEL surcharge on GLS and halogen bulbs.
Table 11 Table 12 provide the GWh and CO2 emissions saved by scenario and the associated value in
discounted GEL. Please note that the heat replacement effect (HRE) has been excluded from the
modelling due to lack of data to develop Georgia specific factors. The valuation of each tonne of CO 2
is taken from UK Government projections of the traded price of CO2 associated with the EU Emission
Trading System (EU ETS). These values were taken as there is no Georgian valuation of CO 2, and any
CO2 savings would be sold to the EU marketplace according to the Georgian Ministry of Energy.
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Table 11 Residential sector electricity savings by scenario
EuP1

Year

EuP2

Energy Savings
(GWh)
0.00

2016

Value (Discntd
GEL)
0.00

Energy
Savings
(GWh)
0.00

EuP3

EuPFinal

Value (Discntd
Energy
Value
GEL)
Savings (Discntd
0.00 (GWh)
0.00 GEL)
0.00

Energy
Savings
(GWh)
0.00

Value (Discntd
GEL)
0.00

2017

0.00

0.00

105.71

10,758,000.00

0.00

0.00

105.71

10,758,000.00

2018

563.70

50,522,000.00

106.29

9,526,000.00

0.00

0.00

529.22

47,432,000.00

2019

566.10

44,687,000.00

106.74

8,426,000.00

0.00

0.00

531.48

41,954,000.00

2020

567.86

39,480,000.00

107.06

7,443,000.00

0.00

0.00

533.12

37,065,000.00

2021

570.09

34,908,000.00

107.46

6,580,000.00

0.00

0.00

535.19

32,772,000.00

2022

572.66

30,884,000.00

107.92

5,820,000.00

0.00

0.00

537.59

28,993,000.00

2023

575.70

27,345,000.00

108.47

5,152,000.00

0.00

0.00

544.52

25,864,000.00

2024

578.12

24,186,000.00

108.89

4,555,000.00

0.00

0.00

579.63

24,249,000.00

2025

580.82

21,401,000.00

109.35

4,029,000.00

0.00

0.00

587.01

21,629,000.00

2026

583.55

18,937,000.00

109.81

3,563,000.00

0.00

0.00

594.45

19,291,000.00

2027

586.16

16,754,000.00

110.22

3,150,000.00

0.00

0.00

597.06

17,065,000.00

2028

589.00

14,827,000.00

110.66

2,786,000.00

0.00

0.00

599.90

15,102,000.00

2029

592.18

13,129,000.00

111.12

2,464,000.00

0.00

0.00

603.06

13,371,000.00

2030

595.67

11,632,000.00

111.59

2,179,000.00

0.00

0.00

606.52

11,844,000.00

7,521.57

348,692,000.00

1,521.29

76,432,000.00

0.00

0.00

7,484.46

347,388,000.00

Total gross savings
Total costs of HRE

0.00

0.00

0.00

0.00

Total net savings

348,692,000.00

76,432,000.00

0.00

347,388,000.00

Table 12 Residential sector CO2 emission savings by scenario
EuP1

Year

EuP2

EuP3

EuPFinal

Carbon reduction
Value CO2
Carbon
Value CO2
Carbon
Value
Carbon
Value CO2
(ktCO2)
reduction (Discntd reduction reduction (Discntd reduction
CO2
reduction reduction (Discntd
GEL)
(ktCO2)
GEL)
(ktCO2) reduction (ktCO2)
GEL)
0.00
0.00
0.00
0.00
0.00 (Discntd
0.00
0.00
0.00

2016
2017

0.00

0.00

11.42

144,000.00

0.00

0.00

11.42

144,000.00

2018

60.88

703,000.00

11.48

133,000.00

0.00

0.00

57.16

660,000.00

2019

61.14

646,000.00

11.53

122,000.00

0.00

0.00

57.40

607,000.00

2020

61.33

592,000.00

11.56

112,000.00

0.00

0.00

57.58

556,000.00

2021

61.57

1,231,000.00

11.61

232,000.00

0.00

0.00

57.80

1,156,000.00

2022

61.85

1,716,000.00

11.66

323,000.00

0.00

0.00

58.06

1,611,000.00

2023

62.18

2,074,000.00

11.71

391,000.00

0.00

0.00

58.81

1,961,000.00

2024

62.44

2,325,000.00

11.76

438,000.00

0.00

0.00

62.60

2,331,000.00

2025

62.73

2,491,000.00

11.81

469,000.00

0.00

0.00

63.40

2,517,000.00

2026

63.02

2,588,000.00

11.86

487,000.00

0.00

0.00

64.20

2,637,000.00

2027

63.31

2,629,000.00

11.90

494,000.00

0.00

0.00

64.48

2,678,000.00

2028

63.61

2,628,000.00

11.95

494,000.00

0.00

0.00

64.79

2,676,000.00

2029

63.96

2,593,000.00

12.00

487,000.00

0.00

0.00

65.13

2,641,000.00

2030

64.33

2,533,000.00

12.05

475,000.00

0.00

0.00

65.50

2,579,000.00

812.33

24,750,000.00

164.30

4,800,000.00

0.00

0.00

808.32

24,755,000.00

TOTAL

Table 13 demonstrates that policy costs are ‘front loaded’ (i.e. mostly occur in the first year of the
policy) because of the short technical life times of baseline bulbs (mainly GLS and halogen) versus the
much longer lifespan of LED bulbs. Most of the LED bulbs sold in 2018 are assumed to remain in the
stock for the entire appraisal period, with additional LED bulb sales taking place in line with slowly
increasing demand due to slow population growth assumptions.

