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1.0 ACRONYMS USED IN THIS REPORT  

AYPEG Association of Young Professionals in Energy of Georgia  
DWG  Decision Ware Group 
EC-LEDS Enhancing Capacity–Low Emission Development Strategy 
HPEP Hydropower and Energy Planning Project  
GoG Government of Georgia  
LPG Liquefied Petroleum Gas 
m3 Cubic meters 
MARKAL Market Allocation software model 
MoE Ministry of Energy of Georgia  
NE Northeast 
NW Northwest 
PPS Probability Proportional to Size 
SE Southeast  
SPSS Statistical Package for the Social Sciences 
STATA Data Analysis and Statistical Software  
SW Southwest 
USAID  United States Agency for International Development 
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2.0 BACKGROUND 

USAID/HPEP is assisting in building the MoE capabilities to develop a sound 
sustainable energy planning process and robust energy policy and strategy. The 
main objective of this task is to support the energy sector development that drives 
economic growth through diversifying and improving the efficiency of energy 
resources of Georgia as well as to enhance research and development through 
national energy end-use survey. Since the energy balance is a precursor for the 
country’s energy policy and strategy, it is extremely crucial to have statistical data 
that depicts Georgian energy sector and will satisfy the MARKAL-Georgia model 
requirements for comprehensive simulations. Improved statistics on household 
energy end-use will contribute to the Energy Strategy development for Georgia.  
MARKAL-Georgia is a data intensive bottom-up optimization model and requires 
detailed data on energy demand, supply and technologies. After initial assessments, 
HPEP team identified data gaps in several branches of MARKAL-Georgia model and 
concluded on the necessity to conduct surveys to address data shortcomings about 
households’ energy end-use. 
Through competitive tendering, Association of Young Professionals in Energy of 
Georgia (AYPEG) was selected as subcontractor of Deloitte Consulting LLP to 
organize and conduct household energy end-use survey at national level. Within the 
defined timeframe from the client, AYPEG has conducted the household survey 
across Georgia and produced electronic dataset on households’ energy consumption 
patterns that will be inputted in the model and used for developing various MARKAL-
Georgia model scenarios.  
The rest of the report is organized as following: second section summarizes overall 
process of the survey starting from survey design to final results, section three 
focuses on survey design, section four explains detailed sampling used for the 
national survey, section five summarizes survey results and section six discusses 
the main findings. 

3.0 SUMMARY OF THE SURVEY ACTIVITIES 

Household energy end-use survey project started in early February, 2014 and was 
completed in four months. The overall process of the survey was divided into four 
major phases. In the first phase, AYPEG developed conceptual design of survey, 
conducted MARKAL-Georgia data gap analysis, made market research on energy 
consuming appliances in Georgia, designed detailed sample and tested and finalized 
questionnaires. The deliverables of the phase one were the final questionnaires on 
Georgian, Russian and English languages.  
On the second phase AYPEG implemented the survey. The main activities included 
training of interviewers and supervisors, fieldwork and quality control through 
monitoring and evaluation. Fieldwork, coordinated by 8 supervisors and implemented 
by 50 interviewers, lasted for 3 weeks. Randomly selected interviews from each 
cluster were double-checked to determine if there was a cheating. Double-checking 
included telephone interviews and site visits as well. The deliverable of the phase 
two was the filled out questionnaires.  
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On the third phase electronic database was created. Key activities included data 
entry and coding, data cleaning and weighting. Additionally, data entry was 
monitored to reduce mistakes during the entry process. The deliverable of the phase 
three is electronic data set in Excel, SPSS and STATA files. 
On the final, fourth stage survey results were summed up, and main findings were 
examined. Final report, summarizing the survey activities and survey results, was 
produced and submitted to HPEP. Additionally, AYPEG team has presented survey 
results and main findings to HPEP and other interested parties. Electronic data set 
and filled out questionnaires were submitted to the client. Chart 1 below illustrates 
the timeframe of the survey project, phases of implementation, main activities and 
deliverables. 

