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GLOSSARY OF TERMS  

Global Warming Potential (GWP) ð dimensionless quantity characterizing for the 

particular GHG efficiency in terms of greenhouse effect production. Carbon dioxide 

GWP has been taken as a conventional unit of the quantity. Its value varies widely for 

other GHGs equaling to e.g. methane ð 21, nitrous oxide ð 310. GWP is applied to 

convert various GHGs to CO2 equivalent. For example, 1 ton of methane reduction 

corresponds to 21 tons of CO2 emission reduction (21 t CO2eq.). Similarly, 1 ton of  

N2O reduction equals to 310 CO2 reduction in terms of efficiency (310 t CO2eq.). 

Pilot Project ð the first test project within the framework of the program aiming at 

appraisal and perfection of selected methodology and technology along with 

preliminary results analysis and efficiency estimation of the project. Pilot project 

outcomes determine follow-up ways and means of the project implementation. 

Conservative Assessment ð the lowest/ most modest results oriented assessment 

GHG ð Greenhouse gas.  Natural (or artificial) gas being a part of the atmosphere 

having the ability to contain the earthõs heat radiation. There are naturally occurring 

gases ð known as direct GHGs ð water vapor (H2O), carbon dioxide (CO2), nitrous 

oxide (N2O), methane (CH4), and ozone (O3), and indirect GHGs e.g. sulfur dioxide 

(SO2) and ammonia (NH3). These gases, while interacting with water vapor and other 

elements, form various particles (aerosols) of sulfur and nitrogen salts that also play a 

significant role in the greenhouse effect. 

Level 1 ð selected source from the category of the simplest approach applied for the 

GHG gas emissions calculation in which typical values of countries with similar 

geographic and climatic conditions are considered as emission rates/factors.  

Level 2 ð includes more detailed emissions applying emission coefficients set/measured 

within the particular country. It increases reliability and accuracy of outcomes. Results 

obtained through mathematical or physical modeling are being used as well for 

emission calculation at higher ð the third level, along with locally measured emission 

coefficients. 
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ACRONYMS  

 

BAU                           Business As Usual  

BDD                           Basic Data and Directions of the country  

BRT                            Bus Rapid Transit system 

C                                 Carbon 

Cd                               Cadmium 

CDM                          Clean Development Mechanism 

CH4                             Methane 

ClimaEast                  European Union funded project package assisting the Eastern 
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CO2                            Carbon dioxide 
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INTRODUCTION  

In October, 2010 Georgia hosted a conference on the Covenant of Mayors (CoM) 

program of the European Union, emphasizing the importance of cities as  complex 

systems in the process of greenhouse gas (GHG) emissions. The òcityó is considered 

the main guiding unit in the development of Sustainable Energy Action Plans within the 

framework of EU energy efficiency priorities. 

By signing on to the CoM, the Zugdidi City Municipality joined an initiative aiming at 

GHG emissions reductions by at least 20% by 2020 ð a goal that has to be reached 

while while simultaneously improving social and economic development.  Zugdidi 

developed the SEAP with the assistance of the USAID-funded òEnhancing Capacity 

for Low Emissions Development Strategies (EC-LEDS) Clean Energy Programó. The 

strategic plan includes: 

¶ Baseline emission inventories of GHG in Transport, Buildings, Street 

Lighting, Waste and Greening sectors; 

¶ A GHG emissions baseline, the so-called òBusiness as Usualó or BAU 

scenario for each sector; 

¶ Identifying GHG mitigation measures and the efficiency assessment of each 

sector before 2020; 

¶ Monitoring, Reporting and Evaluation plan; 

¶ Local potential development possibilities and awareness-raising strategy; 

 

Economic growth rate, population growth and per capita GDP growth trends of 

Zugdidi served as bases for the BAU scenario and for planning specific measures for 

consumption and CO2 emissions reduction by 2020. Carrying out these measures 

before 2020 will ensure a CO2 emissions reduction for these Zugdidi sectors of at least 

24% compared to the BAU of 2020.  
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ZUGDIDI CITY - OVERVIEW  

General Characteristics  

Zugdidi is one of the oldest cities in Georgia, situated in the Odishi Plains, on the 

Chkhoushi River, 110 m above sea level.1  It is the administrative center of the Zugdidi 

Municipality and Samegrelo-Zemo (Upper) Svaneti regions, and is one of 12 Georgian 

óself-governingó cities.2,3 

The climate zone where Zugdidi is located4 is humid-subtropical with hot summers 

(+27,7°C) and warm winters (+4,9°C),  and an average temperature of  23.8°c. Annual 

precipitation is 1650 mm; average air humidity is 72%; and the total number of sunny 

days is about 210. Subtropical and contintental plant species as well as indigenous and 

imported crops are well adapted to its climate and soil conditions, which are suited to 

ecological farming.     

 

Picture  1. Zugdidi Municipality Map 5 

The Municipal territory covers a total area of 2143.5 hectares near the Black Sea coast 

and includes Ganmukhuri and Anaklia, and borders on the Abkhazia Administrative 

Line (Gali Region) to the northwest, the Tsalenjikha Municiplaity  to the northeast and 

the Chkhorotsku Municipality to the southeast. Zugdidi is 28-30 km from the Black 

Sea. The Municipalityõs shoreline villages of Anaklia and Ganmukhuri are attractive 

resort areas. The distance between the administrative center and Tbilisi is 339 km to 

the east, and the nearest port is Poti, approximately 70 km to the south, and the 

                                                      
1http://en.wikipedia.org/wiki/Zugdidi  
2 https://matsne.gov.ge/index.php?option=com_ldmssearch&view=docView&id=2244429&lang=ge 
3Tbilisi, Batumi, Kutaisi, Rustavi, Poti, Telavi, Ozurgeti, Zugdidi, Gori, Ambrolauri, Mtkheta & 

Akhaltsikhe 

 

 
5Source: Official website of Zugdidi Municipality. www.zugdidi-sakrebulo.ge 



15 
 

Kutaisi Airport is situated 90 km to the east.  Rivers near Zugdidi are strategic 

hydropower resources: the Chkhoushia, Kuchkhoboni, Sintsa and Enguri.   

History     

Zugdidi began to develop into a city in the 1830s. The last ruler was David Dadiani 

(1846-1853)6 who actively developed the culture and industry of the city.  Zugdidi 

became a commercial center with advanced crafts and household industries in textiles, 

and a distillery was built in 1850. A library was founded in 1844 where ancient 

manuscripts and printed books were conserved.  The city grew from 2000 residents in 

1851 to 4000 by 1917.  The status of òcityó was officially granted in 1918. By 1925, 

there were 4525 residents and it was 19th of 33 cities and towns of Georgia at the 

time.7  David Dadianiõs and Ekaterine Chavchavadzeõs palace gardens became famous 

for their rich collection of exotic vegetation, and later became the Botanical Garden of 

Zugdidi.8 

The Georgian poet and public figure, Raphael Eristavi, headed the Zugdidi 

administrative unit in 1957-1967 and contributed to the further development of the 

City, with a central walkway or promenade,  still distinguished by its beauty.    

 

 

Picture  2. Photos of the Dadiani Palace and Vlachernoe Virgin Mother Zugdidi Cathedral and former 

Hotel Odishi , now housing internally displaced persons.  Photos t aken in the1940s.  

Contemporary Zugdidi  

Zugdidi is the biggest unit of the Municipality and is the Administrative Center  for the 

Region of Samegrelo-Zemo Svaneti. Most available data (including statistics) cover the 

entire Zugdidi Municipality rather than Zugdidi city alone. 

Population  

Today the total area of Zugdidi Municipality covers 2143.5 hectares and numbers 

approximately 74,792 persons.  The population increased significantly after the war in 

Abkhazia in the 1990s, and make up 41,6% of the Municipalityõs residents.9  Inhabitants 

                                                      
6Land use plan of the city. 2009 
7General land use plan of the city. 2009 
8http://en.wikipedia.org/wiki/Zugdidi_Botanical_Garden 
9Different official data sources that the estimated population range of Zugdidi Municipality is between 

69 000 and 75 000 people. The difference presumably is due to movements of displaced populations to 

Abkhazia and other territories.  
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are distributed according to the conditions and opportunities for agricultural 

development, and tend to concentrate more and more in the center of the city itself.  

The Zugdidi Municipality is the second biggest settlement of internally displaced people 

in Georgia, after Tbilisi. 

The Zugdidi Municipality shows the highest rate of population density in the western 

region of Samegrelo. January 2010 data show that there are 239 persons/m2. The 2002 

census revealed that ethnically, the region is 98.2% Georgian; .9%-Russian; .1% 

Abkhazian; .1%-Ukrainian and 0.1% other groups. The Municipality includes 31 

territorial bodies and 58 villages.  The city population is shown in Table 1.10   

Table 1. Zugdid i City Population  

Number of Residents  2011 2012 2013 2014 

Residents (in thousands) 
       

75.19  

       

76.70  

       

75.10  

       

74.80  

 

Employment and Economy  

Unfortunately employment numbers are not available, however the  employment 

trends in Zugdidi Municipality from 2006 to 2013 are available and presented in Table 

2.11 

Table 2.  Employment Dynamics in Zugdidi Municipality (2006 -2013) 

 
 

The economy of the municipality is divided into Agriculture, Industry, Construction, 

Transport, Trade, Hotels & Restaurants, with the largest portion at 25%, represented 

by the construction sector in 2009, followed by Agriculture 23% and Hotels & 

Restaurants 7% (Pic. 2).12 

                                                      
10Regional Statistics Office  
11Figures have been processed according to Regional Statistics Office data.  Self-employed are 

considered all those owning 2 ha or more in private plots of land.    