49

Table 13 Residential sector policy costs by scenario

Year

EuP1 (GEL)
Discounted @
13.5%
2016

TOTAL

0.00

EuP2 (GEL)
Discounted @
13.5%

EuP3
EuPFinal (GEL)
(GEL)
Discounted @
Discounted
13.5%
@
13.5%
0.00
0.00
0.00

2017

0.00

10,836,000.00

0.00

10,836,000.00

2018

85,666,000.00

4,963,000.00

0.00

85,666,000.00

2019

305,000.00

4,389,000.00

0.00

305,000.00

2020

173,000.00

3,878,000.00

0.00

173,000.00

2021

173,000.00

3,428,000.00

0.00

173,000.00

2022

156,000.00

3,032,000.00

0.00

156,000.00

2023

142,000.00

2,944,000.00

0.00

717,000.00

2024

82,000.00

3,949,000.00

0.00

3,690,000.00

2025

66,000.00

2,244,000.00

0.00

390,000.00

2026

46,000.00

1,856,000.00

0.00

43,000.00

2027

28,000.00

1,641,000.00

0.00

29,000.00

2028

17,000.00

1,451,000.00

0.00

18,000.00

2029

8,000.00

1,179,000.00

0.00

8,000.00

2030

0.00

0.00

0.00

0.00

86,863,000.00

45,790,000.00

0.00

102,204,000.00
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A4.3. Non-residential sector

Figure 3 Non-residential electricity savings by scenario









Reference (‘Ref’) line is hidden by Policy Option 2 (‘EuP2’) as Fiscal measures have no impact
on the non-residential sector.
Policy Option 1 MEPS (‘EuP1) results in the most electricity savings as the MEPS affect the
entire non-residential sector.
Policy Option 2 Fiscal measures (‘EuP2’) have no impact on non-residential sector because it
is assumed that procurement offices use the ‘lowest first cost’ approach to procurement and
GLS/HAL bulbs are still cheaper than efficient bulbs when including the 1 GEL surcharge.
Policy Option 3 GPP (‘EuP3’) only affects 21.6% of non-residential sector as this is the
proportion of non-residential space allocated to public sector buildings as derived from
Remissia supplied m2 values. Therefore savings are proportionate to the number of bulbs in
the stock associated with public sector m2.
Policy Option 4 (Combined) has the most savings because it shows the impact of GPP in 2017
plus MEPS in 2018 onwards.

Table 14 and Table 15 present the costs and benefits summary details in discounted GEL.
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Table 14 Non-residential sector costs summary

Table 15 Non-residential sector benefits summary

In all scenarios, the benefits outweigh the costs by an approximate 18:1 ratio. It is worth noting that
the costs related to Policy Option 2 Fiscal Measures (EuP2) result in approximately 47 million GEL
income for the Georgia Government due to the 1 GEL surcharge on GLS and halogen bulbs. However
no benefits are realised in this sector because the 1 GEL surcharge is not high enough to raise prices
of less efficient GLS and halogen bulbs high enough to drive a shift to more efficient bulbs because it
is assumed that procurement office decision making is driven by a ‘lowest first cost’ approach.
Table 16 and Table 17 provide the GWh and CO2 emissions saved by scenario and the associated
value in discounted GEL. Please note that the heat replacement effect (HRE) has been excluded from
the modelling due to lack of data to develop Georgia specific factors. The valuation of CO2 emission
savings use the same approach as described in the residential sector.
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Table 16 Non-residential electricity savings by scenario
EuP1

Year

EuP2

EuP3

EuPFinal

Energy
Value (Discntd £) Energy Value (Discntd £) Energy Value (Discntd £)
Savings
Savings
Savings
(GWh)
0.00
0.00 (GWh)
0.00
0.00 (GWh)
0.00
0.00