Conceptual chart 1: Timeframe of the survey project, phases of 
implementation, main activities and deliverables. 
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4.0 SURVEY DESIGN 

AYPEG team together with HPEP team assessed data requirements in MARKAL-
Georgia model and identified missing data required for modeling household energy 
consumption. Based on this assessment, AYPEG team designed draft questionnaire. 
The questionnaire was reviewed by USAID/EC-LEDS project and Decision Ware 
Group (DWG) experts who provided detailed comments and suggestions. One of the 
suggestions was to include general questions on energy efficiency even though 
information on households’ awareness on energy efficiency is not required for 
MARKAL-Georgia model. However, measuring awareness contributes to the better 
planning of energy efficiency strategy. Hence, AYPEG team has incorporated 5 
questions on energy efficiency and also incorporated most of the recommendations 
provided by USAID/EC-LEDS project and Decision Ware Group (DWG) experts. 
The draft Household Energy End-use Questionnaire was tested on pilot survey. 
Totally 15 households were interviewed on the pilot survey, 8 households from urban 
and 7 from rural settlements. The pilot survey was performed by highly qualified 
interviewers, who observed the questioning procedures, logical arrangement of the 
questionnaires, questionnaire filling out guidelines, the time for filling out the 
questionnaires and frequently asked questions. Filled out pilot questionnaires were 
analyzed by AYPEG analysts. Questionnaire testing illustrated few shortcomings of 
the questionnaire. Testing revealed that the questionnaire was difficult for a typical 
household and AYPEG simplified the questionnaire to the extent it was possible. The 
team had to find the golden mean between simplicity of the questionnaires and 
requirements of MARKAL Georgia model. However, the priority was given to the 
latter. Data shortcomings associated with the relatively difficult questions of the 
questionnaire is described in the Survey Results Section. 
Based on interviewer feedback and suggestions, and analysis of filled out pilot 
survey questionnaire, the final questionnaires were prepared in Georgian and 
Russian languages (See Appendix 1, Appendix 2 and Appendix 3 for Georgian, 
Russian and English versions of the questionnaire, correspondingly). Besides, 
AYPEG team has conducted market research on space/water heating, cooking, 
cooling, lighting, refrigeration and other energy appliances and technologies. The 
aim of this research was to obtain information on frequently sold appliances, to group 
(aggregate) various appliances in the questionnaire (for example, water heating 
appliances with and without separate tank, etc.), and to identify the slang names of 
the certain appliances. The colorful pictures of the appliances included in the 
questionnaire were print out and handed to the interviewers in order to guide them 
and also to help respondents to name appliances correctly. 

5.0 SAMPLE DESIGN 

The survey is representative for households in Georgia excluding those residing in 
the occupied territories of Abkhazia and South Ossetia. The sample is representative 
for the country as a whole, as well as separately for urban and rural areas of 
Georgia. List of the voting precincts provided by the Central Election Commission of 
Georgia was used as a sampling frame. The sampling frame includes information 
about 3,605 electoral districts throughout Georgia, their territorial boundaries, 
location of the polling station and number of registered voters within them. 
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The territory of the country was broken down into two independent strata: urban and 
rural settlements. Each stratum was further divided into substrata based on 
geographic regions (‘quadrants’): northeast, northwest, southeast, southwest, and a 
fifth substratum for Tbilisi administrative area in urban stratum (see the Map 1). 
Sample sizes for each stratum was allocated between these geographic sub-strata 
proportional to their relative population sizes, and the samples was then be drawn 
independently within substrata. Conclusions cannot be drawn independently about 
particular geographic substrata of the country, but this practice ensures that neither 
large areas of the country nor urban or rural settlements within sampled electoral 
districts are excluded from the sample due to random chance. 