12Data covers the whole Municipality  
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Figure 1. Sectoral Structure of Zugdidi Municipality  Economy. Source: Zugdidi Municipality , 2009 

Two large enterprises - a paper factory (4500 employees) and a ceramics factory (2000 

employees) operated until the 1990s,  along with other large and small manufacturing 

businesses.  By January 1, 2010, the industrial enterprises numbered 17, with a 

production value of about 26.6 million GEL and employing  527 persons. Some 

enterprises are seasonally or temporarily closed, mainly due to a lack of investments 

and outdated equipment.  Today most products include hazelnuts, wheat flour, inert 

materials, tea and bread. Per capita GDP is 1845 GEL.   

 

Figure 2. Distribution of Economic Subjects Registered in Georgia by Regions  (According to the 

situation by September 1, 2009)  

The Regional Chamber of Commerce represents the business society of the region, 

with 130 registered companies and firms. The most important tasks of the Chamber 

are to represent and protect the interests of its members in Georgia and abroad, 

promote market principles, assist regional businessmen to create their own products 

and explore new markets,  as well as help the region to attract investments. 

Zugdidi is rich in geothermal resources. The first initiatives to develop the field were 

carried out in the 1960s when two pumping stations were built ð the first near the 

thermal sources and the second  in the centre of the city. The second pumping station 
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supplied geothermal water to the existing central heating system. During the winter 

the system supplied 3000m3/day of geothermal water for 4500ð5000 m2 in residential 

houses and public buildings. However, the efficiency of the system was  much lower  

than expected, due to technical reasons and circumstances. Another attempt to 

develop geothermal heating was carried out with a 4-T borehole at the Zugdidi paper 

factory, for heating and technological purposes. After three years of successful 

exploitation, the source stopped because of new wells drilled in Tsaishi not far away. 

Thus, the conclusions made regarding the practical use of geothermal waters from the 

Zugdidi-Tsaishi fields are that fields were developed without prior study-- drilling new 

wells was not studied in connection to existing heating systems and sometimes even 

hindered the functioning of the existing system; environmental problems were 

completely ignored;  the developments were frequently marred by examples of 

violations of the basic rules of the system plans and construction.13 

Under the SEAP an efficient management of geothermal resources in Zugdidi is 

considered one of the activities with great potential economic possibilities, but needs 

additional discussions and decisions.  A study must be carried out to evaluate the 

possibility of restoring the old geothermal wells.   

Governing Body  

Zugdidi City obtained the status of òself-governmentó in 2014 which means it can elect 

local municipal and legislative representatives to the City Council. According to 

Paragraph 2 of Article 16 of the òOrganic Law on Self-Governanceó, local authorities 

can promote investments, approve employment programs, and approve infrastructure 

and other programs.  Zugdidi City Hall and Zugdidi the City Council are responsible 

for cooperation and consultation with donors and other stakeholders.   

Strategic Plans and Trends       

According to the medium-term development program14 of Zugdidi Municipality for 

2013-2017,  the city plans an eco-friendly administrative unit by 2017 with òwell-

organized infrastructure, growing infrastructure, strong civil society, a variety of 

medical and social services, improved cultural, educational and sport programs, a 

tourist infrastructure, effective water supply and sewerage systems, effective treatment 

facilities and guaranteed uninterruptable power supplyó. In order to achieve these 

objectives Zugdidi will develop the following priority areas: 

 

¶ Create an attractive, supportive business environment for SME development and 

employment; 

¶ Implement infrastructure projects to provide high-quality and diversified services to 

the population; 

¶ Provide appropriate services to the population in social and healthcare fields; 

¶ Improve the cultural, educational and sport organizations material resources; 

¶ Create a tourism-friendly environment.   

                                                      
13USAID. Zugdidi-Tsaishi fieldôs geothermal waters practical use attempt overview 
14Zugdidi Municipality Medium-term Development Program 2013-2017  
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These trends are consistent with the State Strategy15 for the Regional Development of 

Georgia 2010-2017.  According to the third chapter of the resolution  òDevelopment 

of Municipal Service and Infrastructureó, the priority tasks of the countryõs regional 

development are as follows: 

¶ Water Supply Sector Development; 

¶ Municipal Waste Management; 

¶ Transport System Development.  

 

According to the Zugdidi City General Land Use Plan of 200916, possible trends of 

Zugdidi Economic Development include transport and engineering infrastructures, 

availability of well-qualified, experienced workforce in large enterprises, developing 

housing in Zugdidi and its surroundings and developing a road network which offers  

favorable conditions for large-scale processing enterprises.  Among high-priority 

issues17 the 2014 budget envisages the street lighting sector development, building 

repairs, repair of drainage network and other projects related to equipping the City 

with necessary facilities. 

THE SUSTAINABLE ENERGY A CTION PLAN  

After the status of self-government was granted to Zugdidi in February 2014 by the 

central Georgian government, the powers of the City government changed and 

expanded.  This includes both its commitments toward the City and the whole regionõs 

development and raises new challenges for the government to drive a process of 

sustainable development over all the Municipality and the Samegrelo-Zemo Svaneti 

Region in the next five years.  This creates an urgent need to develop the cityõs 

resources, including human, technological and financial.      

The Samegrelo-Zemo Svaneti Regional Development Strategy Document for 2014-

2021 points out: òSamegrelo-Zemo Svaneti will become one of the fastest growing 

regions in Georgia by 2021, with a stable economy and social well-being. The region 

will be distinguished by strong transport and communications sectors, dynamically 

developing industry, tourism and agriculture, processing and small business sectors, 

innovative entrepreneurial and research processes, an attractive investment climate 

and infrastructure, significantly increasing revenues, existing industrial powers and new 

markets to promote a higher standard of living and the well-being of the population.ó18  

The SEAP will help transform Zugdidi into a Sustainable Development Center to 

support these processes.        

 

                                                      
15State Strategy of Regional Development of Georgia 2010-2017 
16Zugdidi City  General Land Use Plan. 2009 
17Explanatory noteïon Zugdidi Municipality Budget Project and Priority Document  

 
18Decree of the Government ɷ1372 on approval of Samegrelo-Zemo Svaneti strategy of 2014 ï 

2021.  
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Strategic Planning and Increas ing Local Opportunities  

Since Zugdidi has had little experience in self-government there is no general plan for 

the city developing its strategies and priorities.  Therefore creating a city development 

plan is a priority, and the SEAP will be contribute to sustainable economic 

development of the city.  These two plans (City Development and the SEAP) have to 

be interconnected and coordinated. In addition, the city should be involved in projects 

of regional and national significance to ensure its sustainable development and 

socioeconomic growth while reducing CO2 emissions. 

The SEAP was created using expert opinions discussed with managing structures of the 

city. It has to be integrated into the City Development Plan as soon as possible. The 

latter will cover Zugdidi City, Zugdidi Municipality and Samegrelo-Zemo Svaneti 

Regionsõ different sectorsõ plans and strategic trends.  To determine the cityõs 

functional position and to determine the main priorities and work on them, it is 

necessary to include the SEAP priorities-- and these sectors can provide the basis for 

the Zugdidi SEAP, including Transport, Buildings and Infrastructure (waste, street 

lighting, and green areas).  

Before discussing strategic views and priorities, however, particular attention should be 

paid to increasing the opportunities for the governing body of Zugdidi and other 

sectoral representatives to implement the sectoral measures necessary.  This includes 

a need for specialized training, as well as technological and financial assistance to 

increase the potential of the city and region.   

Sectoral Development  

The Zugdidi City SEAP was developed in 2014 and includes six years including 2020.  

To do this the emissions reduction strategy for all sectors discussed in the SEAP has 

been divided into two periods: short-term (2014 ð 2017) and long-term (2018 ð 2020). 

Measures planned under the short-term period are more specific and detailed while 

long-term period measures are discussed in more strategic terms requiring further 

research, planning and feasibility study. This approach is fully consistent with the SEAP 

guiding methodology.  

The sectoral strategy of GHG emissions reduction has been developed for all sectors 

in the Zugdidi SEAP, considering the CO2 emissions growth rates of 2012 as a baseline 

year emissions inventory, until 2020. The following areas have been identified.  

Transport Sector  

Short-term: 

1. Urban planning strategy development; 

2. Successful completion of initiated and implementing projects for GHG emissions 

reduction for tbe transport infrastructure development: 

a. Construction of a bridge connecting Tsaghveri and Javakhishvili streets; 

b. Construction of additional bridges over the Chkhoushia River; 

c. Asphalting the city bypass road - Sh. Khubulava St. 

d. Paving other internal central streets. 



21 
 

Long-term: 

1. Implementating measures formulated and agreed under the urban strategy; 

2. Identify measures requiring feasibility studies, including four bridges: 

a. A bridge in the southern part of the city to connect Gori St and 

Constitution St;  

b. A bridge in the center connecting Kedia St. and Saint Petersburg St.; 

c. A bridge in center connecting Dadiani and Gulua Streets; 

d. A bridge in the northeastern part of the city connecting Tsereteli and 

Demuria Streets.  