2016

Energy
Value (Discntd £)
Savings
(GWh)
0.00
0.00

2017

0.00

0.00

105.71

11,801,000.00

159.57

20,684,000.00

265.29

32,485,000.00

2018

1,308.33

154,057,000.00

106.29

11,464,000.00

164.47

20,599,000.00

1,275.89

150,594,000.00

2019

1,334.71

151,999,000.00

106.74

11,123,000.00

173.58

21,004,000.00

1,304.57

148,934,000.00

2020

1,362.18

150,042,000.00

107.08

10,782,000.00

182.63

21,351,000.00

1,331.96

147,073,000.00

2021

1,375.84

146,476,000.00

107.48

10,456,000.00

187.56

21,187,000.00

1,344.44

143,476,000.00

2022

1,385.22

142,507,000.00

107.94

10,146,000.00

190.01

20,737,000.00

1,351.92

139,405,000.00

2023

1,392.48

138,409,000.00

108.49

9,853,000.00

206.30

21,754,000.00

1,378.32

137,372,000.00

2024

1,415.39

136,029,000.00

108.91

9,556,000.00

222.86

22,705,000.00

1,434.20

137,924,000.00

2025

1,436.10

133,431,000.00

109.37

9,272,000.00

234.07

23,042,000.00

1,454.81

135,188,000.00

2026

1,452.68

130,460,000.00

109.83

8,996,000.00

245.54

23,353,000.00

1,476.29

132,561,000.00

2027

1,466.31

127,267,000.00

110.25

8,725,000.00

256.40

23,561,000.00

1,489.97

129,302,000.00

2028

1,477.51

123,923,000.00

110.68

8,463,000.00

266.70

23,679,000.00

1,501.08

125,881,000.00

2029

1,484.88

120,327,000.00

111.14

8,211,000.00

276.13

23,687,000.00

1,508.23

122,199,000.00

2030

1,487.95

116,472,000.00

111.61

7,967,000.00

274.33

22,737,000.00

1,500.66

117,400,000.00

136,816,000.00 3,040.15

310,080,000.00

Total gross savings

18,379.59 1,771,398,000.00 1,521.53

18,617.61 1,799,793,000.00

Total costs of HRE

0.00

0.00

0.00

0.00

Total net savings

1,771,398,000.00

136,816,000.00

310,080,000.00

1,799,793,000.00

Table 17 Non-residential CO2 emission savings by sector
EuP1

Year

EuP2

Carbon
Carbon
Value CO2
reduction reduction (Discntd reduction
(ktCO2)
(ktCO2)
£)
0.00
0.00
0.00

2016

EuP3

EuPFinal

Carbon
Value CO2
Value CO2
reduction reduction (Discntd
reduction
(ktCO2)
(Discntd £)
£)
0.00
0.00
0.00

Carbon
reduction
(ktCO2)

Value CO2
reduction (Discntd
£)
0.00
0.00

2017

0.00

0.00

11.42

144,000.00

17.23

218,000.00

28.65

362,000.00

2018

141.30

1,633,000.00

11.48

133,000.00

17.76

205,000.00

137.80

1,592,000.00

2019

144.15

1,524,000.00

11.53

122,000.00

18.75

198,000.00

140.89

1,489,000.00

2020

147.12

1,420,000.00

11.56

112,000.00

19.72

190,000.00

143.85

1,389,000.00

2021

148.59

2,972,000.00

11.61

232,000.00

20.26

405,000.00

145.20

2,904,000.00

2022

149.60

4,150,000.00

11.66

323,000.00

20.52

569,000.00

146.01

4,051,000.00

2023

150.39

5,016,000.00

11.72

391,000.00

22.28

743,000.00

148.86

4,965,000.00

2024

152.86

5,691,000.00

11.76

438,000.00

24.07

896,000.00

154.89

5,767,000.00

2025

155.10

6,159,000.00

11.81

469,000.00

25.28

1,004,000.00

157.12

6,239,000.00

2026

156.89

6,443,000.00

11.86

487,000.00

26.52

1,089,000.00

159.44

6,548,000.00

2027

158.36

6,578,000.00

11.91

495,000.00

27.69

1,150,000.00

160.92

6,684,000.00

2028

159.57

6,592,000.00

11.95

494,000.00

28.80

1,190,000.00

162.12

6,697,000.00

2029

160.37

6,502,000.00

12.00

487,000.00

29.82

1,209,000.00

162.89

6,605,000.00

2030

160.70

6,328,000.00

12.05

475,000.00

29.63

1,167,000.00

162.07

6,382,000.00

1,985.00

61,008,000.00

164.32

4,800,000.00

328.34

10,234,000.00

2,010.70

61,673,000.00

TOTAL

Electricity savings increase slowly over time due to assumptions related to a slow increase in
Georgia’s GDP over time. Similarly, CO2 emission savings also increase over time because these
emissions are calculated based on electricity savings and an emission factor supplied by the Georgia
Ministry of Energy.
Table 18 shows that policy costs are ‘front loaded’ (i.e. mostly occur in the first year of the policy)
because of the short technical life times of baseline bulbs (mainly GLS and halogen) versus the much
longer lifespan of LED bulbs. Most of the LED bulbs sold in 2018 are assumed to remain in the stock
for the entire appraisal period, with additional LED bulb sales taking place in line with slowly
increasing demand due to slow population growth assumptions. The additional costs around 2024/
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2025 are due to efficient bulbs (such as CFLs) in the baseline scenario reaching their end of life and
needing to be replaced by policy compliant (LED) bulbs.
Table 18 Non-residential policy costs by scenario