Map 1. Location of the geographic regions (“quadrants”) 

 
The survey utilized a stratified one-stage clustered sampling design. While 
stratification ensures representativeness of the sample at urban and rural level, 
clustering is used to reduce the fieldwork travel costs per interview by concentrating 
certain number of interviews in compact units – clusters. In the given survey clusters 
were defined by households residing within one voting precinct. 
In stratum URBAN, 33 and in stratum RURAL 23 voting precincts (clusters) were 
randomly selected from the sampling frame with probability proportional to the 
number of registered voters (Probability Proportional to Size, PPS). PPS method 
balances the lower selection probability of households in large clusters with a higher 
selection probability of large clusters and reduces the negative effect of increasing 
the uneven sampling weights over the standard error of the survey. In each selected 
clusters, interviewers will select 23 households using the systematic random walk 
from the location where the polling station was opened during the last national 
elections. Interviewers were requested to make three attempts to contact randomly 
selected household. The detailed sample, describing selected districts and their 
characteristics is provided in the appendix 4. 
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6.0 SURVEY RESULTS 

In order to meet the criteria - 95 % confidence level and on average 4.3% margin of 
error for the national survey, it was designed to obtain 940 filled out questionnaires 
across Georgia, equally divided between rural and urban strata. Due to the expected 
non-response rate, the interviews were expected to be completed for 62% of 
contacted households in URBAN stratum and 89% of the contacted households in 
RURAL stratum. Hence, 1288 households were selected randomly throughout 
Georgia (529 for rural and 759 for urban stratum). 
The overall response rate was higher than expected. Totally 1081 households were 
interviewed across Georgia (581 urban and 500 rural households) (see Table 1). 

Table 1. Expected and actual survey results and response rates. 

  Required 
responses 

Interview 
attempts 

Expected 
responses  

Actual 
responses 

Actual 
responses  

Georgia  940 1288 73% 1081 84% 
Rural  470 529 89% 500 95% 
Urban  470 759 62% 581 77% 

Based on survey results, it can be concluded that at 95% confidence level, average 
margin of error is 2.8 % for URBAN stratum, 3.4 % for RURAL stratum and 2.0% for 
national level. However it should be underlined that these percentages are only 
indicative since they represent the arithmetic mean of average margin of errors for 
each variable. For each question margin of error varies based on the response rate 
on that question. Hence margin of errors for each variable can be higher or lower 
compared to the average margin of error of rural and urban strata. 

7.0 MAIN FINDINGS 

In this section the main findings from the survey will be summarized. Firstly wood 
consumption and its features will be analyzed, and then the main energy 
consumption characteristics of space heating, water heating, cooking, cooling, 
washing and refrigeration will be summarized. Furthermore survey results on 
transportation will be discussed. Finally survey results will illustrate the population’s 
awareness on energy efficiency.  

7.1 Firewood 
Based on the survey results 57% of households used firewood during last 12 months 
for water heating, and/or space heating and/or cooking purposes, across Georgia. 
Almost all households (97%) in rural settlements consumed firewood (see Figure 1). 
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Figure 1. Use of firewood in Georgia 

 

Another important observation from the survey was, that from 43 % of the housholds 
who did not consume firewood currently,  20% were consuming it for water heating, 
and/or space heating and/or cooking purposes during past 5 years (see the Figure 
2). 

Figure 2. Firewood Substitution 

 

The survey shows that average yearly firewood consumption by a household, does 
not differ for urban and rural settlements. The average firewood consumption by an 
urban household is 6.9 cubic meters while this indicator is 6.99 cubic meters for a 
rural household. Based on the survey, estimated1 total consumption of firewood in 
Georgia is illustrated in Figure 3.  

                                                 
1  The average consumption of the firewood (in m3) is multiplied on the number of households using the firewood, to obtain 
estimated numbers for the country.  
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Figure 3. Average wood used by a household during last 12 months (m3) 

 
 

According to the survey 60% of firewood consuming households bought firewood, 
and 14% partially bought it (Figure 4). In the initial version of the questionnaire, there 
were another set of questions related to the firewood sourcing, for example if they do 
not buy wood, how the source it, what was the price of 1 cubic meter firewood, etc., 
but pilot survey has shown that households were not eager to answer those 
questions and they were taken off, in order not to have lower response rate. 

