
1.10. Scenario Analysis 

Scenario 0. Delayed Transition towards Climate Neutrality for Prefabricated Buildings in Tirana 

A. Identification of the cost and benefit categories 

The following table summarises the identified cost and benefit categories for Scenario 0 – business as usual. 

Table 1. Scenario 0, identification of cost and benefit categories 

 Quantified Monetised Included in CBA 

S0I1 Investment in renovations (once in 5 years) Yes Yes Yes 

S0C1 Electricity costs Yes Yes Yes 

S0C2 Annual maintenance cost Yes Yes Yes 

S0C3 Parking costs Yes Yes Yes 

S0C4 Air quality No No No 

S0C4 Noise pollution No No No 

S0B1 Less investment needs Yes Yes Yes 

S0B2 No gentrification of the neighbourhood Yes Yes Yes 

Source: Authors' calculations 

B. Monetisation of cost and benefit categories 

S0I1 Capital expenditure. Based on the results from the socio-economic survey carried out with households and 

businesses in the targeted areas, they affirmed carrying out an average annual periodic investment on their 

premises.  

Table 2. S0I1 capital expenditures 

 Scenario 0: Delayed Transition towards Climate Neutrality for Prefabricated Buildings in 

Tirana 
 

I1 Investment in renovations 

(once in 5 years) 
1,644,553 Euros 

Assumption: The renovation investment is carried out once every five years and is phased into 20.0% in the first year, 25.0% in 

the second year, 20.0% in the third year, 20.0% in the fourth year, and 15.0% in the fifth year (percentage of the total number of 

households and businesses). 

Source: Authors' calculations 

S0C1 Electricity costs. The average electricity bill (in warm and cold seasons) for households and businesses was 

collected in the households and businesses survey and used to assess the energy bill costs.  

Table 3. S0C1 Electricity costs 

 Scenario 0: Delayed Transition towards Climate Neutrality for Prefabricated Buildings in 

Tirana 
 

C1 Electricity costs 249,125 Euro per year 

Assumption: Energy costs have been indexed to 3% every five years to account for Albania's inflation rate. 

Source: Authors' calculations 



S0C2 Annual general maintenance costs. The average annual general maintenance costs collected in the households 

and businesses survey were used to assess the energy bill costs. 

Table 4. S0C1 Annual general maintenance costs 

 Scenario 0: Delayed Transition towards Climate Neutrality for Prefabricated Buildings in 

Tirana 

S0C2 Annual general maintenance costs 154,910 Euro per year 

Assumption: Annual general maintenance costs have been indexed to 3% every five years to account for Albania's inflation rate. 

Source: Authors' calculations 

S0C3 Parking costs. The average annual general maintenance costs collected in the households and businesses 

survey were used to assess the energy bill costs. 

Table 5. S0C1 Annual general maintenance costs 

Scenario 0: Delayed Transition towards Climate Neutrality for Prefabricated Buildings in Tirana  

S0C3. Parking costs 75,476 Euro per year 

Assumption: Annual parking costs have been indexed to 3% every five years to account for Albania's inflation rate. 

Source: Authors' calculations 

S0C4 Air quality. Respondents in the survey suggested that one of the most important problems characterising the 

targeted areas was the poor air quality and presence of PM10 (not monetised and not included in the CBA). 

S0C5 Noise pollution. Respondents in the survey suggested that one of the most important problems characterising 

the targeted areas was noise pollution (not monetised and not included in the CBA). 

S0B1 Less investment categories. In the business-as-usual scenario, households and businesses in the area do not 

invest (the reference is the investment for retrofitting their premises in Scenario 1). 

Table 6. S0B1 Less investment needs 

Scenario 0: Delayed Transition towards Climate Neutrality for Prefabricated Buildings in Tirana 

S0B1. Less investment needs 4,779,260 Euro per year 

Assumption: The benefit is phased into 20.0% in the first year, 25.0% in the second year, 20.0% in the third year, 20.0% in the 

fourth year, and 15.0% in the fifth year. 

Source: Authors' calculations 

S0B2 Saving from less gentrification in the area. In the business-as-usual scenario, households and businesses in the 

area do not invest (the reference is the investment for retrofitting their premises in Scenario 1). 

 

 

 

 

 



Table 7. S0B2 Saving from less gentrification in the area  

Scenario 0: Delayed Transition towards Climate Neutrality for Prefabricated Buildings in Tirana 

S0B2. Saving from less gentrification in the area 1,650,509 Euro per year 

Assumption: The benefits are calculated based on the differences between the revealed average prices of the owned/rented 

premises and the perceived average prices in the area. 

Source: Authors' calculations 

All the benefit and cost items have been assessed over the 16-year reference period. Then, using a discount rate of 

6.28%, we estimate the ENPV, BCR and IRR. In addition, the simple payback period indicator is included in the 

analysis (when possible). The engagement in Scenario 0 presents a positive net present value, which suggests the 

convenience of the scenario. The results from ENPV are supported by results obtained from the internal rate of 

return (IRR). IRR greatly exceeds the discount rate, thus suggesting the convenience of Scenario 0. Finally, the 

benefits-to-costs ratio (BCR) indicates that every Euro invested in the proposed project will create value for society. 

Table 8. Scenario 0, economic indicators 

Indicator Unit Value Comment 

Capital Investment Euro 2,620,398.0 

Estimated capital expenditures for realising the 

project interventions (including initial investment and 

replacement costs). 

Economic Net Present 

Value (ENPV) 
Euro 4,276,054 

The ENPV suggests that the project is viable; thus, the 

benefits exceed its costs. 

Internal Rate of Return 

(IRR) 
% 20% 

The internal rate of return (the one that sets ENPV = 

0) is considerably higher than the discount rate, 

suggesting a profitable investment. 

BCR Euro 1.8 

The BCR >1 indicates that the project's benefits 

exceed its costs. In other words, for each 1 Euro 

invested, we create 1.8 Euro of value. 

cumulative discounted 

benefits 

Euro     15,809,907  
 

cumulative discounted 

costs 

Euro       8,677,351  
 

Source: Authors' calculations 

 



Figure 1. Scenario 0, summary of CBA 

 

Source: Authors' calculations  

 

  

Key Assumption

Social Discount Rate 6%

Appraisal period (years) 16

Currency Euro

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Year 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Discount factor 1.000             0.941           0.885           0.833           0.784           0.738           0.694           0.653           0.615           0.578           0.544           0.512           0.482           0.453           0.427           0.401           0.378           

CAPEX 

Annual investment -                 328,911       411,138       328,911       328,911       246,683       328,911       411,138       328,911       328,911       246,683       328,911       411,138       328,911       328,911       246,683       328,911       

Total CAPEX -                 328,911      411,138      328,911      328,911      246,683      328,911      411,138      328,911      328,911      246,683      328,911      411,138      328,911      328,911      246,683      328,911      

Present value of CAPEX -                 309,490       364,020       274,021       257,842       181,963       228,292       268,516       202,129       190,194       134,223       168,398       198,068       149,099       140,295       99,009         124,217       

Cumulative PV of CAPEX 3,289,777      

Benefit sources

S0B1

Less investment at the 

current stage -                 716,889       716,889       716,889       716,889       955,852       955,852       -               -               -               -               -               -               -               -               -               -               

S0B2

Gentrification of 

neighbourhood 1,188,367      1,188,367   1,188,367   1,188,367   1,188,367   1,224,018   1,071,015   1,071,015   1,071,015   1,071,015   1,103,146   945,554       945,554       945,554       945,554       973,920       811,600       

Total Benefits 1,188,367      1,905,256   1,905,256   1,905,256   1,905,256   2,179,870   2,026,867   1,071,015   1,071,015   1,071,015   1,103,146   945,554      945,554      945,554      945,554      973,920      811,600      

Present Value of Benefits 1,188,367      1,792,760   1,686,907   1,587,303   1,493,581   1,607,959   1,406,820   699,484       658,183       619,321       600,236       484,110       455,526       428,629       403,321       390,892       306,510       