3. Creation of paths for pedestrians and cyclists.       

Public Transport short-term strategy: 

Prepare a detailed strategy of public transport development that will increase comfort 

and attractiveness, and take public transport services improvement measures, 

including: 

a. Create a service park for the city municipal transport; 

b. Construct Bus Stops for pedestrians;  

c. Install smart e-schedule traffic boards; 

d. Renew city municipal vehicles; 

e. Determine and optimize internal transport routes; 

f. Take measures to reduce traffic congestion;  

Public Transport Long-term Strategy: 

1. Increase the percentage of renewable fuel consumed by the Municipal 

Transport Fleet (biodiesel from used cooking oil collected from Zugdidi and 

Anaklia restaurants; biogas from landfills and from wastewater treatment 

facilities; electric transport, etc.).    

Private Transport Short-term Strategy:   

1. Develop an efficient parking policy with realistic fees are collected and parking 

spaces designated in the city center. 

Private Transport Long-term Strategy:  

1. Create technical vehicle inspection and fuel quality standards. 

2. Create policies that motivate vehicle owners to reduce emissions.    

Buildings Sector  

Due to a high potential for renewable resources in Zugdidi Municipality (geothermal 

waters, biomass, including hazelnut shells) an assessment of these resources and action 

plan for the buildings sector are priorities.  After this, renewable energy in the private 

and municipal sectors will be expanded. 

Buildings Sector Short-term Strategy:  
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1. Prepare a renewable energy strategy and action plan for residential buildings 

(for heating); 

2. Take simple energy efficiency measures in residential areas, especially in more 

densely populated neighborhoods with internally displaced persons.  

a. Install energy-efficient bulbs (as well as LED bulbs with motion sensor 

detector) in common areas of residential buildings; 

b. Insulate common areas of residential building entrances; 

c. Insulate attics and walls of IDP settlement buildings; 

d. Insulate roofs of private houses; 

e. Replace old windows with double-glazed ones.   

The long-term SEAP envisages measures for residential buildings such as increasing the 

amount of renewable energy for heating (geothermics, biomass, sun).  

Municipal buildings short-term measures include: 

1. Thermal insulation for kindergarten roofs; 

2. Replacing lighting with energy-efficient bulbs (energy-efficient bulbs with central 

control system).  

Long-term measures for municipal buildings include: 

1. Use of waste biomass pellets in municipal buildings (pilot projects); 

2. Heating/cooling supply of Zugdidi City Municipality administrative buildings with 

heat pump  and heating and cooling system and modern energy efficient 

technologies in other areas of the Municipality.  

3. Use of solar collectors in kindergartens.   

Municipal Infrastructure Sector s  

The Municipal Infrastructure Development Strategy for 2016 includes three subsectors.   

1) capture and burn methane (CH4) from old and new landfills of the 

municipality.  It is possible use the gas in the transport sector.   

2) improve the energy efficiency in street lighting (by stages).    

3) expand green zones of the city. Landscaping measures involve the Zugdidi 

Botanical Garden and a new city park (5ha).     

SEAP development methodology and summary  

The Zugdidi SEAP development methodology did not use a fixed baseline year since it 

must take associated risks with the city development processes into account. The 

methodology takes the future development of the city and the inevitable increase in 

emissions into account until 2020. This increase is reflected in the BAU scenario which 

is presented in detail in the Transport chapter. 

A summary of inventory results of 2012 ð 2020 and the assessment of emission rates 

saved by implementation of SEAP measures are given below:          
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Table 3. GHG Emissions in Zugdidi in 2012 and 2020 BAU scenario (tons CO 2 eq.) 

Sector  2012 2020 (BAU)  

Transport 30122 39583 

Buildings 12740 18507 

Street Lighting 225 282 

Waste 3578 6892 

Total  46666 65264 

 

Table 4.  Emissions Savings in different sectors according to Zugdidi SEAP  

Sector  Saving (tons CO2eq)  

Transport 6 980 

Buildings 3410 

Street Lighting 226 

Waste 4 792 

Landscaping 315 

 Total  15 723 

 

Figure 3 shows emissions distribution by sectors in accordance with the BAU scenario 

between the baseline year of 2012 and 2020.  

Figures 4 - 7 show increases in emissions in different sectors for the BAU and the 

SEAP scenarios. 

  

Figure 3. Distribution of emissions by sectors between years 2012 and 2020 
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Figure 4. Increase of emissions according to the BAU and the SEAP scenarios in transport sector 

 

Figure 5. Increase of emissions according to the BAU and the SEAP scenarios in the buildings sector 
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Figure 6. Increase of emissions according to the BAU and the SEAP scenarios in the lighting sector 

 

Figure 7. Increase of emissions according to the BAU and the SEAP scenarios in waste sector 
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TRANSPORT & ROAD INF RASTRUCTURE S 

Sector Overview  

Main Georgian highways pass through Zugdidiõs territory, from Tbilisi to Sokhumi and 

to Mestia and Anaklia, however after the Abkhazian-Georgian conflict the  Tbilisi-

Sokhumi road was closed near the village of Rukhi.  There is a total of 591 km of 

motorways covering the Municipality of which 351 are asphalted and 240 dirt or gravel. 

In Zugdidi itself the total length of streets is 170 km, including 91 km asphalted, 79 km 

gravel or stone.19 

Road conditions have significantly improved compared to previous years. Internal rural 

roads have been repaired through sources allocated by central and local budgets, 

asphalting of Ingiri ð Octomberi-Kakhati and Kakhati ð Orsantia motorways along with 

city roads has been funded by the Municipal Development Fund, and the process 

continues.  A total of 15,686,472 GEL was spent on roadworks  in 2010-2013.20 

Error! Reference source not found. is a map of Zugdidi showing a well-organized semi-

adial street network in the center, but where the interconnection of territories in 

southern Zugdidi divided by the railway is complicated, and isolates parts of the City 

since there is no passage from one side to the other.   

 

                                                      
19Zugdidi City Hall.  
20Zugdidi City Hall.  
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Figure 8. Zugdidi Street Plan 

Buses ensure regular transportation by 32 local and 56 suburban passenger routes.  

The LLC òMunicipal Transportó carries passengers witih òBodganó type buses and low 

fees on local and suburban routes. Three bus stations and a ticket office connect the 

buses according to routes, from where passengers travel between all main cities of 

Georgia.  Out of 21 buses,  14 serve the city and 7 serve surrounding villages. Two 

mini-bus companiesñEra LLC and Daka-Georgia LLCñalso serve the city. Information 

on passengers and vehicles is presented in Table 5.  

Table 5. Zugdidi  Local Municipal Transpo rt passengers and kilometers  covered  

Transport  

Companies  
Type  

Carried Passengers 

(thousands)  
Trans. 

Quantity  

(unit.)  

  

Fuel Type  
Covered distance 

km  

Daily  Annualy Daily  Annualy  
Gasol

ine 

Diese

l 

Natura

l gas 

òZugdidi 

Municipal 

Transport» 

LLC 

Shuttle bus 

4116 1481760 14 2058 740880   14   

Daka 

Georgia LLC 

Shuttle mini-

bus 3120 1123200 26 1230 442800   26   

City 
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 òEraó LLC 

Shuttle mini-

bus 952 342720 7 1050 378000   5 2 

City 

Shuttle mini-

bus 
8188 2947680 47 4338 1561680 0 41 2 

intercity 

 

The number of motor vehicles registered in the Municipality by the Service Agency 

tripled between 2003 and 2013. Zugdidi residents own about 80% of the vehicles.  

 

Figure 9. Increases of  vehicles registered in Zugdidi Municipality 2003 -2013 

The increase in vehicle numbers is expected to continue, resulting in increase of GHG 

emissions.  Thus energy efficiency in the transport sector is one of the most important 

SEAP objectives.  Monitoring and surveys have been conducted to determine taxi  and 

private/commercial truck traffic. Drivers were polled and vehicles counted during 

different periods and in 19 different parts of the city. It is estimated that 22% of buses 

use gasoline, 12% use diesel and 65% use natural gas.  This is illustrated in Table 6. 
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Table 6.Transport registered in Zugdidi and its characteristics  

Vehicles 

Motor vehicles 

(except for taxis 

and municipal 

vehicles)  

Vehicles serving 

Zugdidi Municipality 

and other transport 

facilities  

 

 

Motorcycles  
Buses 

Mini -

buses 
Taxis  

Small 

Trucks (up 

to 2 tons 

carrying 

capacity)  

Heavy 

Trucks  

By fuel type                 

Gasoline powered 8 700 12 41   95   

Diesel powered 2 150 15  14 33 15 12 25 

Natural gas powered  268  
 

  
11

0 
  

Total  11 118 27 
41 

14 33 
2

20 
12 30 

Annual kilometrage (km/car) 12 000 18 000 1 800 52 920 
24 

873 

15 

600 
8 400 7 200 

Average fuel consumption 

on gasoline (l/100 km)  
9 18 3     9     

Average fuel consumption 

on diesel (l/100 km) 
8 12   21 13 7 12 35 

Average fuel consumption 

on natural gas (m3/100 km) 
7.00   

 
    

11

.00 
    

Total gasoline consumption 

(litre) 
9 302 040 38 880 2 214 0 0 

13

3 380 
0 0 

Total diesel consumption  

(litre) 
2 043 360 32 400   155 585 106 704 16 380 

12 

096 
63 000 

Total natural gas 

consumption (m3) 
222 869 0   0 0 188 760  0 
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Fuel stations, including one 3 km away, were also surveyed for the SEAP.  Fifteen gasoline/diesel and 

3 natural gas stations serve Zugdidi.  Brands are Gulf (3), Socar (2)(Gas+liquid), Wissol (3), 

Rompetrol (3), Lukoil (1), Crystal (1), and private (4) non-branded.  The survey showed that 90-95 

tons of fuel and 7 m3 natural gas, are sold daily, or 2775 t. of fuel  a month (30 days). Including:  

¶ Gasoline - 1 942 t. 