Figure 4. Sourcing of firewood 

 

Even though estimated firewood consumtpion is very high for Georgia, its energy 
value is not as high, due to the fact that most of the firewood users consume newly 
cut wood (see the Figure 5). 46 % of housholds who consumed wood during last 12 
month used non-dry wood. 
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Figure 5. Wood consumption behavior 

 

 

 

 

 

7.2 Useful energy demand  
To satisfy households’ energy needs for space heating, water heating and cooking, 
different energy sources are used for rural and urban households in Georgia. Survey 
results illustrate that most used source for space heating is firewood, followed by 
natural gas at the national level (see Figure 6). The reverse situation is in energy 
needs for water heating – firewood is the second most used energy source after 
natural gas at the national level (see Figure 7). However in both activities firewood is 
the most used source in rural settlements, while natural gas dominates in urban 
settlements. The natural gas is the most used energy source for cooking needs for 
Georgian housholds, followed by firewood and LPG. However, still in rural 
settlements 43% of inteviewed households use firewood for cooking purposes (see 
Figure 8). 

Figure 6. Energy sources used for space heating 
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Figure 7. Energy sources used for water heating 

 

Figure 8. Energy sources used for cooking 

 

During recent years GoG is actively implementing gasification programs across 
Georgia. However the important question is how fast the population substitutes by 
natural gas other sources of energy for different useful energy demand. Obviously 
the number of gasified households will be more accurate from the other sources 
such as MoE or Geostat, however survey showed that 63.83 % households had an 
access to a natural gas network. But more importantly, the goal was to estimate what 
is the use of firewood by gasified households. The results illustrate that gas access 
has significant impact on substituting cooking from wood to natural gas, while still 
37% (from which 34.7% is urban and 65.3% is rural households) of gasified 
households use firewood for space heating (see figure 9). 
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Figure 9. Share of households having access to natural gas but still using wood for 
cooking, water heating and space heating. 

 
For useful demand analysis and projection purposes it is also meaningful to estimate 
what part of the dwelling is heated by a “typical Georgian household”. Based on the 
survey results, on average, households heat 45% of their dwelling. Only 4.2% of 
households use central heating appliances for space heating and all of them run on 
gas fired boilers. 

7.3 Saturation levels of different appliances 
Saturation levels of cooling appliances, refrigarators and waching machines are 
summarized in the figures 10, 11 and 12 respectively, at urban, rural and national 
level. 

Figure 10. Use of cooling appliances 
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Figure 11. Use of reftigerator or freezer 

 

Figure 12. Use of washing machine 

 
To those households who do not use either of these appliances, questions were 
asked if they are going to buy them in the near future (next three years). 
Approximately 10 % of those households, who do not use cooling currently, are 
going to buy cooling appliances in the near future. In the same way, 50.5% of the 
households are going to buy a refrigerator and 48% - washing machine in the near 
future. 

7.4 Transportation 
According to the survey results, on average a household spends 151 GEL for fuel 
and the average load factor is 1.99 people per vehicle. The load factor 1 is for almost 
half of the households that own vehicle (see Figure 13). 
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Figure 13. Distribution of a load factors per vehicle

 

During the recent years, more and more households convert their cars from gasoline 
to natural gas. Survey shows that the number of cars that moved from gasoline to 
natural gas is increasing significantly (see Figure 14). Based on the survey results, 
20% of the cars use natural gas as a primary fuel. 

Figure 14. Estimated number of cars that moved from gasoline to natural gas 

 
Compared to the other transportation questions, below given results illustrate 
individual rather than household characteristics. 
Based on the survey results, respondents mainly use minibus for the intercity 
transportation. The second major source for inter settlement transportation is a bus 
and third – railway, respectively (see Figure 13). 
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Figure 13. The main source for inter settlement travel

 
The findings for intracity transportation showed the same results as in the case of 
intercity transportation impling that minibus is the most common source of 
transportaion followed by bus, metro and taxi (see Figure 14). 

Figure 14. The main source for intrarcity travel 

 

Further, respodents were asked to estimate avarage duration of the travel by a 
public transport in a day. The vast majority of the respodents spend less than one 
hour in public transport (see figure 15). 
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Figure 15. Time spent in public transport (in a day) 

 

7.5 Energy Efficiency  
At the end of the survey few general questions were asked about energy efficiency. 
According to the survey results 72% in rural and 64% in urban areas did not know 
the meaning of energy efficiency (see Figure 16). 