Cumulative PV Benefits 15,809,907    

Cost sources

S0C1 Electricity costs 249,125         249,125       249,125       249,125       249,125       256,599       256,599       256,599       256,599       256,599       264,297       264,297       264,297       264,297       264,297       272,226       272,226       

S0C2 Annual maintenance cost 154,910         154,910       154,910       154,910       154,910       159,557       159,557       159,557       159,557       159,557       164,344       164,344       164,344       164,344       164,344       169,274       169,274       

S0C3 Parking costs 75,476           75,476         75,476         75,476         75,476         77,740         77,740         77,740         77,740         77,740         80,072         80,072         80,072         80,072         80,072         82,475         82,475         

S0C4 Air quality -                 -               -               -               -               -               -               -               -               -               -               -               -               -               -               -               -               

S0C5 Noise pollution -                 -               -               -               -               -               -               -               -               -               -               -               -               -               -               -               -               

Total Costs 479,511         479,511      479,511      479,511      479,511      493,896      493,896      493,896      493,896      493,896      508,713      508,713      508,713      508,713      508,713      523,975      523,975      

Present Value of Costs 479,511         451,198       424,557       399,489       375,902       364,318       342,807       322,566       303,520       285,598       276,797       260,454       245,075       230,605       216,989       210,302       197,885       

Cumulative PV of Costs 5,387,574      

Undiscounted cash flows

CAPEX -                 (328,911)     (411,138)     (328,911)     (328,911)     (246,683)     (328,911)     (411,138)     (328,911)     (328,911)     (246,683)     (328,911)     (411,138)     (328,911)     (328,911)     (246,683)     (328,911)     

Total costs (479,511)        (479,511)     (479,511)     (479,511)     (479,511)     (493,896)     (493,896)     (493,896)     (493,896)     (493,896)     (508,713)     (508,713)     (508,713)     (508,713)     (508,713)     (523,975)     (523,975)     

Total benefits 1,188,367      1,905,256   1,905,256   1,905,256   1,905,256   2,179,870   2,026,867   1,071,015   1,071,015   1,071,015   1,103,146   945,554       945,554       945,554       945,554       973,920       811,600       

Net Cash Flow # 708,855         1,425,744   1,425,744   1,425,744   1,425,744   1,685,973   1,532,971   577,119       577,119       577,119       594,432       436,840       436,840       436,840       436,840       449,945       287,625       

Discounted cash flows  (SDR1)

CAPEX -                 (309,490)     (364,020)     (274,021)     (257,842)     (181,963)     (228,292)     (268,516)     (202,129)     (190,194)     (134,223)     (168,398)     (198,068)     (149,099)     (140,295)     (99,009)       (124,217)     

Benefits 1,188,367      1,792,760   1,686,907   1,587,303   1,493,581   1,607,959   1,406,820   699,484       658,183       619,321       600,236       484,110       455,526       428,629       403,321       390,892       306,510       

Costs # (479,511)        (451,198)     (424,557)     (399,489)     (375,902)     (364,318)     (342,807)     (322,566)     (303,520)     (285,598)     (276,797)     (260,454)     (245,075)     (230,605)     (216,989)     (210,302)     (197,885)     

Net Cash Flow # 708,855         1,032,071   898,329       913,792       859,837       1,061,678   835,721       108,403       152,534       143,528       189,215       55,258         12,382         48,926         46,037         81,581         (15,592)       

Cummulative cash flow 708,855         1,740,927   2,639,255   3,553,048   4,412,885   5,474,563   6,310,284   6,418,687   6,571,221   6,714,749   6,903,964   6,959,222   6,971,604   7,020,530   7,066,567   7,148,148   7,132,556   



Scenario 1. Enhance Energy Performance of Prefabricated Buildings in Tirana 

 

A. Identification of the cost and benefit categories 

The table below summarises the identified cost and benefit categories for Scenario 1 – Enhance Energy 

Performance of Prefabricated Buildings in Tirana. 

Table 9. Scenario 1, identification of cost and benefit categories 

 Quantified Monetised Included in CBA 

S1I1 Investment in improving energy performance (1) Yes Yes Yes 

S1I2 Investment in improving energy performance (2) Yes Yes Yes 

S1C1 Annual maintenance cost Yes Yes Yes 

S2C2 Parking costs Yes Yes Yes 

S1B1 Energy saving from I1 Yes Yes Yes 

S1B2 Energy saving from I2 Yes Yes Yes 

S1B3 Increased property values Yes Yes Yes 

Source: Authors' calculations 

B. Monetisation of cost and benefit categories 

S1I1 Investment in improving energy performance (1). Expert assessment of the proposed interventions is used to 

calculate the investment size for improving energy performance with an average size of 5,034 Euro per unit (a 

household or commercial area).  

Table 10. S1 I1 Investment in improving energy performance (1) 

Scenario 1. Enhance Energy Performance of Prefabricated Buildings in Tirana 

S1 I1 Investment in improving energy performance (1) 1,714,488 Euro 

Assumption: Interventions to implement the investment are carried out over five years, starting in Y1 and phased in at 15.0% in 

Y2, 20.0% in Y3, 20.0% in Y4, and 25.0% in Y5. 

Source: Authors' calculations 

S1I2 Investment in improving energy performance (2). Expert assessment of the proposed interventions is used to 

calculate the investment size for improving energy performance with an average size of 7,543 Euro per unit (a 

household or commercial area).  

Table 11. S1 I1 Investment in improving energy performance (2) 

Scenario 1. Enhance Energy Performance of Prefabricated Buildings in Tirana 

S1 I2 Investment in improving energy performance (2) 2,569,291 Euro 

Assumption: Interventions to implement the investment are carried out over five years, starting and phased in at 15.0% in Y5, 
20.0% in Y6, 20.0% in Y7, 20.0% in Y8, and 25.0% in Y9. 

Source: Authors' calculations 

S1C1 Maintenance costs 1. The investments implemented embedded the necessity for general maintenance, 

quantified as a percentage of the investment value. 



Table 12. S1C1 Maintenance costs 1 

Scenario 1. Enhance Energy Performance of Prefabricated Buildings in Tirana 

S1C1 Maintenance costs 1 85,724 Euro per year 

Assumption: annual maintenance costs start in year five and are indexed every five years to account for the inflation rate in 

Albania. 

Source: Authors' calculations 

S1C2 Maintenance costs 2. The investments implemented embedded the necessity for general maintenance, 

quantified as a percentage of the investment value. 

Table 13. S1C2 Maintenance costs 1 

Scenario 1. Enhance Energy Performance of Prefabricated Buildings in Tirana 

S1C1 Maintenance costs 2 128,464 Euro per year 

Assumption: Annual maintenance costs start in year ten and are indexed every five years to account for Albania's inflation rate. 

Source: Authors' calculations 

S1B1 Energy saving from increased energetic performance (1). The savings from the first investment aiming at 

increased energetic performance (1) were estimated using information from the socio-economic survey 

(households and businesses) on the electricity bill.  

Table 14. S1B1 Saving from less gentrification in the area  

Scenario 1. Enhance Energy Performance of Prefabricated Buildings in Tirana 

S1B1. Energy saving from increased energetic performance (1) 74,738 Euro per year 

Assumption: Average energy saving of 30% 

Source: Authors' calculations 

S1B2 Energy saving from increased energetic performance (2). The savings from the first investment aiming at 

increased energetic performance (2) were estimated using information from the socio-economic survey 

(households and businesses) on the electricity bill.  

Table 15. S1B2 Saving from less gentrification in the area  

Scenario 1. Enhance Energy Performance of Prefabricated Buildings in Tirana 

S1B2. Energy saving from increased energetic performance (2) 74,738 Euro per year 

Assumption: Average energy saving of 30% 

Source: Authors' calculations 

S1B3 Increase in property values. Improving the energetic performance of the buildings probably could affect and 

generate an increase in property values.   