¶ Diesel -  833 t. 

¶ Natural gas ð 21m3. 

¶ Liquid gas-  1 m3 (transit vehicles generally) 

According to Table 6, annual total fuel consumption in Zugdidi amounted to 9.5 million liters of 

gasoline, 25 million liters of diesel and 412 000 m3 of natural gas. The fuel station survey showed a 

total of 33,300 t/y.  The GHG inventory was based on the data from the table, however, it includes 

fuel consumption by vehicles coming from outside, e.g. on inter-city routes.Fuel consumption by cars 

transiting the territory should be added for accurate record keeping however due to the lack of 

information on transit traffic and incoming flows, only data on registered vehicles have been used.  

Methodology  

The baseline year for the transport sector, like other sectors, is 2012. GHG emissions are calculated 

with a formula adapted for the intergovernmental council's (IPCC) methodology level 1 sector 

approach for the local level, which is based on actual fuel consumption data. 

Carbon Dioxide emissionsj(GgCO2) = 

i {Actual fuel consumption ji (unit) x caloric value of fuel i(MW.h21/per unit) 

x carbon emissions factor (TC/MW.h)/1000 x oxidized carbon portion i} x 44/12, 

Where lower index refers to sector and lower index i - type of fuel.   

Emissions for other gases with sector approach were calculated via following formula: 

GHG emissionsj(GgGas)= 

Actual fuel consumption ji (unit) 

x caloric value of fueli(MW.h/per unit) 

x Gas emissions factor ji(TGas/MW.h)/1000]. 

The IPCC typical values of carbon emission factors (carbon emission per energy unit) and transfer 

coefficient (fuel's heat of combustion, i.e. caloricity) have been considered for calculations since 1996.     

  

                                                      
21 Basic energy unit in IPCC methodology is Terajoule, while in the SEAP methodology it is MW/h, that is 

why  MW/h is used in the text 
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Table 7. Transfer Coefficients and Carbon Emission s Factors for Different Types of Fuel  

Type of Fuel  Unit  
Transfer Coefficient  

(MW/h unit)  

Carbon 

Emission Factor 

(Ton C/ MW.h)  

Gasoline 1000 liters  0.01 0.247 

Diesel  1000 tons  0.011 0.267 

Liquid Gas 1000 tons 0.013 0.227 

Natural Gas 1 million m3 0.009 0.202 

Firewood 1000 m3 0.002 -- 

 

The average emissions factor from the electricity grid was applied in 2012, which was 0.136 kg 

CO2/kWh.  A small portion of carbon in fuel is not oxidized during combustion but most is oxidized 

later in the atmosphere. It is calculated that non-oxidized carbon is stored indefinitely.  Typical values 

of oxidized carbon recommended by the IPCC and used for 2006-2011 inventory are given in Table 

8. 

Table 8. Portion  of Oxidized Carbon for Different Fuels  

Fuel 
Portion  of Oxidized 

Carbon  

Oil and Oil Products 0.990 

Natural Gas 0.995 

 

Different gas emissions factors for the transport sector are given below in Table 9.  

Table 9.  Methane and Nitrous Oxide Emission Factors for Transport Sectors (kg/MWh)   

GHG  Gasoline Diesel  Natural Gas  

CH4 0.072 0.018 0.18 

N2O 0.002 0.002 0.0004 

 

Global warming potential values (GWP) of these gases for converting methane and nitrous oxide 

into carbon dioxide equivalent are presented in Table 10.        

Table 10. Global Warming Potential of Methane and Nitrous Oxide  

Gas Life Expectancy, Years  100-year GWP  

CH4 12±3 21 

N2O 120 310 
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A guidance document22 has been developed by the Joint Research Centre (JRC) for the MGCe 

Eastern Partnership member cities, according to which these cities are given a choice to determine 

mandatory reductions of emissions through three alternative approaches:  

1. Reduction for full emissions of fixed base year; 

2. Per capita emissions reduction for fixed year emissions; 

3. Reduction by Business As Usual (BAU) scenario for prospective emissions of 2020. 

 

The Zugdidi SEAP uses emissions reduction calculations for the BAU scenario. There are two 

options of scenario construction described by the guidance document:  

1. The city can develop its own methodology, which will be evaluated by the JRC later; 

2. The city may use national ratios indicated in the guidance document, developed for the 

Global Atmosphere Research (EDGAR) project CIRCE23  employing an emissions 

database. The POLES (Prospective Outlook for the Long-term Energy Systems)24 method 

has been used, and considers growth of energy consumption due to population and 

economic growth. According to the baseline year, the BAU scenario calculates the level 

of emissions for 2020 assuming that current trends of population, economy, technologies 

and human behavior will continue, and that no national measures will be taken towards a 

reduction of emissions25.       

 

The first approach has been applied in case of Zugdidi, i.e. its own methodology developed similar to 

the second approach. As in the second alternative, national growth ratios are being taken but there 

are differences: 

1. The ratios have not been obtained from research conducted outside the country, as JRC 

ratios, but in accordance with the BAU scenario results based on the MARKAL-Georgia 

model created at the national level and used for creating low-emissions and energy 

strategies for Georgia. Therefore, these ratios better reflect the current situation and 

future plans of the country. 

2. The ratios are available at the level of total emissions and at different fuel consumption 

levels in various sectors, allowing for better mitigation measures planning. 

3. If there are population and Gross Domestic Product (GDP) growth projections at the 

municipal level, projections may be used to modify MARKAL-Georgia national ratios.      

 

                                                      
22ñHOW TO DEVELOP A SUSTAINABLE ENERGY ACTION PLAN (SEAP) IN THE EASTERN PARTNERSHIP AND CENTRAL 

ASIAN CITIES" Ƅ GUIDEBOOK, European Commission Joint Research Centre, Institute for Energy and Transport, Luxembourg: 

Publications Office of the European Union É European Union, 2013 
23 U.M. Doering, G. Janssens-Maenhout, J.A. van Aardenne, V. Pagliari (2010), CIRCE report D.3.3.1, Climate Change and Impact 

Research in the Mediterranean Environment: Scenarios of Future Climate Change IES report 62957.  
- A. Pozzer, P. Zimmermann, U.M. Doering, J. van Aardenne, H. Tost, F. Dentener, G. Janssens- Maenhout, and J. Lelieveld, 

Effects of business-as-usual anthropogenic emissions on air quality, Atmos. Chem. Phys. Discuss., 12, 8617-8676, 2012, 
doi:10.5194/acpd-12-8617-2012  

24Russ, P., Wiesenthal, T., van Regenmorter, D., Ciscar, J. C., 2007. Global Climate Policy Scenarios for 2030 and beyond. 

Analysis of GHG Emission Reduction Pathway Scenarios with the POLES and GEM-E3 models, JRC Reference report EUR 23032 

EN. http://ipts.jrc.ec.europa.eu/publications/pub.cfm?id=1510 
25JRC Report, òAn approach with a Business-as- Usual scenario projection to 2020 for the Covenant of Mayors from the 

Eastern Partnershipò, 2012. http://edgar.jrc.ec.europa.eu/com/JRC-IES_CoM-East_report_BAUprojections2.pdf  



32 
 

Applying this method, an Excel-based software program, muni-EIPMP (municipal emissions' inventory, 

projection and mitigation measures planning), has been developed by the USAID funded "Enhancing 

Capacity for Low-Emission Development Strategies Clean Energy Program".  It is the basis for BAU 

scenario projections based on the MARKAL-Georgia model and can be adapted to specific 

municipality inventories. The BAU scenario has been developed for Zugdidi using this software. 

Applied ratios are shown below (Table 14). 

 

In addition to GHGs other local transport-related pollutants have been evaluated.  Special software 

COPERT IV (Computer Programme to Calculate Emissions from Road Transport) from the 

European Agency has been applied  and is widely used in Europe. Information in Georgia and its 

regions need to be adapted to the COPERT IV model, since very much information is lacking. 

COPERT IV allows the approximate evaluation of emissions on the basis of standard values of 

properly selected initial data. Due to the fact that technical inspections of vehicles are not carried 

out, and the information on fuel quality is lacking, the true values of pollutant emissions are likely 

much higher than the values shown here.  As for the number of vehicles and fuel consumption, they 

are tailored to specific locations. Using COPERT makes it possible to regulate the database and 

create preconditions to calculate emissions from the transport sector, so certain data categories will 

be added. The results can only be applied to see emission trends and determine which are most 

likely to increase or decrease as a result of measures taken. 