Figure 16. Awareness on energy efficiency at rural, urban and national level 

 
The share of households, who knew what the term energy efficiency implies, almost 
coincides to the share of the households who are using energy efficient light bulbs 
for lighting (Figure 17). 
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Figure 17. Share of housholds that use energy efficient lighting 

 
Those households who did not know the meaning of energy efficiency, interviewers 
were instructed to explain basic concepts of energy efficiency and its measurements 
such as installing energy efficient bulbs, solar collectors and PV, central heating 
system, buying appliances with high energy class, performing thermo isolation of 
dwelling and installing windows with better thermo isolation, etc. According to the 
survey, most desired energy efficiency measurement that households are willing to 
perform is installing central heating system (Figure 18). 

Figure 18. Share of households planning to adopt the following energy efficient 
measures 

 

The main obstacle for households willing to implement energy efficiency 
measurements is the lack of financial resources (see Figure 19). 
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Figure 19. Share of households not implementing energy efficiency measures due to 
several reasons. 
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APPENDIX 1. ENGLISH QUESTIONNAIRE 
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APPENDIX 2. GEORGIAN QUESTIONNAIRE 
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APPENDIX 3. RUSSIAN QUESTIONNAIRE 
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APPENDIX 4. DETAILED SAMPLE 

District_EN Quadra
nt 

Settlement 
type 

Substratu
m Language Voters Sample Step size Random 

start 
Mtatsminda Capital Capital Capital Georgian 1234 23 7 2 

Vake Capital Capital Capital Georgian 1303 23 7 1 
Vake Capital Capital Capital Georgian 1127 23 7 5 

Saburtalo Capital Capital Capital Georgian 1498 23 7 7 
Krtsanisi Capital Capital Capital Georgian 926 23 7 7 

Isani Capital Capital Capital Georgian 1447 23 7 2 
Samgori Capital Capital Capital Georgian 1049 23 7 6 
Samgori Capital Capital Capital Georgian 1478 23 7 3 

Chughureti Capital Capital Capital Georgian 1405 23 7 6 
Didube Capital Capital Capital Georgian 1078 23 7 3 

Nadzaladevi Capital Capital Capital Georgian 1178 23 7 7 
Nadzaladevi Capital Capital Capital Georgian 1425 23 7 5 
Nadzaladevi Capital Capital Capital Georgian 1187 23 7 7 

Gldani Capital Capital Capital Georgian 1226 23 7 2 
Gldani Capital Capital Capital Georgian 1188 23 7 3 

Sighnaghi NE Urban Urban NE Georgian 1326 23 7 3 
Rustavi SE Urban Urban SE Georgian 1368 23 7 3 
Rustavi SE Urban Urban SE Georgian 1198 23 7 3 

Marneuli SE Urban Urban SE Non-
Georgian 1240 23 7 4 

Dusheti NE Urban Urban NE Georgian 1254 23 7 5 
Kareli NE Urban Urban NE Georgian 1440 23 7 6 

Akhaltsikhe SE Urban Urban SE Non-
Georgian 1351 23 7 2 

Samtredia NW Urban Urban NW Georgian 1339 23 7 5 

Tkibuli NW  Urban Tkibuli 
urban Georgian 471 23 6 6 

Kutaisi NW  Urban Urban NW  Georgian 1304 23 7 6 
Kutaisi NW  Urban Urban NW  Georgian 1247 23 7 6 
Kutaisi NW  Urban Urban NW  Georgian 1181 23 7 6 
Senaki NW  Urban Urban NW  Georgian 1066 23 7 4 
Zugdidi NW  Urban Urban NW  Georgian 1444 23 7 4 

Poti NW  Urban Urban NW  Georgian 1064 23 7 6 
Batumi SW  Urban Urban SW  Georgian 1337 23 7 1 
Batumi SW  Urban Urban SW  Georgian 1367 23 7 1 
Kobuleti SW  Urban Urban SW  Georgian 1246 23 7 5 
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