 

 

 



Table 16. S1B3 Increase in property values 

Scenario 1. Enhance Energy Performance of Prefabricated Buildings in Tirana 

S1B3. Increased property values 5,420,993 Euro per year 

Assumption: Property values increase by  20% 

Source: Authors' calculations 

The engagement in Scenario 1 and implementation of the foreseen investments present a positive net present 

value, which suggests the convenience of the scenario. The results from ENPV are supported by results obtained 

from the internal rate of return (IRR). IRR greatly exceeds the discount rate, thus suggesting the convenience of 

Scenario 0. Finally, the benefits-to-costs ratio (BCR) indicates that every Euro invested in the proposed project will 

create value for society. 

Table 17. Scenario 1 economic indicators 

Indicator Value Unit Comment 

Capital Investment 7,191,524 Euro 
Estimated capital expenditures for realising the project 

interventions (including initial investment and replacement 
costs). 

Economic Net Present Value 
(ENPV) 

2,578,421 Euro 
The ENPV suggests that the project is viable; thus, the 

benefits exceed its costs. 

Internal Rate of Return (IRR) 10 % 
The internal rate of return (the one that sets ENPV = 0) is 
considerably higher than the discount rate, suggesting a 

profitable investment. 

BCR 1.5 Euro 
The BCR >1 indicates that the project's benefits exceed its 
costs. In other words, for each 1 Euro invested, we create 

1.5 Euro of value. 

cumulative discounted 
benefits 

18,705,470 Euro  

cumulative discounted 
costs 

12,106,566 Euro  

Source: Authors' calculations   

 

 

 

 



Figure 2. Scenario 1, summary of CBA 

 

Source: Authors' calculations 

  

Key Assumption

Social Discount Rate 6%

Appraisal period (years) 16

Currency Euro

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Year 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Discount factor 1.000                       0.941                 0.885                 0.833                 0.784                 0.738                  0.694                 0.653                 0.615                 0.578                 0.544                 0.512                0.482                0.453                0.427                 0.401                 0.378                 

CAPEX 

S0I1 Investment in renovations (once in 5 years) -                            328,911             411,138             328,911             328,911             246,683              328,911             411,138             328,911             328,911             246,683             328,911            411,138            328,911            328,911             246,683             328,911             

S1I1 Investment in improving energy performance (1) 257,173                   342,898             342,898             342,898             428,622             -                       -                      -                      -                      -                      -                      -                     -                     -                     -                      -                      -                      

S1I2 Investment in improving energy performance (2) -                            -                      -                      -                      -                      385,394              513,858             513,858             513,858             642,323             -                      -                     -                     -                     -                      -                      -                      

Total CAPEX 257,173                   671,808             754,036             671,808             757,533             632,077              842,769             924,997             842,769             971,233             246,683             328,911            411,138            328,911            328,911             246,683             328,911             

Present value of CAPEX 257,173                   632,141             667,621             559,696             593,850             466,245              584,954             604,119             517,916             561,621             134,223             168,398            198,068            149,099            140,295             99,009               124,217             

Cumulative PV of CAPEX 6,458,645               

Benefit sources

S0B1 Less investment at the current stage

S0B2 Gentrification of neighbourhood 1,485,458               1,485,458         1,485,458         1,485,458         1,320,407         1,360,020          1,360,020         1,360,020         1,360,020         1,360,020         1,400,820         1,225,718        1,225,718        1,225,718        1,225,718         1,262,489         1,262,489         

S1B1 Energy saving from increased energetic performance (1) 11,211                     14,948               14,948               14,948               18,684               11,547                15,396               15,396               15,396               19,245               11,893               15,858              15,858              15,858              19,822               12,250               16,334               

S1B2 Energy saving from increased energetic performance (2) -                            -                      -                      -                      -                      11,211                14,948               14,948               14,948               18,684               11,547               15,396              15,396              15,396              19,245               11,893               15,858               

S1B3 Increase in property values -                            -                      -                      -                      -                      2,710,497          -                      -                      -                      -                      2,710,497         -                     -                     -                     -                      -                      -                      

Total Benefits 1,496,669               1,500,406         1,500,406         1,500,406         1,339,092         4,093,274          1,390,363         1,390,363         1,390,363         1,397,949         4,134,757         1,256,971        1,256,971        1,256,971        1,264,785         1,286,633         1,294,680         

Present Value of Benefits 1,496,669               1,411,814         1,328,454         1,250,015         1,049,750         3,019,362          965,032             908,051             854,436             808,372             2,249,774         643,551            605,553            569,798            539,487             516,402             488,950             

Cumulative PV Benefits 18,705,470             

Cost sources

S0C1 Electricity costs 249,125                   249,125             249,125             249,125             249,125             256,599              256,599             256,599             256,599             256,599             264,297             264,297            264,297            264,297            264,297             272,226             272,226             

S0C2 Annual maintenance cost 154,910                   154,910             154,910             154,910             154,910             159,557              159,557             159,557             159,557             159,557             164,344             164,344            164,344            164,344            164,344             169,274             169,274             

S0C3 Parking costs 75,476                     75,476               75,476               75,476               75,476               77,740                77,740               77,740               77,740               77,740               80,072               80,072              80,072              80,072              80,072               82,475               82,475               

S0C4 Air quality -                            -                      -                      -                      -                      -                       -                      -                      -                      -                      -                      -                     -                     -                     -                      -                      -                      

S0C5 Noise pollution -                            -                      -                      -                      -                      -                       -                      -                      -                      -                      -                      -                     -                     -                     -                      -                      -                      

S1C1 Maintenance costs I1 11,211                     14,948               14,948               14,948               18,684               11,547                15,396               15,396               15,396               19,245               11,893               15,858              15,858              15,858              19,822               12,250               16,334               

S1C2 Maintenance costs I2 -                            -                      -                      -                      -                      11,211                14,948               14,948               14,948               18,684               11,547               15,396              15,396              15,396              19,245               11,893               15,858               

Total Costs 490,722                   494,459             494,459             494,459             498,196             516,654              524,240             524,240             524,240             531,826             532,154             539,967            539,967            539,967            547,781             548,118             556,166             

Present Value of Costs 490,722                   465,263             437,792             411,943             390,549             381,105              363,868             342,383             322,167             307,531             289,552             276,455            260,132            244,773            233,653             219,992             210,042             

Cumulative PV of Costs 5,647,921               

Undiscounted cash flows

CAPEX (257,173)                 (671,808)           (754,036)           (671,808)           (757,533)           (632,077)            (842,769)           (924,997)           (842,769)           (971,233)           (246,683)           (328,911)          (411,138)          (328,911)          (328,911)           (246,683)           (328,911)           

Total costs (490,722)                 (494,459)           (494,459)           (494,459)           (498,196)           (516,654)            (524,240)           (524,240)           (524,240)           (531,826)           (532,154)           (539,967)          (539,967)          (539,967)          (547,781)           (548,118)           (556,166)           

Total benefits 1,496,669               1,500,406         1,500,406         1,500,406         1,339,092         4,093,274          1,390,363         1,390,363         1,390,363         1,397,949         4,134,757         1,256,971        1,256,971        1,256,971        1,264,785         1,286,633         1,294,680         

Net Cash Flow (9,546,350)    1,005,947               1,005,947         1,005,947         1,005,947         840,896             3,576,620          866,123             866,123             866,123             866,123             3,602,603         717,004            717,004            717,004            717,004             738,514             738,514             

Discounted cash flows  (SDR1)

CAPEX (257,173)                 (632,141)           (667,621)           (559,696)           (593,850)           (466,245)            (584,954)           (604,119)           (517,916)           (561,621)           (134,223)           (168,398)          (198,068)          (149,099)          (140,295)           (99,009)              (124,217)           

Benefits 1,496,669               1,411,814         1,328,454         1,250,015         1,049,750         3,019,362          965,032             908,051             854,436             808,372             2,249,774         643,551            605,553            569,798            539,487             516,402             488,950             

Costs (6,458,645)    (490,722)                 (465,263)           (437,792)           (411,943)           (390,549)           (381,105)            (363,868)           (342,383)           (322,167)           (307,531)           (289,552)           (276,455)          (260,132)          (244,773)          (233,653)           (219,992)           (210,042)           

Net Cash Flow 748,774                   314,410             223,041             278,377             65,351               2,172,013          16,210               (38,450)              14,352               (60,781)              1,825,999         198,698            147,353            175,927            165,539             197,401             154,691             

Cummulative cash flow 748,774                   1,063,184         1,286,225         1,564,602         1,629,953         3,801,965          3,818,175       3,779,725       3,794,077       3,733,296       5,559,295       5,757,993      5,905,346      6,081,273      6,246,812       6,444,213       6,598,904       



Scenario 2. Harvesting Renewables and Rainwater through PV and Nature Based Solutions for 

Climate Neutral Neighbourhoods 

 

A. Identification of the cost and benefit categories 

The table summarises the identified cost and benefit categories for Scenario 2 – Harvesting Renewables and 

Rainwater through PV and Nature-Based Solutions for Climate Neutral Neighbourhoods. 