Year

EuP1 (£)
Discounted @
13.5%
2016

0.00

2017

0.00

2018

116,970,000.00

2019

EuP2 (£)
Discounted @
13.5%

EuP3 (£)
Discounted @
13.5%

0.00

0.00

17,431,000.00 7,466,000.00
10,878,000.00

EuPFinal (£)
Discounted @
13.5%
0.00
18,302,000.00

368,000.00

109,414,000.00

1,317,000.00

9,753,000.00 1,335,000.00

2,249,000.00

2020

1,742,000.00

8,729,000.00 1,162,000.00

1,751,000.00

2021

1,201,000.00

7,738,000.00

811,000.00

1,129,000.00

2022

838,000.00

6,843,000.00

405,000.00

614,000.00

2023

482,000.00

6,310,000.00 3,024,000.00

3,741,000.00

2024

2,480,000.00

6,921,000.00 2,315,000.00

6,128,000.00

2025

1,775,000.00

4,858,000.00 1,223,000.00

1,613,000.00

2026

916,000.00

4,154,000.00

876,000.00

919,000.00

2027

612,000.00

3,652,000.00

588,000.00

617,000.00

2028

366,000.00

3,205,000.00

351,000.00

369,000.00

2029

164,000.00

2,701,000.00

157,000.00

165,000.00

2030

0.00

0.00

0.00

0.00

93,173,000.00 20,082,000.00

147,011,000.00

TOTAL

128,862,000.00

A4.4. Street lighting sector

Figure 4 Street lighting electricity saving by scenario
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Reference (‘Ref’) line is hidden by Policy Option 2 (‘EuP2’) as Fiscal measures have no impact
because GLS/HAL bulbs are not used in the street lighting sector.
Policy Option 1 MEPS (‘EuP1) results in slightly less electricity savings compared to Policy
Option 3 as the MEPS enter into force in 2018 compared to GPP in 2017.
Policy Option 2 Fiscal measures (‘EuP2’) have no impact on the street lighting sector because
GLS/HAL bulbs are not used in street lights.
Policy Option 3 GPP (‘EuP3’) line is hidden by the Policy Option 4 Combined line. It results in
slightly more electricity savings compared to Policy Option 1 as the GPP enters into force in
2017 compared to MEPS in 2018.
Policy Option 4 (Combined) has the same savings as GPP because GPP takes effect sooner
than MEPS.

Table 19 and Table 20 present the costs and benefits summary details in discounted GEL.
Table 19 Street lighting costs summary

Table 20 Street lighting benefits summary

In all scenarios, the benefits outweigh the costs by an approximate 2:1 ratio. It is worth noting that
the costs related to Policy Option 2 Fiscal Measures (EuP2) has no impact on the street lighting sector
because GLS and halogen bulbs are not used for street lighting due to their low lumens/Watt levels.
Table 21 and Table 22 provide the GWh and CO2 emissions saved by scenario and the associated
value in discounted GEL. Please note that the heat replacement effect (HRE) has been excluded from
the modelling due to lack of data to develop Georgia specific factors. The valuation of CO2 emission
savings use the same approach as described in the residential sector.
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Table 21 Street lighting electricity saving by scenario
EuP1

Year

EuP2

EuP3

EuPFinal

2016

Energy
Savings
(GWh)
0.00

2017

0.00

0.00

0.00

0.00

2.04

240,000.00

2.04

240,000.00

2018

2.02

210,000.00

0.00

0.00

4.07

424,000.00

4.07

424,000.00

2019

4.08

374,000.00

0.00

0.00

8.37

768,000.00

8.37

768,000.00

2020

8.43

681,000.00

0.00

0.00

12.77

1,031,000.00

12.77

1,031,000.00

2021

12.87

915,000.00

0.00

0.00

16.16

1,149,000.00

16.16

1,149,000.00

2022

16.29

1,020,000.00

0.00

0.00

17.84

1,117,000.00

17.84

1,117,000.00

2023

17.98

992,000.00

0.00

0.00

32.77

1,807,000.00

32.77

1,807,000.00

2024

33.02

1,604,000.00

0.00

0.00

47.87

2,325,000.00

47.87

2,325,000.00

2025

48.24

2,064,000.00

0.00

0.00

58.13

2,487,000.00

58.13

2,487,000.00

2026

58.59

2,208,000.00

0.00

0.00

68.56

2,584,000.00

68.56

2,584,000.00

2027

69.11

2,294,000.00

0.00

0.00

79.17

2,628,000.00

79.17

2,628,000.00

2028

79.81

2,333,000.00

0.00

0.00

89.95

2,629,000.00

89.95

2,629,000.00

2029

90.68

2,335,000.00

0.00

0.00

100.91

2,598,000.00

100.91

2,598,000.00

2030

101.73

2,307,000.00

0.00

0.00

101.73

2,307,000.00

101.73

2,307,000.00

542.86

19,335,000.00

0.00

0.00

640.34

24,094,000.00

640.34

24,094,000.00

Total gross savings

Value (Discntd
Energy
Value
Energy
GEL)
Savings (Discntd Savings
0.00 (GWh)
0.00 GEL)
0.00 (GWh)
0.00