The following additional pollutants have been assessed with the COPERT software: 

- Heavy metals: Lead (Pb), Cadmium, Copper, Chromium, Nickel, Selenium, Zinc; 

- Volatiles: Volatile Organic Compounds (VOC), Non-methane  Volatile Organic Compounds 

(NMVOC); Non-volatile: Carbon Monoxide (CO), Nitrogen Oxides (NOX, NO, NO2, 

NH3), PM, OM, EC, FC; 

 

Direct GHG emissions have been assessed (C02, N2O and CH4) for all vehicles registered in 

Zugdidi (according to Table 1), and compared with the results of the inventory.  

Base Year Inventory and Baseline Scenario of the GHG Emissions (2013 ð 2020) 

The structure and the baseline year inventory of 2012 data regarding fuel consumption by Zugdidi 

Transport include the following types of transportation: 

¶ Municipal service vehicles; 

¶ Public transport (buses, mini-buses and taxis); 

¶ Private and commercial transport. 

According to the SEAP development methodology, fuel consumption by navigation, air traffic and 

railway is not considered since travelling by abovementioned facilities is not within the city's 

territorial limits.  

Fuel consumption in Zugdidi transport sector reached about 120 thousand MWh in 2012. 
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Table 11.  Final Energy Consumption of Zugdidi Transport Sector (MWh) - 2012 

Subsector  
Natural 

Gas 
Diesel  Gasoline Total  

Municipal Vehicle Fleet 0  347  369  717  

Public Transport 1 761  2 988  1 267  6 017  

Private & Commercial Transport 2 080  22 716  88 397  113 194  

Total  3 841  26 052  90 034  119 927  

  

Emissions of GHGes from the transport sector reached about 30.6 thousand tons of CO2 equivalent 

in 2012.  

Table 12. GHG  Emissions from Zugdidi Transport Sector in CO 2Equivalent - 2012 

Subsector  
Natural 

Gas 
Diesel  Gasoline Total  

Municipal Vehicle Fleet 0  92  92  184  

Public Transport 361  792  316  1 468  

Private & Commercial Transport  426  6 020  22 024  28 470  

Total  787  6 904  22 432  30 122  

Emissions of other local pollutants of 2010-2012 are presented below (Table 11).  

Table 13. Total Pollutants (t) and Percentage Difference between  2010 - 2013  

# Title  
Year  2010 -2012 

difference  
2010 2011 2012 2013 

1 PB (kg) 4,11 4,24 4,42 4,55 11% 

2 Cadmium (kg) 0,12 0,13 0,13 0,14 17% 

3 Copper (kg) 52,37 53,46 55,84 57,42 10% 

4 Chromium (kg) 2,08 2,12 2,22 2,29 10% 

5 Nickel (kg) 1,02 1,04 1,08 1,10 8% 

6 Selenium (kg) 0,14 0,15 0,15 0,15 7% 

7 Zinc (kg) 22,99 23,37 24,33 25,01 9% 

8 VOC 415,11 417,60 425,35 439,16 6% 

9 NMVOC 401,33 403,02 410,31 423,63 6% 

10 CO 3 755,34 3 826,80 3 951,54 3 951,54 5% 

11 CH4 13,75 14,53 15,02 15,53 13% 

12 NOX 262,49 270,47 281,14 289,61 10% 

13 NO 249,73 257,11 267,07 275,16 10% 

14 NO2 12,59 13,26 13,87 14,21 13% 

15 N2O 0,94 1,00 1,04 1,07 14% 

16 NH3 0,31 0,32 0,33 0,34 10% 

17 PM 8,32 8,70 9,37 9,42 13% 
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Total GHG emission increases according to the MARKAL-Georgia National Model are presented 

below:  

Table 14. Fuel consumption growth rates for types of transport according  to the BAU scenario  

Sector  2012 2013 2014 2015 2016 2017 2018 2019 2020 

Transport 1 1.05 1.10 1.1 1.19 1.23 1.3 1.29 1.31 

 

Due to the absence of local projections for gross domestic product and population growth, the 

national projections without modifications are used for Zugdidi. According to the baseline scenario, 

GHG emissions from the transport sector are 40,000 tons of CO2 eq. for 2020.  

Increases in GHG emissions in transport sector are given below:   

 

Figure 10. Trend of emissions from the transport sector according to the BAU scenario  

Emissions Reduction Action Plan from Zugdidi Transport Sector  

Transport plays a key role in todayõs society, taking them to workplaces and schools, shops and 

medical facilities.  Transport helps get agricultural products to markets, raw materials to factories, 

office inventories to organizations and finished products to shops.  It unites families and friends to 

communicate and help each other. It allows politicians and businesspersons to establish direct 

contacts and promote problem-solving and business relations. 

Transport consumes significant amounts of energy and fossil fuels are mainly used today, but these 

are increasingly associated with GHG emissions into the atmosphere. The worldõs environmental, 

social and economic challenges require switching over to public transport, electric or other less 

polluting private vehicles, going on foot, using bikes and better city planning.   In highly developed 

countries overcoming dependence on cars is already taking place. Developing countries are reaching 

towards a greater use of public transport and making it more sustainable. Although overcongestion is 

not as acute a problem in developed countries today, the fast pace of economic growth in developing 
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countries has meant unregulated use of private vehicles and a lack of public transport policies, all of 

which requires urgent measures. Traffic, noise, security, air pollution and GHG emissions are making 

such cities less attractive for investors, and causing them to invest elsewhere. 

Zugdidi, like other cities, finds itself between these two realities. There are 160 privately owned cars 

per 1000 residents,  approximately two and a half times fewer than in Western European cities, 

however Zugdidi residents prefer large, inefficient vehicles, as elsewhere in Georgia. Air pollution 

and traffic congestion caused by lacks of mandatory technical inspection and fuel quality are raising 

the rate of GHG emissions. Therefore,  an action plan on reducing GHG emissions in the transport 

sector primarily include measures improving traffic flow, transport infrastructure and public 

transport services,  as well as other ways to use vehicles and efficient technologies. 

The necessity to implement measures to resolve transport issues was identified by assessing former 

general plans and their successes and failures at solving traffic regulation and improving public 

transport comfort and services.  The new measures are divided into the following groups:  

¶ Road infrastructure and urban planning (activity UP1 ð UP3); 

¶ Public transport (activity PBT1 ð PBT3); 

¶ Private transport (activity PRT1 ð PRT3); 

Developing strategies and detailed action plans is key for all three directions.  At the three following 

strategies are necessary to fulfil measures and reduce emissions: 

¶ Urban Planning Strategy and the Action Plan; 

¶ Municipal Public Transport Development Strategy and the Action Plan; 

¶ Parking Strategy and the Action Plan.  

Implementing the Zugdidi SEAP measures will reduce CO2 emissions from the Transport Sector by 

6980 t. CO2 eq by 2020.   
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Table 15. Zugdidi Transport Sector Action Plan  

Subsector

s and fields 

of activity  

Main Measures (by subsectors)  

 

Department/Person 

or Company in 

Charge/ if the third 

party is involved  

Start/En

d Date  
Cost  

Expected Energy 

Savings (MW/h) 

from an Activity  

Expected 

Renewable 

Energy 

(MW/h)  

 

Expected CO2 Emission 

Reduction from an Activity (T)  

Transport total ˶˦˲˷˴˳˶˸ˮ:       14 951 0.35 6 980 

Public 

Transport  

PT1.  Public Transport Service 

Improvement & Promotion:   Service 

Fleet Development for the City Municipal 

Transport; Construct bus stops for 

pedestrians; Install electronic display board; 

Optimize and improve internal transport 

routes ; Take measures to reduce 

overcrowding . 

Zugdidi City Hall 

Transport Department 

2015-

2017 

Estimation 

required 
7 570   1 900 

Activity PT2. Renew Zugdidi City 

Municipal Vehicles  

Zugdidi City Hall 

Transport Department 

2015-

2017 

Estimation 

required 
222   58 

Activity T3: Municipal Transport 

Conversion to Biodiesel  

Zugdidi City Hall 

Transport Department 

2017-

2020 

 70 000 

GEL 
  0.35 29 

Private & 

Commerci

al 

Transport  

Activity PRT1. Parking Policy 

Development  

Zugdidi City Hall 

Transport Department 

2015-

2017 
Estimation 

required 1 514   375 

Activity PRT2. Elaborating Technical 

Inspection and Fuel Quality 

Standards   Activity PRT2. Encourage 

Low -emission Private Transport  

 Zugdidi City Hall 

Transport Department 

2015-

2017 Estimation 

required 

10 670   2 755 

Road 

Infrastruct

ure and 

Urban 

Planning  

UP1. Construction of  Tsagveri and 

Javakhishvili connecting bridge 
Zugdidi City Hall 

2015-

2018 

3500000 

GEL 733   242 

UP2. 4 Construction of Additional Bridges 
Zugdidi City Hall 

2018-

2024 

14000000 

GEL 3 210   1 059 

UP3. Develop Walking and Cycling Routes Zugdidi City Hall 2018-

2020 

Estimation 

required 1 702   562 
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Description of Activities  

 

Up to 400 existing street networks have reserved areas that can be used by simple arrangements under 

the road infrastructure and urban planning measures:  

Activity UP1. Construction of a Bridge Connecting Tsaghveri and Javakhishvili 

Streets  

Internal city roads are diagonally divided by the Chkhoshua River, however only four transport and 

three foot bridges have been constructed.  Today this is not enough to connect the network and 

ensure uninterrupted traffic movement. The construction of a bridge connecting Tsaghveri and 

Javakhishvili Streets is planned in the short-term strategy (for 2015) with a budget of 3.5 million GEL. It 

will have an important impact on infrastructure in Zugdidi, by connecting traffic from factory regions 

and seven lower villages with the city.  