Table 18. Scenario 2, identification of cost and benefit categories 

 Quantified Monetised Included in CBA 

S2I1 Photovoltaic panels Yes Yes Yes 

S2I2 Solar thermal panels Yes Yes Yes 

S2I3 Rooftop rainwater collection system Yes Yes Yes 

S2I4 Greening (+30%) Yes Yes Yes 

S2I5 Preventing soil sealing Yes Yes Yes 

S2C1 Maintenance costs Yes Yes Yes 

S0B2 Gentrification of the neighbourhood Yes Yes Yes 

S2B1 Income from energy production of photovoltaic panels Yes Yes Yes 

S2B2 Saving on energy bill from solar thermal panels Yes Yes Yes 

S2B3 Saving on water for irrigation purposes Yes Yes Yes 

S2B4 Improved air quality due to increased number of trees Yes Yes Yes 

S2B5 Disaster risk resilience and climate change adaption (flood 

prevention) 
Yes Yes Yes 

S2B6 Increase in property values Yes Yes Yes 

Source: Authors' calculations 

 

B. Monetisation of cost and benefit categories 

S2I1 Photovoltaic panels. The photovoltaic panel's investment value was retrieved from the expert assessment 

(refer to Section XX). Based on the evaluation carried out for the 21 Dhjetori area, the average cost per sqm is about 

56 euros.   

Table 19. S2 I1 Investment photovoltaic panels 

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2I1 Photovoltaic panels 573,940 Euro 

Assumption: Interventions to implement the investment are carried out over five years, starting in 2025 and phased in at 15.0% 

in Y1, 20.0% in Y2, 20.0% in Y3, 20.0% in Y4, and 25.0% in Y5. 

Source: Authors' calculations 

S2I2 Solar thermal panels. The investment value of solar thermal panels was retrieved from the expert assessment 

(refer to Annex). Based on the evaluation, the average cost of solar thermal panels is about 750 euros per unit.  

Table 20. S2I2 Solar thermal panels  



Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2I2 Solar thermal panels 285,000 Euro 

Assumption: Interventions to implement the investment are carried out over five years, starting in 2025 and phased in at 15.0% 

in Y1, 20.0% in Y2, 20.0% in Y3, 20.0% in Y4, and 25.0% in Y5. 

Source: Authors' calculations 

S2I3 Rooftop rainwater harvesting system. The rooftop rainwater harvesting system for sanitary self-consumption 

purposes, neighbourhood sanitation, and watering purposes investment value was retrieved from the expert 

assessment (refer to Section XX). Based on the evaluation, the average rooftop rainwater harvesting system cost is 

about 14 euros per sqm.   

Table 21. S2I3 Rooftop rainwater harvesting system  

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2I3 Rooftop rainwater harvesting system 105,975 Euro 

Assumption: Interventions for implementing the investment are carried out Y5 (2029) 

Source: Authors' calculations 

S2I4 Greening of the neighbourhood. The increased greening investment value was retrieved from the expert 

assessment (refer to Section XX). Based on the evaluation, the average additional greening to the targeted areas 

(planting linden trees) costs about 30,050 euros. 

Table 22. S2I4 Greening of the neighbourhood.  

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2I4 Greening of the neighbourhood. 30,050 Euro 

Assumption: Interventions for implementing the investment are carried out Y1(2025) 

Source: Authors' calculations 

S2I5 Preventing soil sealing. The preventive soil sealing investment value was retrieved from the expert assessment 

(refer to Section XX). On average, such an investment costs about 150 euros per sqm.  

Table 23. S2I5 Preventing soil sealing  

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2I5 Preventing soil sealing 27,150 Euro 

Assumption: Interventions for implementing the investment are carried out Y2(2026) 

Source: Authors' calculations 



S2C1 Maintenance costs. The investments implemented embedded the necessity for general maintenance, 

quantified as a percentage of the investment value. 

Table 24. S2C1 Maintenance costs  

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2I1 Photovoltaic panels 28,697 euros per year 

S2I2 Solar thermal panels 14,250 euros per year 

S2I3 Rooftop rainwater collection system 5,299 euros per year 

S2I4 Greening (+30%) 1,503 euros per year 

S2I5 Preventing soil sealing 1,358 euros per year 

Assumption: (i) general maintenance costs are calculated as 5% of investment value; (ii) annual maintenance costs start after 

the investment has been completed and are indexed for the inflation rate in Albania starting in Y9. 

Source: Authors' calculations 

S0B2 Gentrification of the neighbourhood. Due to the neighbourhood's improved environmental performance and 

quality of life, some gentrification costs have been included in Scenario 2 (scaled using a confidence indicator of 

50% up to Y10 and 30% to Y16). For a conservative approach, out of this amount, only 30% of the benefit is included 

in the CBA.  

S2B1 Income from energy production of photovoltaic panels. On average, the investment in photovoltaic panels 

generates about 2,3 million euros per year (expert assessment highlighted in Section XX). 

Table 25. S2B1 Income from energy production of photovoltaic panels. 

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2B1 Income from energy production of photovoltaic 

panels 
2,394,890 Euro per year 

Assumption: Indexed for an inflation rate of 3%, the inflation target of the Bank of Albania 

Source: Authors' calculations 

S2B2 Saving on energy bills from solar thermal panels. Investing in solar thermal panels is expected to save about 

30% on the energy bill of households and businesses in the targeted area. Using the data from the socio-economic 

survey on the average energy bill from households and businesses, it is assessed as a total saving of 74,738 euros 

annually.  

Table 26. S2B2 Saving on energy bills from solar thermal panels 

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2B2 Saving on energy bills from solar thermal 

panels 
74,738 Euro per year 

Assumption: Indexed for an inflation rate of 3%, the inflation target of the Bank of Albania 



Source: Authors' calculations 

S2B3 Saving on water bills for irrigation of green areas and not drinking purposes. Investing in a rooftop rainwater 

collection system is expected to save water, particularly for irrigation of green surfaces in the areas of interest. 

Assuming 10 litres of water for irrigating one sqm of green area for the targeted areas annually, there is a demand 

for 434 cubic meters of water annually. According to information from the expert assessment, out of 125 litres of 

water an individual consumes daily, about 61 litres are used for house cleaning, gardening, sanitation, toilets, and 

car washing. That makes for about 31,407 cubic meters of water consumed annually for non-drinking and cooking 

purposes. The water price for public institutions in Albania is about 1.29 euros per cubic meter. For households, it is 

about 0.6 euros per cubic meter.1 

Table 27. S2B3 Saving on water bills for irrigation of green areas and not drinking purposes 

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2B3 Saving on water bills for irrigation of green areas and not 

drinking purposes 
19,331 Euro per year 

Assumption: Indexed for an average increase of 10% in water prices 

Source: Authors' calculations 

S2B4 Improved air quality for added green areas. Green areas in the targeted areas are projected to increase by about 

30% of the current green area. Additional greening includes planting of linden trees for a total of 601 trees. 