Value (Discntd
Energy
GEL)
Savings
0.00 (GWh)
0.00

Value (Discntd
GEL)
0.00

Total costs of HRE

0.00

0.00

0.00

0.00

Total net savings

19,335,000.00

0.00

24,094,000.00

24,094,000.00

Table 22 Street lighting CO2 savings by scenario
EuP1

Year

EuP2

EuP3

EuPFinal

Carbon
Value CO2
Carbon
Value
Carbon
Value CO2
Carbon
Value CO2
reduction reduction (Discntd reduction
CO2 reduction reduction (Discntd reduction reduction (Discntd
(ktCO2)
GEL)
(ktCO2) reduction (ktCO2)
GEL)
(ktCO2)
GEL)
0.00
0.00
0.00 (Discntd
0.00
0.00
0.00
0.00
0.00

2016
2017

0.00

0.00

0.00

0.00

0.22

3,000.00

0.22

2018

0.22

3,000.00

0.00

0.00

0.44

5,000.00

0.44

5,000.00

2019

0.44

5,000.00

0.00

0.00

0.90

10,000.00

0.90

10,000.00

2020

0.91

9,000.00

0.00

0.00

1.38

13,000.00

1.38

13,000.00

2021

1.39

28,000.00

0.00

0.00

1.75

35,000.00

1.75

35,000.00

2022

1.76

49,000.00

0.00

0.00

1.93

53,000.00

1.93

53,000.00

2023

1.94

65,000.00

0.00

0.00

3.54

118,000.00

3.54

118,000.00

2024

3.57

133,000.00

0.00

0.00

5.17

192,000.00

5.17

192,000.00

2025

5.21

207,000.00

0.00

0.00

6.28

249,000.00

6.28

249,000.00

2026

6.33

260,000.00

0.00

0.00

7.40

304,000.00

7.40

304,000.00

2027

7.46

310,000.00

0.00

0.00

8.55

355,000.00

8.55

355,000.00

2028

8.62

356,000.00

0.00

0.00

9.71

401,000.00

9.71

401,000.00

2029

9.79

397,000.00

0.00

0.00

10.90

442,000.00

10.90

442,000.00

2030

10.99

433,000.00

0.00

0.00

10.99

433,000.00

10.99

433,000.00

58.63

2,253,000.00

0.00

0.00

69.16

2,614,000.00

69.16

2,614,000.00

TOTAL

3,000.00

Table 23 indicates that policy costs are spread out over time because of the long technical life times
of baseline bulbs (mainly high pressure sodium). This means that the replacements using more
efficient LED luminaires will take place over time as the high pressure sodium bulbs reach their end
of life.
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Table 23 Street lighting policy costs by scenario

Year

EuP1 (GEL)
EuP2 (GEL)
Discounted @ Discounted @
13.5%
13.5%
2016

EuP3 (GEL)
Discounted @
13.5%

EuPFinal (GEL)
Discounted @
13.5%

0.00

0.00

0.00

0.00

2017

0.00

0.00

260,000.00

260,000.00

2018

227,000.00

0.00

229,000.00

229,000.00

2019

204,000.00

0.00

1,135,000.00

1,135,000.00

2020

1,016,000.00

0.00

1,025,000.00

1,025,000.00

2021

835,000.00

0.00

763,000.00

763,000.00

2022

611,000.00

0.00

387,000.00

387,000.00

2023

302,000.00

0.00

2,985,000.00

2,985,000.00

2024

2,269,000.00

0.00

2,308,000.00

2,308,000.00

2025

1,709,000.00

0.00

1,223,000.00

1,223,000.00

2026

869,000.00

0.00

876,000.00

876,000.00

2027

584,000.00

0.00

588,000.00

588,000.00

2028

348,000.00

0.00

351,000.00

351,000.00

2029

156,000.00

0.00

157,000.00

157,000.00

2030

0.00

0.00

0.00

0.00

9,130,000.00

0.00

12,289,000.00

12,289,000.00

TOTAL

A4.5. All sectors combined

Figure 5 Combined electricity saving by scenario




‘Combined savings’ adds up the electricity consumption by scenario from all three sectors
modelled (residential, non-residential and street lighting).
Reference (‘Ref’) adds up stock and associated electricity consumption based on trends
previously outlined in all three sectors.
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Policy Option 1 MEPS (‘EuP1) shows the largest electricity savings because replacing
GLS/HAL bulbs with LED ones result in around 80% electricity savings per bulb.
Policy Option 2 Fiscal measures (‘EuP2’) shows the smallest electricity savings because only
residential sector sees benefits (25% assumed shift to CFLs in 2017) despite costs in
residential and non-residential.
Policy Option 3 GPP (‘EuP3’) shows more electricity savings than PO2 but less than PO1
because it only affects the public sector proportion of the non-residential sector and all of
the street lighting sector.
Policy Option 4 (Combined) has similar electricity savings compared to PO1. But because the
impacts begin in 2017 due to GPP, the savings start earlier, but are a bit lower due to the
25% shift to CFLs in 2017. Because the CFLs stay in the stock longer than GLS/HAL bulbs, they
aren’t replaced by LEDs until later in the appraisal period.