Many issues will be resolved, including the fact that 20 dangerous crossroads and 30 pedestrian 

crossings must now pass through the existing central route.  Until the new bridge opens, cars have to 

go through the city center resulting in time and financial loss, causing drivers physical and mental stress, 

and therefore reducing their reaction in critical situations. After construction of the bridge, the shorter 

way will reduce traffic accidents and related damages; access to locations on the other side of the river 

will be shortened.  It will be easier for Emergency Services (Medical, Fire, Police) to access all residential 

areas.   

Total driving time for the shortened route will be 1-2 minutes for 0.5 km, while at present the central 

road takes nearly 10-15 minutes to cover three km. Assuming that 50% of all registered vehicles drive 

through this route at least once a week, the total amount of distance saved a year will be 725 thousand 

kilometers-- reducing emissions by about 242 thousand tons.     

Activity UP2.4 Construction of Additional Bridges  

Four more bridges are planned in the long-term strategy.  These include: 

¶ A bridge in the southern part of the city connecting Gori and Constitution Streets; 

¶ A bridge in the city center, linking Kedia and St. Petersburg Streets; 

¶ A bridge in the city center connecting Dadiani and Gulua Streets; 

¶ A bridge in the north-eastern part of the city linking Tsereteli and Demuria Streets.  

These four bridges will connect city streets along the Chkhoushia River. Most traffic will pass through 

these streets (about 80% of overall traffic will cross these bridges), but transit traffic will not. They will 

link city districts and mainly the low coastal zone, eastern and southern villages.  Construction is 

planned before 2021 and along with bridge construction new roads are planned on the tea plantation 

and in new residential areas, to include them in the transport network.  

Assuming that approximately 80% of registered transport will benefit from the bridges, reducing the 1.5 

km distance by four, the total amount of distance saved by private vehicles will equal 3.65 million km, 

resulting in a 1059 t emissions reduction.     
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Activity UP3. Creation of Foot and Bike Paths   

Bikes are one of the most popular forms of transportation in the world In 2007, 130 million bikes were 

produced worldwide, while only 69 million cars were manufactured in the same year. Due to energy 

crises and air pollution problems in the 1970s, many European countries decide to promote more 

sustainable transportation forms ð public transport, walking and cycling. 

Barriers to wider use of cycling can be overcome via following measures: 

¶ Ensuring safe walking roads for bikes; 

¶ Integrating this issue into other urban planning activities; 

¶ Increasing the availability of bicycles; 

¶ Providing technical services and spare parts; 

¶ Increasing the level of bicycle protection; 

¶ Increasing public awareness and cycling status. 

Developing pedestrian areas is equally important, and both will enable the city to become future-

oriented and sustainable.  This implies: better functionality, safety, sustainable development, enhanced 

contacts between people, a healthier and more attractive environment. Pedestrian areas have a well-

planned, well-connected network to make it easier for residents to reach their destinations safely, 

comfortably and on time. This measure also includes òenvironmental islandsó in which private cars are 

prohibited. 

Creating underpasses and clearing the sidewalks of commercial stands will help reduce impediments.  At 

least  two underpasses, as well as sidewalk repairs are needed as soon as possible to ensure easier 

passage and safety for pedestrians.  

Urban planning and infrastructure development for the long-term strategy must take careful 

consideration of sidewalks and bike lanes. Although no policies have yet been defined the NGO Atinati 

is working on the popularization of cycling and walking.  A pedestrian street could be located in the city 

center on the banks of the Chkhoushi River and connect the adjacent territories of Kostava, Sokhumi & 

Rustaveli Streets by bridge, with recreational spaces. Though street development is planned for 2017, 

traffic restrictions have not yet been considered. This will be possible after 2017, thus feasibility studies 

will determine where the bike and pedestrian routes will be located, as well as the sites of 

òenvironmental islandsó.  

According to the Mitigation Measures Manual for Transport Sector26, a 2-kilometer walk or bike ride 

can reduce emissions by 417 grams. Today Germany has taken appropriate measures, for example: only 

15% of 1-3 km distances are covered by cars; 55% on foot; 30% by bike.  Although the number of 

private vehicles is high people prefer more environmentally friendly forms of transportation when 

possible. According to a conservative estimate, at least 30% of 1-3 km distances will be covered on foot 

or by bike by 2020 in Zugdidi or about 5% of total transportation. Private vehicles covered about 133.4 

million km in 2012; this figure will reach 175.3 million by 2020.  Therefore, about 2.63 million km. of the 

total amount of distance traveled by private vehicles and public transport can be saved, resulting in a 

562 tons of CO2 eq. reduction compared to the BAU.    

                                                      
26Technologies for Climate Change Mitigation ï Transport Sector, UNEP Risoe Center, 2011. http://tech-action.org/ 

http://tech-action.org/
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Activity PBT1. Public Transport Service Improvement & Popularization  

The demand for public transport is increasing as the population increases.  Activities to be undertaken 

in the short term include: 

¶ Renewal and development of the Service Fleet for City Municipal Transport;  

¶ Creating busstops; 

¶ Installating electronic display boards for transportation;  

¶ Creating and developing better city transport routes; 

¶ Reduce overcrowding in public transport. 

 

Public transport emissions are much lower than for private cars. Therefore, helping the public decide to 

take public transport is important, but it has to be safe, comfortable, fast and available. Service 

improvement and popularization may not reduce private car use,  but its growth will slow down 

emissions, compared to the BAU. Taking measures to restrict the use of private cars is also significant. 

All of these must be parts of a wider transport strategy.  

Measures that improve public transport services and public awareness campaigns do not have a direct 

influence on energy consumption and CO2 emissions, but they are effective weapons for other 

activities. Awareness and behavior change programs reduce the use of private cars by 10% in developed 

countries.  The return for $1 is $30. 27 Since the percentage of public transport use is relatively high in 

Georgia, after taking adequate measures in all five directions, the rate of private cars will probably be 

reduced by 10% before 2020ñand the transition from private cars to public transport will reduce 

emissions by half.28 According to the baseline scenario, emissions by a private vehicle (with one 

passenger) in Zugdidi will reach 159,361 tons by 2020 according to the BAU. If 10% of the public take 

public transport, the emissions of this 10% will be reduced by half. In other words total emissions will 

be reduced by 5%, which is a 1900-ton reduction in CO2 equivalent compared to the BAU.        

Activity PBT2. Renewal of Municipal Public Transort Vehicles  

This measure will implement the replacement of old buses by new, spacious and economical vehicles. 

Acquiring 17 new municipal buses is planned at first, resulting in approximately a 10% efficiency 

improvement and the reduction of emissions by 58,000 tons.     

Activity PBT3: Municipal Transport Conversion to Biodiesel  

The conversion of part of the municipal transport fleet to biodiesel will involve used comestible oils 

collected and delivered by Zugdidi and Anaklia restaurants and hotels.  In return advertising for these 

businesses will be placed on buses.  The Ilia State University and the organization Altera have launched a 

pilot project to create a biodiesel-producing machine to make fuel from waste cooking oil.  It is being 

tested and a project proposal is prepared, which envisages ½-ton capacity biodiesel equipment that can 

provide 15-20 buses with enough biodiesel to save about 29,000 tons of fuel per year, or nearly 70,000 

GEL.  To  carry out the measure properly, the assessment of oil storage and of their storage/collection 

systems will be required, needing additional funding.       

                                                      
27I Ker, Preliminary Evaluation of the Financial Impacts and Outcomes of the TravelSmart Individualised Marketing Program, 

ARRB for Department for Planning and Infrastructure, Perth, Western Australia, 2002. 
28Technologies for Climate Change Mitigation ï Transport Sector, UNEP Risoe Center, 2011. http://tech-action.org/ 

 

http://tech-action.org/
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Activity PRT1. Developing Parking Policy  

Parking policy is important for reducing emissions. Paid parking increases expenses and parking limits 

make it a less attractive option to use a car.  Reducing congestion in central areas improves traffic safety 

at the same time. Relevant legislation is needed to establish municipal parking companies that collect 

fees to finance public transport, purchase/install meters; an urban planning review must designate areas 

for parking.  According to the Mitigation Measures Manual for the Transport Sector9, a 10% increase in 

the cost of cars  leads to a 3% ownership decrease thus better parking policies can save about 375 tons 

CO2-equivelent emissions. 

