
RRP GEO: Regional Power Transmission Enhancement Project 

 

FINANCIAL AND ECONOMIC ANALYSIS  
 
1. The financial and economic analyses of the proposed project were carried out in 
accordance with the Financial Management and Analysis of Projects (2005),1 Guidelines for the 
Economic Analysis of Projects (1997),2 and Economic Analysis of Subregional Projects (1999)3 
of the Asian Development Bank (ADB). All financial and economic costs and benefits are 
expressed in constant 2012 prices. Cost streams used to determine the financial internal rate of 
return (FIRR) and economic internal rate of return (EIRR)—capital investment and operation 
and maintenance—reflect the cost of delivering the estimated benefits and are projected for  
35 years after project implementation. The assumed tariffs are based on existing tariffs used by 
Georgian State Electrosystem (GSE). 
 
A. Methodology and Major Assumptions 

 
1. Project Components 

 
2. The financial and economic analyses cover the following project components:  
 

(i) Construction of a new 220/110 kilovolt (kV) substation in Khorga. A new 
substation equipped with two units of 220/110 kV transformers with a total capacity 
of 400 megavolt-amperes (MVA) will be fully commissioned by 2016. The substation 
will improve reliability and security of power supply to the region, meeting increased 
power demand of Poti industrial zone and the region, and facilitating power export 
to Turkey.  

 
(ii) Substation rehabilitation and improvement. Up to 11 existing substations will be 

rehabilitated and improved by replacing and installing a modern digital control and 
relay protection system to enable remote operation and automatic energy 
management for efficient power dispatching operation. The existing supervisory 
control and data acquisition (SCADA) system will be expanded to link major 
substations and control centers through optical fibers, enabling the system operator 
to dispatch more efficiently based on real-time data. The rehabilitation and 
improvement will reduce technical losses by avoiding overload, and enable faster 
detection and repair faults, and thus improve overall efficiency and reliability of 
power transmission and supply. 

 
3. The third component of the project, namely the feasibility study for a future hydropower 
plant is not considered in this analysis. 
 

2. Overall Approach and Methodology 
 

4. The financial and economic analyses including the determination of the EIRR, FIRR, and 
weighted average cost of capital (WACC) are based on streams of benefits and costs resulting 
from the construction, installation, and operation of the project components over their economic 
lives. The benefits and costs and the EIRR and FIRR were determined separately for all 
components. 
 

                                                
1
 ADB. 2005. Financial Management and Analysis of Projects. Manila. 

2
 ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 

3
 ADB. 1999. Economic Analysis of Subregional Projects. Manila. 
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5. The potential project benefits for each component are projected over its economic life 
and are presented in quantitative terms. 
 
6. The financial benefits, and therefore computation of the FIRR, are restricted to those 
accruing to GSE, even though the ADB guidelines permit the inclusion of financial benefits that 
accrue on a regional context (to a country other than Georgia) where the project has 
contributed. The project’s economic benefits are calculated as those that accrue to the Georgian 
economy and do not include those that can be attributed to other countries, (for example, 
Turkey).  The economic benefits are further adjusted to reflect the true economic benefits, costs, 
inflows, and outflows based on the ADB guidelines. 
 
B. Least-Cost Solution 
 
7. The project components are selected in such a way that investment in the new Khorga 
substation and substation rehabilitation equipment will be at the minimum efficient cost, which 
increases load-servicing capacity in the country, most notably to the industrial park at Poti and 
its surrounding area, and results in the potential of more efficient flow of electricity in the region, 
notably to and from Turkey. Least technically accepted costs are adopted for all project 
components as no major relevant quality, environment, or social considerations were identified. 
 
C. Project Benefits 
 
8. The two components are complementary as due to the rapid development of the network 
on the Turkish side and their grid code requirements for reliable imports, it is assumed that 
without adequate protection equipment exports cannot develop much beyond forecasts at the 
time the project is being constructed. As both the Khorga substation and the substation 
rehabilitation and improvement components are considered preconditions for the development 
of exports, the export-related economic and financial benefits of the rehabilitation project are 
considered together with the export-related benefits of the Khorga substation.  
 