Table 24 and Table 25 present the costs and benefits summary details in discounted GEL.
Table 24 Combined sectors costs summary

COSTS SUMMARY
Estimated cost to
manufacturers
Estimated cost to
consumers of
Total costs of
increase in nontraded CO2
TOTAL

EuP1 (£)

EuP2 (£)

EuP3 (£)

EuPFinal (£)

0.00

0.00

0.00

0.00

128,862,000.00

93,173,000.00

20,082,000.00

147,011,000.00

0.00

0.00

0.00

0.00

128,862,000.00

93,173,000.00

20,082,000.00

147,011,000.00

129

93

20

147

18

13

3

21

Total cost (£m)
Average annual cost
(£m)

Table 25 Combined sectors benefits summary

BENEFITS
SUMMARY
Value energy
savings
Value of(net)
reduction
in CO2 emissions
TOTAL

EuP1 (£)

EuP2 (£)

922,398,000.00
61,008,000.00
983,406,000.00

EuP3 (£)

EuPFinal (£)

76,443,000.00 162,965,000.00
4,800,000.00

10,234,000.00

945,245,000.00
61,673,000.00

81,243,000.00 173,199,000.00 1,006,918,000.00

Total benefit (£m)

983

81

173

1007

Average annual
benefit (£m)

141

12

25

145

In most scenarios, the benefits outweigh the costs ranging from 7:1 to 9:1 ratio. The exception is
Policy Option 2 Fiscal Measures (EuP2) which has an approximate 1:1 ratio for the reasons previously
outlined in the various sector based discussions.
Table 26 and Table 27 provides the GWh and CO2 emissions saved by scenario and the associated
value in discounted GEL.
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Table 26 Combined sectors electricity savings by scenario
EuP1

Year

EuP2

Energy
Value (Discntd £)
Savings
(GWh)0.00
0.00

2016

EuP3

Energy
Value (Discntd £)
Savings
(GWh)
0.00
0.00

EuPFinal

Energy
Value (Discntd £)
Savings
(GWh)
0.00
0.00

Energy
Value (Discntd £)
Savings
(GWh)
0.00
0.00

2017

0.00

0.00

105.71

10,758,000.00

159.57

18,855,000.00

265.29

29,613,000.00

2018

1,308.33

128,016,000.00

106.29

9,526,000.00

164.47

17,117,000.00

1,275.89

125,138,000.00

2019

1,334.71

115,137,000.00

106.74

8,426,000.00

173.58

15,910,000.00

1,304.57

112,815,000.00

2020

1,362.18

103,604,000.00

107.08

7,445,000.00

182.63

14,743,000.00

1,331.96

101,554,000.00

2021

1,375.84

92,198,000.00

107.48

6,582,000.00

187.56

13,336,000.00

1,344.44

90,310,000.00

2022

1,385.22

81,768,000.00

107.94

5,822,000.00

190.01

11,899,000.00

1,351.92

79,988,000.00

2023

1,392.48

72,394,000.00

108.49

5,153,000.00

206.30

11,378,000.00

1,378.32

71,852,000.00

2024

1,415.39

64,858,000.00

108.91

4,556,000.00

222.86

10,826,000.00

1,434.20

65,761,000.00

2025

1,436.10

57,994,000.00

109.37

4,030,000.00

234.07

10,015,000.00

1,454.81

58,757,000.00

2026

1,452.68

51,688,000.00

109.83

3,564,000.00

245.54

9,252,000.00

1,476.29

52,521,000.00

2027

1,466.31

45,964,000.00

110.25

3,151,000.00

256.40

8,510,000.00

1,489.97

46,699,000.00

2028

1,477.51

40,799,000.00

110.68

2,786,000.00

266.70

7,796,000.00

1,501.08

41,443,000.00

2029

1,484.88

36,112,000.00

111.14

2,464,000.00

276.13

7,109,000.00

1,508.23

36,674,000.00

2030

1,487.95

31,864,000.00

111.61

2,180,000.00

274.33

6,220,000.00

1,500.66

32,118,000.00

18,379.59

922,398,000.00

1,521.53

76,443,000.00

3,040.15

162,965,000.00

18,617.61

945,245,000.00

Total gross savings
Total costs of HRE

0.00

0.00

0.00

0.00

Total net savings

922,398,000.00

76,443,000.00

162,965,000.00

945,245,000.00

Table 27 Combined sectors CO2 emission savings by scenario
EuP1

Year

EuP2

Carbon
reduction
(ktCO2)

Carbon
Value CO2
reduction (Discntd reduction
(ktCO2)
£)
0.00
0.00
0.00

2016

EuP3

EuPFinal

Carbon
Value CO2
Value CO2
reduction reduction (Discntd
reduction
(ktCO2)
(Discntd £)
£)
0.00
0.00
0.00

Carbon
reduction
(ktCO2)