Assuming an absorption rate of 22 kg of CO2eq for an average-size tree2 and using CO2eq shadow prices3, we have 

estimated the value of improved air quality in the intervention areas.   

Table 28. S2B4 Improved air quality for added green areas 

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2B4 Improved air quality for added green areas 1.3 Euro million till 2040 

Assumption: the benefit harvested is about 10% in Y1-Y5, about 20% in Y6-Y10, about 30% in Y11-Y15; and 40% in 

Y16 

Source: Authors' calculations 

S2B5 Savings from disaster risk resilience and climate change adaption (flood prevention). Several studies highlight 

the benefits related to investments in risk reduction and prevention.4 We have estimated the benefits of disaster 

risks, assuming an average saving of 4 euros per 1 euro invested.  

 
1 Source: https://www.shuk.al/tirane/tarifat  

2https://www.viessmann.co.uk/en/heating-advice/boilers/how-much-co2-does-tree-absorb.html#:~:text=do%20to%20help%3F-

,How%20much%20CO2%20can%20a%20tree%20absorb%3F,around%20a%20tonne%20of%20CO2. 
3 Source: DG CLIMA (2021) / Economic Appraisal Vademecum 2021-2027 
4 Sources. https://www.voanews.com/a/un-report-investing-in-disaster-risk-reduction-saves-lives-money-/6269328.html 
https://www.undrr.org/about-undrr/our-impact 
Academic studies find every dollar invested in disaster risk reduction prevention can result in savings of $3 to $15 in disaster losses. 
https://openknowledge.worldbank.org/handle/10986/31805 
Hallegatte, Rentschler, and Rozenberg (2019) indicate that every US$1 invested in infrastructure resilience could result in US$4 in benefits, 
helping to mitigate disaster impacts and disruption of critical public services. 

https://www.shuk.al/tirane/tarifat


Table 29. S2B5 Savings from disaster risk resilience and climate change adaption (flood prevention) 

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for 

Climate Neutral Neighbourhoods 
Cost 

S2B5 Savings from disaster risk resilience and climate change adaption (flood prevention) 
532,498  Euro 

per year 

Assumption: ratio of saving 4:1, and potentially, we harvest 30% of this benefit annually 

Source: Authors' calculations 

S2B6 Increased properties value. Due to a better environment and better living standards in the targeted area, we 

assessed real estate prices to increase by about 20% after completing investments. Using information from the 

socio-economic results on the average size of the apartment and the selling prices in the area expressed by both 

households and businesses, we have assessed a total value increase of 5.4 euro million (one-time event). 

Table 30. S2B6 Increased property value    

Scenario 2 Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral 

Neighbourhoods 

S2B6 Increased property value 5,420,993 Euro 

Assumption: Based on the investment implementation schedule, 50% of the increase is factorised in Y5 and 50% in 

Y9. Values are indexed at 3% every five years to account for inflation. 

Source: Authors' calculations 

Economic indicators. The engagement in Scenario 2 and the implementation of the foreseen investments present a 

positive net present value, suggesting the scenario's convenience. The results from ENPV are supported by results 

obtained from the internal rate of return (IRR). IRR greatly exceeds the discount rate, thus suggesting the 

convenience of Scenario 0. Finally, the benefits-to-costs ratio (BCR) indicates that every Euro invested in the 

proposed project will create value for society. 

 

Table 31. Scenario 2 economic indicators 

Indicator Value Unit Comment 

Capital Investment 7,191,524 Euro 
Estimated capital expenditures for realising the 

foreseen interventions 

Economic Net Present Value 

(ENPV) 
10,568,464 Euro 

The ENPV suggests that the project is viable; 

thus, the benefits exceed its costs. 

Internal Rate of Return (IRR) 14 % 

The internal rate of return (the one that sets 

ENPV = 0) is considerably higher than the 

discount rate, suggesting a profitable 

investment. 

BCR 1.9 Euro 

The BCR >1 indicates that the project's benefits 

exceed its costs. In other words, for each 1 Euro 

invested, we create 1.9 Euro of value. 



cumulative discounted 

benefits 

 32,268,848  Euro 
 

cumulative discounted costs  16,802,831  Euro 
 

Source: Authors' calculations   

 

 

Figure 3. Scenario 2, summary of CBA 

 

Source: Authors' calculations 

  

Key Assumption

Social Discount Rate 6%

Appraisal period (years) 16

Currency Euro

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Year 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

Discount factor Discount factor 1.000                   0.941                   0.885                   0.833                         0.784                         0.738                         0.694                         0.653                         0.615                         0.578                         0.544                         0.512                        0.482                         0.453                         0.427                         0.401                         0.378                         0.355                         0.334                         0.315                         0.296                         0.279                         0.262                         0.247                  0.232                 0.218                  

CAPEX 

S0I1 Investment in renovations (once in 5 years) -                        328,911               411,138               328,911                    328,911                    246,683                     328,911                    411,138                     328,911                    328,911                     246,683                     328,911                   411,138                     328,911                    328,911                    246,683                    328,911                     411,138                     328,911                    328,911                     246,683                    328,911                     411,138                     328,911              328,911             246,683              

S1I1 Investment in improving energy performance (1) 257,173               342,898               342,898               342,898                    428,622                    -                              -                             -                              -                             -                              -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S1I2 Investment in improving energy performance (2) -                        -                        -                        -                             -                             385,394                     513,858                    513,858                     513,858                    642,323                     -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S2I1 Photovoltaic panels: -                        86,091                 114,788               114,788                    114,788                    143,485                     -                             -                              -                             -                              -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S2I2 Solar Thermal Panel: 42,750                 57,000                 57,000                 57,000                      71,250                      -                              -                             -                              -                             -                              -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S2I3 Rainwater collections system: -                        -                        -                        -                             -                             105,975                     -                             -                              -                             -                              -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S2I4 Greening (increase with 30% the green area) -                        30,050                 -                        -                             -                             -                              -                             -                              -                             -                              -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S2I5 Preventing soil sealing -                        -                        27,150                 -                             -                             -                              -                             -                              -                             -                              -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

Total CAPEX 299,923               844,949               952,974               843,596                    943,571                    881,536                     842,769                    924,997                     842,769                    971,233                     246,683                     328,911                   411,138                     328,911                    328,911                    246,683                    328,911                     411,138                     328,911                    328,911                     246,683                    328,911                     411,138                     328,911              328,911             246,683              

Present value of CAPEX 299,923               795,059               843,760               702,815                    739,690                    650,256                     584,954                    604,119                     517,916                    561,621                     134,223                     168,398                   198,068                     149,099                    140,295                    99,009                      124,217                     146,103                     109,981                    103,487                     73,033                      91,627                       107,771                     81,126                76,336               53,872                

Cumulative PV of CAPEX 7,313,423           

Benefit sources

S0B1 Less investment at the current stage

S0B2 Gentrification of neighbourhood 825,255               825,255               825,255               825,255                    825,255                    850,012                     850,012                    850,012                     850,012                    850,012                     875,513                     525,308                   525,308                     525,308                    525,308                    541,067                    541,067                     541,067                     541,067                    541,067                     557,299                    557,299                     557,299                     557,299              557,299             574,018              

S1B1 Energy saving from increased energetic performance (1) 11,211                 14,948                 14,948                 14,948                      18,684                      11,547                       15,396                      15,396                       15,396                      19,245                       11,893                       15,858                      15,858                       15,858                      19,822                      12,250                      16,334                       16,334                       16,334                      20,417                       12,618                      16,824                       16,824                       16,824                21,029               12,996                

S1B2 Energy saving from increased energetic performance (2) -                        -                        -                        -                             -                             11,211                       14,948                      14,948                       14,948                      18,684                       11,547                       15,396                      15,396                       15,396                      19,245                      11,893                      15,858                       15,858                       15,858                      19,822                       12,250                      16,334                       16,334                       16,334                20,417               12,618                