1. Khorga Substation 
 

9. The major benefits of this project component can be grouped under  
 

(i) enhancement of regional trade, due to the substation facilitating electricity 
exports to neighboring countries; and 

(ii) facilitation of increased domestic demand. 
 
10. The project will facilitate enhanced regional trade, as it will provide GSE with greater 
capacity to supply surplus electricity to cross-border interconnectors to be sold into export 
markets.4   
 
11. On the domestic side, development of the substation will enable GSE to supply 
significant increases in load forecast at Poti Industrial Park.5  GSE forecasts that demand in Poti 
and the surrounding area will increase by 300 MW over 5 years. Without the project, the 

                                                
4
  The export-related benefits are considered in conjunction with the substation rehabilitation component. 

5
 Conservatively this additional load should eventually equate to 1,051 gigawatt-hours/year of additional energy 
supplied, calculated as 300 MW x 8,760 hours/year x 0.4 load factor. From a financial perspective serving the 
additional load will provide additional transmission and dispatch revenue of more  than $4 million per annum based 
on existing tariffs. 
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alternative solution would be to build additional lines from other substations at a higher cost and 
with greater environmental impacts.6      
 
12. Additional benefits not quantified in this analysis include the following: 
 

(i) The Khorga substation will enhance security of supply by increasing redundancy 
on the 500kV line that supplies Tbilisi. The Khorga substation will become a 
secondary substation used to transmit electricity to the eastern cities in the event 
of a failure in the 500 kV line, and therefore will free up capacity on other lines 
that would have been servicing the increase in load in the developing west.  

(ii) The quality of supply to customers in Georgia will be improved by creating 
additional redundancies to supply to major load centers such as Tbilisi. 
 

2. Substation Rehabilitation and Improvement 
 

13. The project’s installation of protection equipment at a number of substations will provide 
benefits in the following areas: 
 

(i) enhanced regional trade by increasing capacity and stability of the electricity 
supply to meet the requirements of neighboring countries, 

(ii) improved quality of supply to meet domestic demand in Georgia, and 
(iii) improved operating efficiencies at substations. 

 
14. The substation rehabilitation project and development of the Khorga substation will 
create economic and financial benefits by facilitating export trade. The substation rehabilitation 
project will facilitate enhanced regional trade. It will enable GSE to provide higher quality supply 
and thereby meet stability requirements for power supply imposed by neighboring countries, 
which is a prerequisite for Georgia to become a major exporter of electricity. The major benefits, 
which are quantified in the analysis, are as follows: 
 

(i) The benefit of increasing transmission quality within the country will induce the 
private sector to construct generation facilities to export power to neighboring 
countries. This will eventually displace existing government-owned and other 
generation facilities that are currently exporting, and can be used to meet the 
expected increase in domestic demand. The project is conservatively assumed to 
enable 10% of exported electricity from existing generation facilities to be 
displaced by newly developed independent power producers. 7 
 

(ii) The incremental benefit of transmission revenues to GSE will result from the 
project providing commercial and contractual comfort to the importing body in 
Turkey and other countries.8 The increase in exports facilitated by the substation 
will provide economic benefits to customers in Georgia, reducing the increase of 

                                                
6

 Conservatively an additional 100 kilometers or $25 million of transmission lines (based on the cost of 
$250,000/kilometer) would be required just to partially replace the distribution functionality of the Khorga substation 
and supply the load at Poti. 

7
 Exports from new generation facilities are estimated at 751 gigawatt-hours (GWh) in 2014, increasing to 
approximately 2,500 GWh in 2018. The capacity of the line is assumed to be capped at 2,500 GWh per annum for 
the duration of the analysis period.  

8
  An example of problems that can arise without contractual comfort of this nature was seen on the interconnection 

between Tajikistan and Uzbekistan, where in August 2009 Uzbekistan suspended imports from Tajikistan due to 
poor reliability of the Tajikistan network caused primarily by inadequate protection equipment on substations. This 
had cascading impacts on the Uzbekistan side of the interconnector.  
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electricity transmission tariff rates by offsetting revenues generated by GSE by 
transmitting the export sales from Georgia against the counterfactual of no 
project. Financial benefits to GSE9 will arise from the increased export sales. 