Activity PRT2. Creating Technical Inspection s & Fuel Quality Standards  

The technical inspection of vehicles should become mandatory in Georgia in 2015, however this is still 

unclear.  Zugdidi City Hall will align with the national policies to develop vehicle and fuel standards in 

line with European ones, as this will improve living conditions and health. Technical inspections will 

promote better vehicle maintenance. According to the Mitigation Measures Manual for Transport 

Sector9  a well-maintained carõs fuel consumption can be reduced by 3-7%. Since most vehicles in Georgia 

are old the emissions of private cars will be reduced at least by 7% which will cause a 2755 ton 

equivalent emissions reduction of CO2. This assessment also includes PRT3 Activity results, as it has not 

been evaluated separately.  

Activity PRT3. Encouraging Low -emission Private Vehicles  

The former Activity PRT2 addresses the technical inspections of vehicles and fuel quality but 

implementing measures to replace air polluting gasoline- and diesel-powered cars with new, 

environmentally-friendly vehicles are also important. Measures can include the promotion of energy 

efficient cars, low- or zero-cost parking fees for eco-friendly vehicles, low rates for their technical 

inspections, reduced tariffs for low-emission taxis, etc. Since this measure will be implemented in the 

long term and the types of vehicles that will be promoted are not known, reduced emissions have not 

been assessed for this category.    
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BUILDINGS  

Sector Overview  

The buildings sector of Zugdidi is key for SEAP.  This includes municipal and commercial buildings 

(offices, shops, hotels etc.). A significant prerequisite for reducing GHG emissions is to reduce energy 

consumption in existing buildings.  

 

Picture  3. Dadiani Palace in Zugdidi  

According to Zugdidi City Hall, there are 13,902 buildings in the city with a total area of 2,174,898 m2 .  

See Table below. (Table 14).   There are generally two types of houses in Zugdidi ð apartment buildings 

and one-family houses.  Most are up to 50 years old, and some even older. 

Table 16. Area of Residential Buildings in  Zugdidi  

ɷ 
Number of 

Storeys  
Quantity  Total area (m 2) 

1 1-2 ind. 13 806 2 095 923 

2 1 ð 3 39 4 290 

3 4 ð 5 41 49 991 

4 10-Aug 16 24 694 

  Total  13 902 2 174 898 

 

Out of 96 multi-family buildings, 21% are about 30 years old, 54.1% - up to 50 and 23.9% over 50 years 

old.  Out of  the 78,975m2 of floor space in the apartments, 92.3% are equipped with water, gas and 

electricity, while 7.6% are still without amenities. Most apartments are privately owned.  There are 

2,390 families (6,110 individuals) living in apartments in Zugdidi. Table 16 shows areas and numbers of 

constructions in Zugdidi. A list of buildings owned by the Municipality is presented in Table 17.    
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Table 17.  Number of buildings and their area in m2.  

ɷ Building title  Quantity  Area m 2 Note  

1 Residential Buildings  96 78 975 10, 9, 5, and three-storey  

2 Residential Private Houses 13 803 2 095 923 Inner space 

3 Municipal Buildings 12 22 781.5 

City Council ð Guberniya, Administrative 

building of the City Hall 2. Election District, 

Gym, Art Gallery, Choral Music School, Youth 

Palace,  Plantõs Recreation Center, Plantõs Gym, 

Mechanical Plant, Fire Service   

4 Schools 12 27 818 Data from the Resource Center   

5 Kindergartens 16 8 241 Data from NNLE ð preschool facilities 

6 Medical Centers 13 17 722 Monitoring ð  by visual inspection  

7 Pharmacies (4big, 20 small) 24 1 487 Monitoring ð  by visual inspection 

8 Dental Offices 14 350 Monitoring ð  by visual inspection 

9 Hotels 2 440 Monitoring ð  by visual inspection 

10 IDP Compact Settlements 170 54 810 

According to òEnergo Pro Georgiaó ð on 170 

incomplete subscribers ð 1218 

household*45m2=54810 

11 
Catering facilities (cafes, 

canteens) 
32 1 150 Monitoring ð  by visual inspection 

12 
Restaurants (banquet, 

ritual rooms) 
11 4 400 Monitoring ð  by visual inspection 

13 
Banks & Microfinance 

Organizations 
21 6 440 Monitoring ð  by visual inspection 

14 
Large & Small Enterprises -   

Factories 
47 8 460 Monitoring ð  by visual inspection 

15 Shops 520 26 022 Monitoring ð  by visual inspection 

16 Cinemas 3 13 200 1 fact. In municipal buildings 5000 m2 

17 Gyms 2 3 200 1 in NNLE òOdishió 2000 m2  
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18 
Police stations and law 

enforcement 
9 5 400 Military, Police, Prosecution, Courts,  

19 Public Service Hall 1 1 200 Monitoring ð  by visual inspection 

20 Churches 6 980 Monitoring ð  by visual inspection 

21 Post Office 1 1 800 Monitoring ð  by visual inspection 

29 Slums 4 1005 Monitoring ð  by visual inspection 

30 Filling Stations 15 375 Monitoring ð  by visual inspection 

31 Other buildings       

    14,834 2,382,179   

 

Table 18. List of buildings owned by the Municipality  

 ɷ 
Address  Building Ares  Land Areas  Property name  Condition  

1 90, Rustaveli ave. 2 544.50 1 100 

Administrative 

Building of the City 

Hall 

Rehabilitated  

2 79 Rustaveli Ave. 2 303.00 788 

Administrative 

Building of the City 

Hall 

To be rehabilitated 

3 
45 Zviad Gamsakhurdia 

Ave. 
3 176.70 5 263 Governor  Rehabilitated 

4 58/1 M. Kostava St.  232.9 2 366 Election District Rehabilitated 

5  222 D. Aghmashenebeli st. 1 952.60 10 550 Gym Rehabilitated 

6  28/1 D. Aghmashenebeli st. 153.3 1 059.3 Art Gallery Rehabilitated 

7 7 Tsotne Dadiani St. 97.8 194.7 Music School Rehabilitated 

8  2 Meunargia St. 538.8 2 069 Youth Palace Rehabilitated 

9 12 Janashia St. 2 314.70 26 133 
Factory Recreation 

Center 
To be rehabilitated 

10 2 Janashia St. 2 078.00 5 000 Factory Gym To be rehabilitated 

11 19 (Mtskheta) Gori St.  4 925.00 26 153 Mechanical Factory To be rehabilitated 
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12 13 Tsotne Dadiani St. 977 9 672 Fire Station To be rehabilitated  

13 Sokhumi St.  1 487.20 13 161 Fire Station 
New construction in 

progress 

  Total:  22 781.50 103 509.0     

 

Since most buildings were constructed in the 1950s-80s some are in need of repairs: up to 15 buildings 

are under threat of collapse adn 40 are in semi-ruinous state, yet no decisions have been made on 

renovations.  Materials are usually lightweight concrete panels, silicate and clay bricks, building blocks 

and wooden planks.  Individual houses are sometimes made of wood (8-9%) and the walls were covered 

with tin, tarpaper or boards. Most traditional wooden homes have now closed in the first floor 

(formerly built with open space) by cement blocks. These are not reinforced with a concrete ôbeltõ and 

are dangerous.  Sloping roofs are covered by corrugated asbestos or asbestos tiles, tin or aluminum 

sheeting. Large building roofs are generally sloping while others are flat, for example on most apartment 

buildings. 

Up to 10 residential basements are flooded by water and waste, while 94% of buildings have previously 

been renovated and are comfortable, however 88% of windows and doors are single-glazed with 

wooden frames. Other windows are double-glazed of metaloplastic or aluminum at European standards.  

Many homesñflats or individual houses--have cracks in the walls, ancient Soviet-era tar paper 

insulation, or asbestos roofing.  

Zugdidi and its citizens are taking measures to improve building conditions. Some are carried out with  

support from the City while some are funded by private owners.  In  the last 15 years: 

¶ Up to 90% of sloping roofs of slates or tin, have been replaced with galvanized tin and 

enamel tiles; 

¶ Flat roofs of residential buildings (that were roofed by Soviet-era tarpaper) have been 

replaced with European standard 3-4 mm tar paper; 

¶ 14-45% of private homes roofed by slates and galvanized tin have substituted various types of 

modern, galvanized and enamel tiles; 

¶ 5-7% of private houses have been equipped with water, gas and electricity; 

¶ 20-22% of flats and private houses have been repaired fully or partially; 

¶ The central sewage system of the city is being repaired to serve more homes; the sewage 

system has been repaired for more than 15 residential buildings, so that flooding of entries 

has been controlled; 

¶ Up to 300 large and small trade and residential facilities have been built and renovated; 

¶ Two 7- and 8- storey residential blocks have been constructed; 

¶  Up to 900 solar water heating systems have been installed; 

¶  Ceilings and roofs of more than 150 private houses have been insulated by fiberglass and 

40mm styrofoam; 

¶ Up to 500 individual houses have been built by owners;  

¶ The international organization Danish Refugee Council (DRC) built 200 private homes of 55-

75m2 for IDPs in the City and its surroundings. Six hundred houses and facilities in the IDP 

areas have been rehabilitated; 
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¶ Up to 30 large and small industrial facilities have been built;  

¶ 10-12% of old wooden windows and doors of residential and private houses have been 

replaced by modern (double glazed) windows; 

 

The construction of new buildings in progress is shown in the Table below.    