S1B3 Increase in property values -                        -                        -                        -                             -                             2,710,497                 -                             -                              -                             -                              2,710,497                 -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S2B1 Income from energy production of photovoltaic panels -                        -                        -                        -                             -                             -                              2,394,890                 2,394,890                 2,394,890                 2,394,890                 2,394,890                 2,394,890                2,466,736                 2,466,736                 2,466,736                 2,466,736                 2,466,736                 2,466,736                 2,466,736                 2,466,736                 2,466,736                 2,466,736                 2,466,736                 2,466,736          2,466,736         2,466,736          

S2B2 Saving on energy bill from solar thermal panel: -                        11,211                 26,158                 41,106                      56,053                      74,738                       76,980                      79,289                       81,668                      84,118                       86,641                       89,241                      91,918                       94,675                      97,516                      100,441                    103,454                     106,558                     109,755                    113,047                     116,439                    119,932                     123,530                     127,236              131,053             134,984              

S2B3 Saving of water for irrigation purposes -                        -                        -                        -                             -                             19,331                       19,331                      19,331                       21,265                      21,265                       21,265                       23,391                      23,391                       23,391                      23,391                      25,730                      25,730                       25,730                       25,730                      28,303                       28,303                      28,303                       28,303                       31,133                31,133               31,133                

S2B4 Improved air quality due to increased greening -                        16,121                 17,781                 19,442                      21,103                      22,764                       48,850                      54,321                       59,792                      65,264                       70,735                       114,309                   122,223                     130,136                    138,050                    145,964                    205,170                     215,722                     226,273                    236,825                     247,376                    322,410                     336,088                     349,766              363,444             452,546              

S2B5 Disaster risk resilience and climate change adaptation (flood prevention) -                        -                        -                        159,749                    159,749                    159,749                     159,749                    159,749                     159,749                    159,749                     159,749                     159,749                   159,749                     159,749                    159,749                    159,749                    159,749                     159,749                     159,749                    159,749                     159,749                    159,749                     159,749                     159,749              159,749             159,749              

S2B6 Increase in property values -                        -                        -                        -                             -                             2,710,497                 -                             -                              -                             2,710,497                 -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

Total Benefits 836,465               867,533               884,142               1,060,500                 1,080,845                 6,570,345                 3,580,156                 3,587,936                 3,597,719                 6,323,723                 6,342,729                 3,338,141                3,420,579                 3,431,250                 3,449,817                 3,463,831                 3,534,098                 3,547,753                 3,561,502                 3,585,967                 3,600,771                 3,687,587                 3,704,863                 3,725,077          3,750,861         3,844,782          

Present Value of Benefits 836,465               816,310               782,816               883,522                    847,303                    4,846,549                 2,484,936                 2,343,295                 2,210,947                 3,656,729                 3,451,160                 1,709,080                1,647,882                 1,555,421                 1,471,501                 1,390,241                 1,334,691                 1,260,737                 1,190,894                 1,128,275                 1,066,039                 1,027,280                 971,153                     918,797              870,531             839,641              

Cumulative PV Benefits 32,268,848         

Cost sources

S0C1 Electricity costs 249,125               249,125               249,125               249,125                    249,125                    256,599                     256,599                    256,599                     256,599                    256,599                     264,297                     264,297                   264,297                     264,297                    264,297                    272,226                    272,226                     272,226                     272,226                    272,226                     280,393                    280,393                     280,393                     280,393              280,393             288,804              

S0C2 Annual maintenance cost 154,910               154,910               154,910               154,910                    154,910                    159,557                     159,557                    159,557                     159,557                    159,557                     164,344                     164,344                   164,344                     164,344                    164,344                    169,274                    169,274                     169,274                     169,274                    169,274                     174,353                    174,353                     174,353                     174,353              174,353             179,583              

S0C3 Parking costs 75,476                 75,476                 75,476                 75,476                      75,476                      77,740                       77,740                      77,740                       77,740                      77,740                       80,072                       80,072                      80,072                       80,072                      80,072                      82,475                      82,475                       82,475                       82,475                      82,475                       84,949                      84,949                       84,949                       84,949                84,949               87,497                

S0C4 Air quality -                        -                        -                        -                             -                             -                              -                             -                              -                             -                              -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S0C5 Noise pollution -                        -                        -                        -                             -                             -                              -                             -                              -                             -                              -                              -                             -                              -                             -                             -                             -                              -                              -                             -                              -                             -                              -                              -                       -                      -                       

S1C1 Maintenance costs I1 11,211                 14,948                 14,948                 14,948                      18,684                      11,547                       15,396                      15,396                       15,396                      19,245                       11,893                       15,858                      15,858                       15,858                      19,822                      12,250                      16,334                       16,334                       16,334                      20,417                       12,618                      16,824                       16,824                       16,824                21,029               12,996                

S1C2 Maintenance costs I2 -                        -                        -                        -                             -                             11,211                       14,948                      14,948                       14,948                      18,684                       11,547                       15,396                      15,396                       15,396                      19,245                      11,893                      15,858                       15,858                       15,858                      19,822                       12,250                      16,334                       16,334                       16,334                20,417               12,618                

S2C1 Maintenance costs -                        -                        1,503                   2,905                         2,992                         5,219                         40,020                      40,274                       40,536                      41,518                       41,296                       42,316                      42,611                       42,914                      43,961                      42,881                      43,969                       44,310                       44,662                      45,781                       44,710                      45,873                       46,269                       46,677                47,876               46,821                

S0B2 Gentrification of neighbourhood 356,510               356,510               356,510               356,510                    356,510                    367,205                     321,305                    321,305                     321,305                    321,305                     330,944                     283,666                   283,666                     283,666                    283,666                    292,176                    243,480                     243,480                     243,480                    243,480                     250,784                    200,628                     200,628                     200,628              200,628             206,646              

Total Costs 847,232               850,969               852,471               853,874                    857,698                    889,079                     885,565                    885,819                     886,081                    894,649                     904,394                     865,949                   866,244                     866,548                    875,407                    883,176                    843,615                     843,957                     844,308                    853,475                     860,056                    819,352                     819,748                     820,156              829,644             834,967              

Present Value of Costs 847,232               800,723               754,775               711,378                    672,372                    655,820                     614,658                    578,532                     544,533                    517,336                     492,092                     443,354                   417,318                     392,815                    373,400                    354,471                    318,600                     299,910                     282,320                    268,534                     254,627                    228,253                     214,880                     202,293              192,551             182,344              

Cumulative PV of Costs 9,489,409           

Undiscounted cash flows

CAPEX (299,923)             (844,949)             (952,974)             (843,596)                   (943,571)                   (881,536)                   (842,769)                   (924,997)                   (842,769)                   (971,233)                   (246,683)                   (328,911)                  (411,138)                   (328,911)                   (328,911)                   (246,683)                   (328,911)                   (411,138)                   (328,911)                   (328,911)                   (246,683)                   (328,911)                   (411,138)                   (328,911)            (328,911)           (246,683)            

Total costs (847,232)             (850,969)             (852,471)             (853,874)                   (857,698)                   (889,079)                   (885,565)                   (885,819)                   (886,081)                   (894,649)                   (904,394)                   (865,949)                  (866,244)                   (866,548)                   (875,407)                   (883,176)                   (843,615)                   (843,957)                   (844,308)                   (853,475)                   (860,056)                   (819,352)                   (819,748)                   (820,156)            (829,644)           (834,967)            

Total benefits 836,465               867,533               884,142               1,060,500                 1,080,845                 6,570,345                 3,580,156                 3,587,936                 3,597,719                 6,323,723                 6,342,729                 3,338,141                3,420,579                 3,431,250                 3,449,817                 3,463,831                 3,534,098                 3,547,753                 3,561,502                 3,585,967                 3,600,771                 3,687,587                 3,704,863                 3,725,077          3,750,861         3,844,782          