 
(iii) Enhancing protection equipment will have nonincremental domestic benefits by 

improving the quality of supply and reducing the number of incidents and/or short 
circuits at substations, by increasing the stability of the system, and by reducing 
the number of power outages. Based on data provided by GSE, the amount of 
undelivered electricity to customers in Georgia is around 5,000 megawatt-
hours/year. 10  Over the course of a year the project will reduce undelivered 
electricity to customers in Georgia by 60% or 3,000 megawatt-hours. The 
economic benefit of the reduced outages is conservatively estimated assuming a 
willingness to pay of $0.25/kWh based on the cost of alternative diesel 
generation sources.11 

 
15. The project will also result in operating efficiencies, permitting greater automation of 
functions at substations, thereby reducing staffing requirements, and lowering overall 
maintenance costs. As eliminating redundancies in staffing is politically sensitive (staffing, 
currently at 20–30 persons per substation, and may be lowered up to 90% due to automation), a 
gradual reduction is expected over the next 10–20 years. This benefit therefore has not been 
quantified under this analysis. 
 
D. Project Costs 
 
16. The project costs comprise the following: 
 

(i) Capital costs incurred during the 3-year installation and construction period 
covering all the components discussed in the foregoing (2013–2015). The base 
year is assumed as 2012, which means all costs are based on 2012 prices. 

(ii) ADB’s Asian Development Fund loan, along with its terms and conditions with 
interest during the grace period accrued and capitalized will be relent to GSE. 

(iii) Annual operation and maintenance costs of the system during the life of the 
project12 (analysis period), including interest, are to be paid by GSE.  

(iv) GSE will contribute taxes and duties for the project. 
(v) Physical and price contingencies will be in accordance with ADB’s guidelines. 

 
17. Economic cost of project components. Costs and benefits are expressed in constant 
2012 prices. The domestic price numeraire is used; tradable inputs are valued at their border 
price equivalent value and are converted to domestic equivalent using a standard exchange rate 
factor of 1.06x. Capital costs include physical contingencies, but exclude taxes, price 
contingencies, and financial charges and duties during construction. 
 
 

                                                
9
   Financial benefits will also arise for Energotrans and generation companies, including ones operating in 

the Russian Federation, Azerbaijan, and Armenia; and exporting to Turkey via Georgia. However, 
these benefits are not considered in this assessment. 

10
 This is based on extrapolating data collated by GSE for January–June 2008 over a full year. 

11
 The financial benefits also allow for some small increase in revenue to GSE due to the additional      
volume of energy transmitted. 

12
 Assumed at 4% in the beginning, increasing by 1% per annum due to decreasing efficiencies of the 
project assets. 
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E. Weighted Average Cost of Capital and Financial Internal Rate of Return 

 
18. To compute the WACC, the financing sources are assumed to comprise the GSE equity 
contribution financed through retained earnings. Based on Georgia’s expected return on equity 
and 10-year borrowing rate, the cost of GSE’s equity is calculated at 7.00% in nominal costs. 
The other assumptions are a domestic inflation rate of 10.11% and tax rate of 15.00%. The 
WACC for the project is 0.2% (Table 1). 
 

Table 1: Weighted Average Cost of Capital 

 
Financing Component 

  
ADB Loan Government 

 
  
 Description (ADF) Equity Total 

  
   A Weighting 71.64% 28.36% 100.00% 

B Nominal cost 1.00% 10.00% 
 C Tax rate 20.00%    0.00% 
 

D Tax-adjusted nominal cost [B x (1 - C)] 
0.80% 10.00% 

 E Inflation rate 0.50% 10.11% 
 F Real cost [(1+D)/(1+E)-1] 0.30%    0.00% 
 G Weighted component of WACC [F x A] 0.21%    0.00% 
   Weighted Average Cost of Capital     0.19% 

ADB = Asian Development Bank, GSE = Georgian State Electrosystem, WACC = weighted average  
cost of capital. 
Source: Asian Development Bank estimates. 
 