Value CO2
reduction (Discntd
£)
0.00
0.00

2017

0.00

0.00

11.42

144,000.00

17.23

218,000.00

28.65

362,000.00

2018

141.30

1,633,000.00

11.48

133,000.00

17.76

205,000.00

137.80

1,592,000.00

2019

144.15

1,524,000.00

11.53

122,000.00

18.75

198,000.00

140.89

1,489,000.00

2020

147.12

1,420,000.00

11.56

112,000.00

19.72

190,000.00

143.85

1,389,000.00

2021

148.59

2,972,000.00

11.61

232,000.00

20.26

405,000.00

145.20

2,904,000.00

2022

149.60

4,150,000.00

11.66

323,000.00

20.52

569,000.00

146.01

4,051,000.00

2023

150.39

5,016,000.00

11.72

391,000.00

22.28

743,000.00

148.86

4,965,000.00

2024

152.86

5,691,000.00

11.76

438,000.00

24.07

896,000.00

154.89

5,767,000.00

2025

155.10

6,159,000.00

11.81

469,000.00

25.28

1,004,000.00

157.12

6,239,000.00

2026

156.89

6,443,000.00

11.86

487,000.00

26.52

1,089,000.00

159.44

6,548,000.00

2027

158.36

6,578,000.00

11.91

495,000.00

27.69

1,150,000.00

160.92

6,684,000.00

2028

159.57

6,592,000.00

11.95

494,000.00

28.80

1,190,000.00

162.12

6,697,000.00

2029

160.37

6,502,000.00

12.00

487,000.00

29.82

1,209,000.00

162.89

6,605,000.00

2030

160.70

6,328,000.00

12.05

475,000.00

29.63

1,167,000.00

162.07

6,382,000.00

1,985.00

61,008,000.00

164.32

4,800,000.00

328.34

10,234,000.00

2,010.70

61,673,000.00

TOTAL

Table 28 shows that policy costs in the combined sectors model are mainly front loaded due to this
impact being predominant in the residential and non-residential sectors.
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Table 28 Combined sectors total policy costs by scenario
Year

TOTAL

EuP1 (£)
Discounted @
13.5%

EuP2 (£)
Discounted @
13.5%

EuP3 (£)
Discounted @
13.5%

EuPFinal (£)
Discounted @
13.5%

2016

0.00

0.00

0.00

0.00

2017

0.00

17,431,000.00

7,466,000.00

18,302,000.00

2018

116,970,000.00

10,878,000.00

368,000.00

109,414,000.00

2019

1,317,000.00

9,753,000.00

1,335,000.00

2,249,000.00

2020

1,742,000.00

8,729,000.00

1,162,000.00

1,751,000.00

2021

1,201,000.00

7,738,000.00

811,000.00

1,129,000.00

2022

838,000.00

6,843,000.00

405,000.00

614,000.00

2023

482,000.00

6,310,000.00

3,024,000.00

3,741,000.00

2024

2,480,000.00

6,921,000.00

2,315,000.00

6,128,000.00

2025

1,775,000.00

4,858,000.00

1,223,000.00

1,613,000.00

2026

916,000.00

4,154,000.00

876,000.00

919,000.00

2027

612,000.00

3,652,000.00

588,000.00

617,000.00

2028

366,000.00

3,205,000.00

351,000.00

369,000.00

2029

164,000.00

2,701,000.00

157,000.00

165,000.00

2030

0.00

0.00

0.00

0.00

128,862,000.00

93,173,000.00

20,082,000.00

147,011,000.00
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Annex 5. Qualitative Analysis
A5.1. Introduction
This section discusses aspects of the original set of policy options that were subsequently excluded
from the CBA modelling due to lack of evidence or data. Because these potential impacts are specific
to each policy option, this section has been structured to assess potential impacts by policy option
rather than by sector.

A5.2. Policy Option 1 MEPS
Policy Option 1 originally called for quantitative assessment of MEPS and labelling. However initial
research into the impacts of labelling found no studies that assess the quantitative impacts of the
Energy Labelling Directive on lighting products. This finding was validated by a representative of
Lawrence Berkley National Laboratory (LBNL), a leading authority on standards and labelling, who
validated that no studies existed specifically assessing the impact of labelling on lighting products.
Therefore labelling impacts were excluded from the models.
Energy labelling impacts related to non-lighting products have been assessed in a few studies. One
notable study undertaken by LBNL and presented at the 2014 ACEEE Summer Study 45concludes that
a 3% annual improvement in refrigerator efficiency was found globally through labelling. More
generally the study concludes that labelling moves efficiency in the market until most available
products are found at the highest efficiency level. However it is challenging to try to apply these
finding to the lighting market, as labels haven’t been around as long as for domestic white goods.
The study also points out that the effects of label programmes are likely to be different in different
markets. Differences can be caused by 1) different consumer disposition, 2) different technological
configuration of product types and 3) programme design (spacing of levels, label design, etc.).
Therefore it is reasonable to only say that energy labels will likely have a positive impact on the
uptake of energy efficient products, but the scale of which is currently unknown, mainly due to a lack
of available data.