Table 19. Under - construction buildings in the city planned to enter into operation in the nearest months  

ɷ Building Name  Address  

1 Public Service Hall Sh. Dadiani st.  

2 Refrigeration Building Sh. Dadiani st. 

3 Fire Service Sokhumi st. 

4 Water Supplies (Rehab. annex) Left Bank 

5 Hotel (with commercial area) 2 Zv. Gamsakhurdia ave.  

6 Hotel 35 Zv. Gamsakhurdia ave. 

7 Hotel (with commercial area) Tabukashvili st. 

8 Commercial Area (House of Technics OK)  Sokhumi st.  

9 IDP Settlements block 8, flat -   300 b. Vazha-Pshavela st.  

10 Residential building (Commercial area) K. Gamsakhurdia st. 

11 Residential building (Commercial area) K. Gamsakhurdia st. 

 

Despite these measures the residential and municipal buildings sector of Zugdidi is an important source 

of energy consumption, loss and therefore savings.  Many were built almost 50 years ago according to 

low standards, for quick and cheap construction. Most do not meet energy requirements: open 

entrances, thin walls, and damaged frameworks, single glazed windows, low thermal resistance, etc. 

These buildings have a very low potential for saving energy.     

 

 

 

Total Energy Co nsumption in Zugdidi  

 

The building sector of Zugdidi City uses electricity, natural gas, firewood, hazelnut shells and petroleum 

products (diesel, liquefied petroleum gas). The following table shows the sources of energy 

consumption values in Zugdidi buildings for 2012 ð 2013. table 19 shows consumption of these 

resources by different types of buildings.   
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Table 20. Consumed energy resources in Zugdidi 2012 -2013 

ɷ Year  
Electricity    Natural Gas  Firewood  Nut Shell  Liquid Gas  

kW*h  M3 M3 T  Kg 

1 2012 62 082 837 1 875 450 10 510 18 750 36 750 

2 2013 62 982 818 3 788 780 8 107 17 100 28 763 
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Table 21.  Annual Energy Consumption in Zugdidi Buildings Sector  

N Facility  Quantity  

Area  Electricity  Natural Gas  Firewood  Nut Shell  Liquid Gas  

M2 kW*h/y  1000 m 3/year  m 3/y t/y  kg/y 

          *[diesel (t/y)]  

  2012  2013  2012  2013  2012  2013  2012  2013  2012  2013  

1 

Residential 

buildings 

96 78 975 

                    

(10; 9;8;5;4;3 and 

2-storey 

buildings) 

32 013 041 
32 982 

597 
1 110.72 2 835.17 8 500 6 200 12 250 11 000 36 750 28 763 

2 

Private houses 

13 803 
2 095 

923 

                    

(inner area)                     

3 
Municipal 

Buildings 

  

  

12 

  

  

22 781.5 

  

  

5 068 750 

  

  

5 652 

500 

  

  

29.176 

  

  

28.12 

  

  

0 

  

  

0 

  

  

0 

  

  

0 

  

  

0 

  

  

0 

4 

Settlements of 

the IDPs 

170 54 810 7 032 657 
7 879 

918 
0 0 1 600 1 500 2 500 2 450 0 0 

(1 218 

households *45 

2˱=54  810 ˱ 2) 

5 

Schools 

12 27 818 166 855 183 349 38.9 42.9 9 6 0 0 *19.4 *19.4 
*(Diesel, T/y) 
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6 Kindergartens 16 8 241 15 770 20 575 0 0 401 401 0 0 0 0 

7 Music School #1 1 447.3 17,06 1 840 0 0 0 0 0 0 0 0 

8 

Medical Facility 

1 10 000 1 129 411 
1 128 

340 
120 112 0 0 0 0 0 0 

St. Lukesõs 

Medical Center 

9 

Large & Medium 

ðsized 

Commercial 

Enterprises 

47 8 460 2 925 574 
3 002 

454 
576.664 770.58 0 0 4 000 3 650 0 0 

10 Other buildings  - - 13 730 762 
13 131 

245 
- - - - - - - - 

  Totals    
2 307 

456 

62 082  

837 

62 982 

818 
1 875.46 3 788.77 10 510 8 107 18 750 17 100 

36 750 28 763 

*19.4 *19.4 

* The Socar Georgia Zugdidi office provided natural gas consumption data of 2012-2013 for the commercial sector.   The division 

for different constructions (municipal buildings, schools, kindergartens, medical facilities) was carried out on the basis of energy audit 

information.  The remaining amounts of natural gas are noted in the large- and medium-sized enterprises column. 
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Methodology  

The methodology for calculating CO2 baseline (2012) emissions and future trends (up to 2020) for 

the Buildings Sector was the same as in the Transport Sector, which includes carbon dioxide 

emission factors and transfer coefficients as well as methane and nitrous oxide emissions factors 

resulting from incomplete combustion of fuel.  They were taken from IPCC 1996 and shown 

below.         

Table 22. Methane and Nitrous Oxide Emission Factors for Buildings  (kg/MW/h)  

N 

GHG  Natural Gas  Oil Products  Firewood,  

hazelnut  Shell 

1 CH4 0.018 0.036 1.08 

2 N2O 0.00036 0.002 0.014 

 

Emissions reduction potential after energy saving measures has been calculated by selecting typical 

buildings, carrying out energy audits and evaluating energy efficiency measures, then transposing 

these results to other buildings. Residential houses, schools, hospitals, kindergartens, hotels, 

educational institutions, shops, offices etc. have significant potential for energy conservation. An 

energy audit must be conducted by trained specialists to understand how to improve building 

insulation and energy saving measures. 

It is impossible to assess the energy-saving potential of a building through simple accounting/fixing 

annually consumed energy quantities (e.g. 700,000 kWh/y) as the figure doesnõt include size of the 

building. A clearer picture can be obtained by calculating the energy used per m2 annually. Other 

factors must be taken into consideration too, such as building type (administrative, hospital, school 

etc.), climatic conditions, building insulation,etc, then compared with national standards. Significant 

reductions on energy expenses in buildings are possible by carrying out measures such as repairing 

cracks, automatic hydraulic regulation of heating systems, and thermostatic valves on radiators.  

Additional insulation greatly reduces emissions along with reducing energy consumption. 

An energy audit should include key issues such as insulation (walls, windows, roofs, and floors), 

heating systems, ventilation systems, hot water supply systems, automated electricity systems, 

lighting, as well as appliances and air-conditioning systems.  The process of an energy audit is 

divided into six steps: project identification, scanning, energy audit, business plan, implementation 

(realization) and exploitation. 

To create an overall document on energy consumption in buildings, energy and power 

consumption budget standards have been established based on eight articles: heating, ventilation, 

hot water supply, fans/pumps, lighting, miscellaneous applliances, air conditioning and outdoor 

equipment. 

Dividing the budget into eight sections makes it easier to analyse energy and power consumption 

modifications annually. Annual energy consumption (kWh/y) must be determined as well as specific 
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annual energy consumption values (energy consumption for 1 m2 space heating. kWh/m2y). The 

budget for residential and household buildings may be simplified to include three articles: heating 

(including natural ventilation), the hot water supply and household (lighting, farm equipment, etc.). 

An energy audit of typical buildings in Zugdidi was conducted using òKey Numbersó of the ENSI 

software.  A Norwegian Consulting CompanyñENSI--founded in 1992, developed simple software 

called òKey Numberó for a quick calculation of energy characteristics that can be applied both for 

projecting rates for new buildings and reconstruction activities and for assessing energy-saving 

measures for existing buildings.  Key figures reflect model values of specific types of energy 

consumption, taking into account all factors. Comparing measured and calculated values of energy 

consumption with key numbers permits a rapid assessment of energy efficiency and energy saving 

potential. 

ENSI software provides a database for each energy budget article and reflects data obtained after 

carrying out energy-saving measures. For example, the ENSI software energy budget article 

òHeatingó includes a first column with the most important òparametersó affecting energy 

consumption required for heating. The second column shows òmodel valuesó of each parameter 

based partly on construction standards, rules and regulations and partly on experience gained from 

various projects (Error! Reference source not found.). The third column, òconditionó, includes the 

eal technical conditions of a given building selected for an energy audit, and its òmeasured energy 

consumptionó required for heating (kWh/m2 y). 

Today the actual exploitation conditions of buildings in Georgia differ substantially from 

project/normative conditions. Thus, measured energy consumption may be higher than the one 

calculated e.g. due to water leakage or improper operation of a heating system; or lower, e.g. due 

to heating or ventilation system shutoffs.  Additionally, along with energy-saving measures, an 

owner might need to improve the microclimate in the building by installing a forced air ventilation 

system or improving the existing system. All these will lead to an increase in energy consumption.  

Due to the fact that in most cases òmeasured energy consumptionó does not coincide with 

òestimated energy consumptionó, calculated values of energy consumption provided in the fourth 

column of ENSI software have to be used as a òbasic lineó, to get accurate values of energy 

economy. The òENCON measureó contains alternative energy saving solutions and energy-saving 

measures and òafter ENCONó column (saving by each parameter/measure) lists the savings. 
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Figure 11. ENSI Software format for Energy Budget Article òHeatingó 

A similar structure is used for other sectors as well (ventilation, hot water supply, fans and pumps, 

lighting, other equipment, cooling and outdoor equipment). Results are collected in the òenergy 

budgetó table ( Figure12).   

 

Figure 12. Energy Budget  

 




































































































































































































