19. The FIRR is calculated at 3.8% for the project. The revenue stream mainly comes from 
the wheeling charges coming from additional exports possible with the project. Other revenues 
include the additional transmission of electricity to the expanding region of Poti. The FIRR 
compares favorably with the estimated WACC of 0.19%, substantiating the financial viability of 
the project (Table 2). 
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Table 2: Detailed Financial Internal Rate of Return 
($ ’000) 

Year Total Capital Operation Net

Revenues Investments Costs Revenue

2013 -                   (21,210)             -               (21,210)          

2014 -                   (20,992)             -               (20,992)          

2015 2,797               (10,277)             (559)             (8,040)            

2016 3,901               -                     (2,965)         936                 

2017 5,301               -                     (3,266)         2,034              

2018 5,301               -                     (3,288)         2,012              

2019 7,051               -                     (3,661)         3,390              

2020 7,051               -                     (3,683)         3,368              

2021 7,051               -                     (3,706)         3,345              

2022 7,051               -                     (3,729)         3,322              

2023 7,051               -                     (3,752)         3,299              

2024 7,051               -                     (3,776)         3,276              

2025 7,051               -                     (3,799)         3,252              

2026 7,051               -                     (3,823)         3,228              

2027 7,051               -                     (3,847)         3,204              

2028 7,051               -                     (3,872)         3,180              

2029 7,051               -                     (3,896)         3,155              

2030 7,052               -                     (3,921)         3,130              

2031 7,052               -                     (3,946)         3,105              

2032 7,052               -                     (3,972)         3,080              

2033 7,052               -                     (3,997)         3,054              

2034 7,052               -                     (4,023)         3,029              

2035 7,052               -                     (4,049)         3,002              

2036 7,052               -                     (4,076)         2,976              

2037 7,052               -                     (4,102)         2,950              

2038 7,052               -                     (4,129)         2,923              

2039 7,052               -                     (4,157)         2,895              

2040 7,052               -                     (4,184)         2,868              

2041 7,052               -                     (4,212)         2,840              

2042 7,052               -                     (4,240)         2,812              

2043 7,052               -                     (4,268)         2,784              

2044 7,052               -                     (4,297)         2,756              

2045 7,052               -                     (4,326)         2,727              

2046 7,052               -                     (4,355)         2,698              

2047 7,053               -                     (4,384)         2,668              

(WACC=0.19%)

FIRR= 3.8%

FNPV= 51,890            
     FIRR = financial internal rate of return. FNPV = financial net present value,  
                                     WACC = weighted average cost of capital 
 Source: Asian Development Bank 
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20. Sensitivity analysis. A separate analysis was carried out to examine the sensitivity of 
the FIRR and financial net present value to adverse changes in key variables: (i) a 14% 
increase in capital costs, (ii) a 10% decrease in revenues, and (iii) a 30% increase in operation 
and maintenance costs (Table 3).  
 

Table 3: Financial Results of Sensitivity Analysis 

Item  FIRR 

Base case  3.8% 

Increase capital costs by 14%  2.9% 

Decrease revenue by 10%  2.2% 

Increase O&M costs by 30%  0.6% 
FIRR = financial internal rate of return, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 
21. In all cases, the rates compare favorably with the estimated WACC value of 0.2%, 
substantiating the financial viability of the project. 
 
F. Economic Model and Evaluation 
 

1.  Economic Internal Rate of Return 
 
22. To test the economic viability, the EIRR was calculated based on the incremental cost 
and benefit streams associated with each project. The economic analysis evaluated the 
economic performance of the proposed components by comparing the with-project and without-
project scenarios, i.e. the economic value of the supply of electricity that the components will 
provide compared with the existing patterns of energy use in nonelectrified areas. 
 
23. Economic returns are acceptable for all components. This stems from the capacity of the 
substation enhancements and the development of the Khorga substation to bring urban-quality 
power to new industrial areas in the southwest of Georgia and facilitate electricity exports to 
Turkey. 
 