Net Cash Flow ### (10,767)                16,565                 31,671                 206,626                    223,147                    5,681,267                 2,694,591                 2,702,118                 2,711,639                 5,429,074                 5,438,336                 2,472,192                2,554,335                 2,564,702                 2,574,410                 2,580,655                 2,690,483                 2,703,797                 2,717,193                 2,732,492                 2,740,714                 2,868,235                 2,885,115                 2,904,921          2,921,217         3,009,815          

Discounted cash flows  (SDR1)

CAPEX (299,923)             (795,059)             (843,760)             (702,815)                   (739,690)                   (650,256)                   (584,954)                   (604,119)                   (517,916)                   (561,621)                   (134,223)                   (168,398)                  (198,068)                   (149,099)                   (140,295)                   (99,009)                     (124,217)                   (146,103)                   (109,981)                   (103,487)                   (73,033)                     (91,627)                      (107,771)                   (81,126)               (76,336)              (53,872)               

Benefits 836,465               816,310               782,816               883,522                    847,303                    4,846,549                 2,484,936                 2,343,295                 2,210,947                 3,656,729                 3,451,160                 1,709,080                1,647,882                 1,555,421                 1,471,501                 1,390,241                 1,334,691                 1,260,737                 1,190,894                 1,128,275                 1,066,039                 1,027,280                 971,153                     918,797              870,531             839,641              

Costs ### (847,232)             (800,723)             (754,775)             (711,378)                   (672,372)                   (655,820)                   (614,658)                   (578,532)                   (544,533)                   (517,336)                   (492,092)                   (443,354)                  (417,318)                   (392,815)                   (373,400)                   (354,471)                   (318,600)                   (299,910)                   (282,320)                   (268,534)                   (254,627)                   (228,253)                   (214,880)                   (202,293)            (192,551)           (182,344)            

Net Cash Flow (310,690)             (779,473)             (815,719)             (530,672)                   (564,759)                   3,540,473                 1,285,324                 1,160,644                 1,148,498                 2,577,772                 2,824,844                 1,097,329                1,032,496                 1,013,507                 957,805                    936,761                    891,874                     814,724                     798,593                    756,254                     738,379                    707,400                     648,502                     635,378              601,644             603,426              

Cummulative cash flow (310,690)             (1,090,162)          (1,905,881)          (2,436,553)               (3,001,312)               539,160                     1,824,484                 2,985,129                 4,133,627                 6,711,399                 9,536,243                 10,633,572              11,666,068               12,679,576              13,637,381              14,574,143              15,466,017               16,280,740             17,079,334            17,835,588             18,573,967            19,281,367             19,929,868             20,565,246      21,166,890     21,770,316      



Scenario 3. Build anew - Implement value capture instruments to redevelop the entire area. 

 

A. Identification of the cost and benefit categories 

The table below summarises the identified cost and benefit categories for Scenario 3– Implement value capture 

instruments to redevelop the entire area. 

Table 32. Scenario 3, identification of cost and benefit categories 

 Quantified Monetised Included in CBA 

S3I1 Project development costs Yes Yes Yes 

S3C1 Energy costs Yes Yes Yes 

S2I2 Solar thermal panels Yes Yes Yes 

S3B1 Revenues from selling of residential buildings Yes Yes Yes 

S3B2 Revenues from selling of commercial areas Yes Yes Yes 

S3B3 Revenues from selling of parking spaces Yes Yes Yes 

S3B4 Improved air quality  Yes Yes Yes 

S3B5 Improved living conditions for vulnerable categories Yes Yes Yes 

Source: Authors' calculations 

B. Monetisation of cost and benefit categories 

S3I1 Project development costs. Estimating the capital expenditure (capex) or the investment value was performed 

using the residual value analysis, a typical method for determining the land costs the development can support. 

This involves calculating the market value of the new development and then deducting the total development costs 

(applicable fees and charges, construction costs and developers' profit). The amount left (residual value) represents 

what a developer can afford to pay for land and still make the expected profit. The market value of land is then 

deducted. If the amount is negative, the project is not feasible. A positive amount means the development will 

generate adequate returns to support a public benefit. The table below details the data and assumptions for 

calculating the investment value (using the residual land value method).  

Table 33. Scenario 3, main assumptions  

Item Value Unit Source of information 

Average selling prices 

Residential spaces    

21 Dhjetori 2,500 Euro per sqm 

Expert assumptions based on market research. Ali Demi 1,800 Euro per sqm 

Parku teknologjik 1,800 Euro per sqm 

Commercial spaces    

21 Dhjetori 5,000 Euro per sqm 

Expert assumptions based on market research. Ali Demi 4,000 Euro per sqm 

Parku teknologjik 4,500 Euro per sqm 

Parking slots    



Selling price in all areas 25,000 Euro per sqm Expert assumptions based on market research. 

Average rent prices 

Residential spaces    

21 Dhjetori 450 Euro per month 

Expert assumptions based on market research. Ali Demi 350 Euro per month 

Parku teknologjik 250 Euro per month 

Commercial spaces    

21 Dhjetori 500 Euro per month 

Expert assumptions based on market research. Ali Demi 400 Euro per month 

Parku teknologjik 300 Euro per month 

Parking    

All areas 50 Euro per month Expert assumptions based on market research. 

Selling policy    

Selling policy (years 1-4) 

Selling policy (years 1-5) 

10% 
10% is paid upon contract 
signature (Premtim Shitje) 

Expert assessment based on market trends 

30% 
30% is paid upon building 
permit issuance 

Expert assessment based on market trends 

30% 
30% is paid upon the 
building structure being 
finished (karabina) 

Expert assessment based on market trends 

20% 
20% is paid upon other 
works finished (rifiniturat) 

Expert assessment based on market trends 

10% 

10% is paid upon the 
property being registered 
in the Property Register 
Office (property certificate 
received) 

Expert assessment based on market trends 

Selling policy (years 6-7) 

90% 
90% on the contract of sale 
signature 

Expert assessment based on market trends 

10% 

10% is paid upon the 
property being registered 
in the Property Register 
Office (property certificate 
received) 

Expert assessment based on market trends 

Selling policy (years 8-9) 100% 

100% is paid upon the 
property being registered 
in the Property Register 
Office (property certificate 
received) 

Expert assessment based on market trends 

Selling schedule:  

5% Y2, Y3, Y4 

Expert assessment based on market trends 
15% Y5, Y6 

10% Y7, Y8, Y9,  

5% Y10 

Average construction costs 

Average construction cost, 
residential 

800 Euro per sqm Expert assessment based on market trends 

Average construction cost (60% 
of residential) 

480 Euro per sqm Expert assessment based on market trends 

Average construction cost (20% 
of residential) 

160 Euro per sqm Expert assessment based on market trends 

Infrastructure impact tax 0.08 
8% of total building 
construction revenues 

https://altax.al/taksat-dhe-tarifat-ndaj-nje-shoqerie-ndertimi-
banesash/ 

Reference price for the calculation of the Infrastructure Impact Tax 



for residential purposes 851 Euro per sqm DCM No 457/2023 

for commercial purposes 1,701 Euro per sqm Expert assumption 

for parking purposes 425 Euro per sqm Expert assumption 

Ali Demi (1)    

for residential purposes 808 Euro per sqm DCM No 457/2023 

for commercial purposes 1,616 Euro per sqm Expert assumption 

for parking purposes 404 Euro per sqm Expert assumption 

Parku teknologjik (6)    

for residential purposes 598 Euro per sqm DCM No 457/2023 

for commercial purposes 1,195 Euro per sqm Expert assumption 

for parking purposes 299 Euro per sqm Expert assumption 

Reference selling price AU 10 81,783 ALL per sqm  

21 Dhjetori (7) 92,500 ALL per sqm DCM No 457/2023 

Ali Demi (1) 87,850 ALL per sqm DCM No 457/2023 

Parku teknologjik (6) 65,000 ALL per sqm DCM No 457/2023 

Land development fee 0.09 Euro per sqm 
https://altax.al/taksat-dhe-tarifat-ndaj-nje-shoqerie-ndertimi-
banesash/ 

Application fee for building 
permit 

0.01 
1% of the total 
construction cost 

https://altax.al/taksat-dhe-tarifat-ndaj-nje-shoqerie-ndertimi-
banesash/ 

CONSTRUCTION COSTS    

Developable land cost 20% 
% of total development 
revenues 

Assumption (based on previous experience range applicable 
from 25% - 45%) 

Developer's profit 20% of total development costs Assumption 

Source: Authors' calculations, et al 

The economic value added as a public benefit amounts to Euro 110 million, implying that such an investment project 

contributes about 3,043 euros per sqm of land and 19,911 euros per square meter of construction. Nevertheless, the 

cost is about Euro 50 million for the CBA development. 