A5.3. Policy Option 2 Fiscal Measures
Policy Option 2 originally called for modelling the impacts of two separate measures, a flat fee
supplement to the import duty on GLS and halogen products, and the impact of a new assembly line
for LED lighting products in a free economic zone in Georgia. Initial research to find examples of
lighting product assembly in free economic zones in other countries was carried out. No examples
were found in Bulgaria, Ukraine, Moldova or Armenia, and the only example found was in Romania,

45

http://aceee.org/files/proceedings/2014/data/papers/2-258.pdf
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where Austria’s Zumtobel Lighting had operations in Romania’s Curtici Arad Free Trade Zone, but
operations ceased in 2009.
MoE suggested that INOGATE look for examples of assembly of other products in free trade zones in
Georgia and to use the production numbers as proxy data. On considering this approach, ITS experts
concluded that using production levels and pricing related to other products would be a suitable
substitute for estimates of lighting products and associated prices.
In addition, research into free trade zone rules in Georgia46 shows that only imported components
and exported products would be subject to VAT relief, whereas products produced to be sold in
Georgia would be subject to VAT like imported products. Because of this, an assembly line
production facility in a Georgian free trade zone would only minimally affect the level of sales or
price of LED bulbs sold in Georgia. The main advantage of a free trade zone would be for the
company setting up operations in Georgia, who would be exempt from property tax, income tax for
employees, and any profit tax.
Therefore the main benefit to Georgia related to a company setting up lighting assembly facilities in a
Georgian free trade zone would be job creation. Data47 available related to the Zumtobel facility in
Romania states that in 2008 Zumtobel had 194 employees at the facility in Curtici Arad Free Trade
Zone. Assuming a facility set up in Georgia was on the same scale as the one in Georgia, this implies
a similar level of job creation. According to the Georgian National Investment Agency, the average
monthly salary for a manufacturing worker in 2014 was 410 USD 48, implying an annual salary of
nearly 5,000 USD. This compares to per capita income of 3,681 USD in 2014 in Georgia49.

A5.4. Policy Option 3 Mandatory Green Public Procurement
In addition to modelling the impacts of mandatory green public procurement measures, Policy
Option 3 called for the inclusion of impacts due to "nudge" information or energy saving
information/advices to consumers being placed on utilities' energy bills.
INOGATE conducted desk research to identify quantitative estimates of the impact of nudge
behaviour. Multiple studies found estimate the impact of nudge behaviour to be 2-3% annual energy
savings in residential households. Modelling the 2-3% annual energy savings is subject to an
assumption that utilities would be able and willing to include charts on monthly bill statements
showing a household’s electricity consumption compared to their neighbours.

46

Free Industrial Zone: Georgian Law Novelty, presentation during ‘Investing in Georgia – Further unparalleled
moves to facilitate businesses, American Chamber of Commerce, Kiev Ukraine 28 October 2010.
47
http://doingbusiness.ro/financial/report/88917/zumtobel-lighting-romania-srl/
48
http://investingeorgia.org/en/ajax/downloadFile/520/Investment_Opportunities_in_Manufacturing
49
http://investingeorgia.org/en/georgia/economy

62

There are individual household meters and monthly bills are sent to Georgian households. However,
it is unknown if Georgian utilities have systems in place that allow comparative analysis of household
electricity consumption and an ability to cluster data by neighbourhood or geographical area. In
addition, the cost of putting a system in place is unknown and this cost would influence the
likelihood of a utility implementing such a system.
MoE confirmed that either "nudge" information or energy saving advice could be included in utility
bills in Georgia from 2018 onwards. The cost to Georgian utilities to set up such systems should be
assumed as zero.
Because the impact of ‘nudge’ information or energy saving advice is estimated at 2-3% energy
savings, this impact has been applied to the model outputs by using the lower end of the range of
savings (i.e. 2%) in order to take a more conservative approach. These savings have been applied to
model outputs from 2018 onwards. Since they only impact residential sector electricity
consumption, the impact of ‘nudge’ behaviours has only been applied to the residential sector
outputs. It has been applied to all four policy options in a uniform manner.
The revised outputs have been included in Table 30 with Table 29 displaying the original values for
comparison. Total discounted benefits increase in the range of 2 – 8 million GEL, with the lower end
in relation to Policy Option 2 Fiscal Measures (EuP2) and the higher end in relation to Policy Option 1
MEPS.
Table 29 Residential sector benefits summary (original)

Table 30 Residential sector benefits summary (including 'nudge' impacts)

BENEFITS SUMMARY

EuP1 (GEL)

Value energy savings (net)

355,666,000.00

77,746,000.00

Value of reduction in CO2
emissions

25,245,000.00

4,893,000.00

0.00

25,247,000.00

380,911,000.00

82,639,000.00

0.00

379,367,000.00

381

83

0

379

55

12

0

54

TOTAL
Total benefit (GELm)
Average annual benefit
(GELm)

EuP2 (GEL)

EuP3
EuPFinal (GEL)
(GEL)
0.00
354,120,000.00
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Annex 6. Excel model structure

Figure 6 Excel model structure
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