24. The EIRR is calculated at 13.4% for the project. This rate compares favorably with the 
12% benchmark, substantiating the economic viability of the project (Table 4). 
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Table 4: Detailed Economic Internal Rate of Return 
($ ’000) 

Year Revenue Incremental Non Total Capital Operation Net

from Induced Transmission Incremental Costs and Benefits

Benefits Revenues Revenues Maintenance

2013 -                    -                        -                 -           (23,432)   -                        (23,432)          

2014 -                    -                        -                 -           (23,190)   -                        (23,190)          

2015 1,052                2,629                   761                4,442      (11,353)   -                        (6,911)            

2016 1,052                2,629                   765                4,446      -            (2,413)                  2,033              

2017 2,172                5,429                   769                8,370      -            (2,437)                  5,933              

2018 2,172                5,429                   773                8,374      -            (2,462)                  5,912              

2019 3,572                8,929                   777                13,278    -            (2,486)                  10,791           

2020 3,572                8,929                   781                13,281    -            (2,511)                  10,770           

2021 3,572                8,929                   784                13,285    -            (2,536)                  10,749           

2022 3,572                8,929                   788                13,289    -            (2,562)                  10,728           

2023 3,572                8,929                   792                13,293    -            (2,587)                  10,706           

2024 3,572                8,929                   796                13,297    -            (2,613)                  10,684           

2025 3,572                8,929                   800                13,301    -            (2,639)                  10,662           

2026 3,572                8,929                   804                13,305    -            (2,666)                  10,639           

2027 3,572                8,929                   808                13,309    -            (2,692)                  10,617           

2028 3,572                8,929                   812                13,313    -            (2,719)                  10,594           

2029 3,572                8,929                   816                13,317    -            (2,746)                  10,571           

2030 3,572                8,929                   820                13,321    -            (2,774)                  10,547           

2031 3,572                8,929                   825                13,325    -            (2,802)                  10,524           

2032 3,572                8,929                   829                13,330    -            (2,830)                  10,500           

2033 3,572                8,929                   833                13,334    -            (2,858)                  10,476           

2034 3,572                8,929                   837                13,338    -            (2,887)                  10,451           

2035 3,572                8,929                   841                13,342    -            (2,915)                  10,427           

2036 3,572                8,929                   845                13,346    -            (2,945)                  10,402           

2037 3,572                8,929                   850                13,350    -            (2,974)                  10,377           

2038 3,572                8,929                   854                13,355    -            (3,004)                  10,351           

2039 3,572                8,929                   858                13,359    -            (3,034)                  10,325           

2040 3,572                8,929                   862                13,363    -            (3,064)                  10,299           

2041 3,572                8,929                   867                13,368    -            (3,095)                  10,273           

2042 3,572                8,929                   871                13,372    -            (3,126)                  10,246           

2043 3,572                8,929                   875                13,376    -            (3,157)                  10,219           

2044 3,572                8,929                   880                13,381    -            (3,189)                  10,192           

2045 3,572                8,929                   884                13,385    -            (3,220)                  10,165           

2046 3,572                8,929                   889                13,389    -            (3,253)                  10,137           

2047 3,572                8,929                   893                13,394    -            (3,285)                  10,109           

EIRR= 13.4%

ENPV (@12%) = 7,209              

Economic Benefits

 
EIRR = economic internal rate of return, ENPV = expected net present value 
Source: Asian Development Bank. 

 
 



  9 
 

 
2.  Sensitivity Analysis 

 
25. The sensitivity of the project’s economic performance to changes in key variables was 
tested. The results are summarized in Table 5. The combined EIRR values remain around the 
12% cutoff for all scenarios.  
 

Table 5: Sensitivity of the Economic Internal Rate of Return 

Item  EIRR 

Base case  13.4% 

Increase capital costs by 14%  12.0% 

Decrease benefits by 10%  12.0% 

Increase O&M costs by 30%  12.4% 
EIRR = economic internal rate of return, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 
26. The sensitivity analysis shows that the cases with an increase in capital costs of 14% 
and a benefit decrease of 10% are most critical. However, the EIRR is still at the 12% threshold 
for the entire project. 
 
 
 
 
 
 
 
 
 

 
                                      

 
 