Table 34. Residual land value 

 
(A) 21 Dhjetori (B) Ali Demi (C) Parku tek. Total 

I. Development revenues 59,588,877 52,269,599 59,524,325 171,382,800 

II.1 Construction costs (Euro) 13,424,694 15,334,608 16,795,096 45,554,398 

(+) Infrastructure impact tax 1,574,290 1,707,863 1,383,995 4,666,148 

(+) Land development fee 1,912 2,184 2,392 6,489 

(+) Application fee for building permit 134,247 153,346 167,951 455,544 

II.2 Costs for fees and charges 1,710,449 1,863,394 1,554,338 5,128,181 

II. Development costs 15,135,143 17,198,002 18,349,434 50,682,579 

Development revenues 59,588,877 52,269,599 59,524,325 171,382,800 

(-) Development costs 15,135,143 17,198,002 18,349,434 50,682,579 

(-) Developer's profit 3,027,029 3,439,600 3,669,887 10,136,516 

(=) Residual land value 41,426,705 31,631,996 37,505,004 110,563,705 

per sqm of land 1,140 871 1,032 3,043 



per sqm of construction 7,571 5,885 6,456 19,911 

(-) Land costs 11,917,775 10,453,920 11,904,865 34,276,560 

Value added by the development/public 
benefit 

29,508,929 21,178,077 25,600,139 76,287,145 

per sqm of land 812 583 705 2,100 

per sqm of construction 5,686 4,340 4,811 14,838 

Source: Authors' calculations 

S3I1 Development costs. The implementation of the investment project is projected to last 5 years. Therefore, 

capital outflows for investment purposes are planned at a different percentage over the project implementation 

duration presented in the following table. 

Table 35. Capital outflows for the implementation of the project 

Y1 15% 7,602,387 Euro 

Y2 20% 10,136,516 Euro 

Y3 20% 10,136,516 Euro 

Y4 20% 10,136,516 Euro 

Y5 25% 12,670,645 Euro 

Total 50,682,579 Euro 

Source: Authors' calculations 

S3C1 Electricity costs. The new construction would include about 691 new apartments of an average size of 70 sqm 

(based on the average size of the apartment from the socio-economic assessment) and 583 commercial units (based 

on the average size of the commercial unit from the socio-economic evaluation). We used these data to account for 

the net energy costs for the additional units in the targeted areas. 

Table 36. S3C1 Electricity costs 

Scenario 3. Build anew - Implement value capture instruments to redevelop the entire area. 

S3C1 Energy costs  
516 Euro per year for households  

576 Euro per year for businesses 

Assumption: Energy costs have been indexed to 3% annually to account for Albania's inflation rate. 

Source: Authors' calculations 

In the redevelopment scenario, there is a wide range of benefits, some of which have been included in the 

assessment, while the others mostly related to new jobs and businesses created, contributions to economic 

development, etc., were not included in the analysis (for a conservative approach). The largest benefits from the 

redevelopment of the area concern the income that might be generated from selling apartments, commercial 

spaces and parking slots.  

- S3B1 Revenues from selling of residential buildings. The proposed project includes the construction of about 

691 apartments and about 31,794 sqm. In part, the built apartments will be allocated to the existing families. 

Therefore, only the remaining part has been accounted for sale. For each area, the selling market prices were 

employed to assess the potential income that might be generated. In addition, it is a common practice to 

phase selling at a schedule and apply a selling policy in instalments based on the work advancements and the 

developers' business plan.  



Table 37. S3B1 Revenues from selling of residential area. 

Scenario 3. Build anew - Implement value capture instruments to redevelop the entire area. 

S3B1 Revenues from selling of residential buildings 62,843,476 Euros 

Source: Authors' calculations 

- S3B2 Revenues from selling of residential area. The proposed project includes constructing about 583 

commercial units and about 12,349 sqm. The built commercial units will be allocated to the existing families. 

Therefore, only the remaining part has been accounted for sale. For each area, the selling market prices were 

employed to assess the potential income that might be generated. Idem to residential spaces for the selling 

policy and schedule.   

Table 38. S3B2 Revenues from selling of residential area. 

Scenario 3. Build anew - Implement value capture instruments to redevelop the entire area. 

S3B2 Revenues from selling of commercial spaces 37,147,947 Euros 

Source: Authors' calculations 

S3B3 Revenues from selling parking spaces. The proposed project includes constructing about 679 parking slots. The 

inhabitants of the area do not currently own private parking spaces. Nevertheless, 50% of the parking spaces will 

be allocated for public use by the municipality of Tirana. The rest of the parking spaces will be sold at a market price 

of 25,000 euros per slot. The selling policy and schedule are the same as for commercial and residential spaces.  

Table 39. S3B3Revenues from selling of residential area. 

Scenario 3. Build anew - Implement value capture instruments to redevelop the entire area. 

S3B3 Revenues from selling of commercial spaces 8,481,738  Euros 

Source: Authors' calculations 

S3B4 Improved air quality for added green areas. The new project implemented will be equipped with about 2003 

Linden trees. Assuming an absorption rate of 22 kg of CO2eq for an average-size tree5 and using CO2eq shadow 

prices6, we have estimated the value of improved air quality in the intervention areas.   

Table 40. S3B4 Improved air quality for added green areas 

Scenario 3. Build anew - Implement value capture instruments to redevelop the entire area. 

S3B4 Improved air quality  4.1 Euro million till 2040 

Assumption: the benefit harvested is about 10% in  Y1-Y5,  about 20% in Y6-Y10, about 30% in Y11-Y15; and 40% in Y16 

Source: Authors' calculations 

S3B5 Improved living conditions of disadvantaged categories of the population. According to law no. 22/2018 "On 

Social Housing", art. 19, "Any private entity that, after the entry into force of this law, applies for a development 

and construction permit for buildings with a residential construction area of more than 2,000 square meters, 

 
5https://www.viessmann.co.uk/en/heating-advice/boilers/how-much-co2-does-tree-absorb.html#:~:text=do%20to%20help%3F-

,How%20much%20CO2%20can%20a%20tree%20absorb%3F,around%20a%20tonne%20of%20CO2. 
6 Source: DG CLIMA (2021) / Economic Appraisal Vademecum 2021-2027 



ensures the transfer without compensation of at least 3 per cent of the functional area, with the conditions of a 

housing appropriate, in favour of the public social housing fund." This provision pertains to private entities seeking 

development and construction permits for residential buildings exceeding 2,000 square meters in size following the 

enactment of this law. In this context, these entities must allocate at least 3 per cent of the functional area within 

the building for the public social housing fund. This allocation must be made without expecting any compensation 

in return. The purpose of this requirement is to contribute to the availability of affordable housing options for the 

public, particularly those in need of social housing support. By setting aside a portion of their construction project 

for this purpose, private entities are helping address housing needs within the community. 

Furthermore, if, for any reason, it is not feasible to allocate this designated area within the same residential building 

under construction, the private entity has the flexibility to provide it within another residential construction area. 

This ensures that the commitment to support public social housing is still honoured, even if logistical constraints 

prevent immediate integration into the original development. This provision promotes social housing and 

community welfare through private sector involvement and contribution. Based on what the regulatory framework 

foresees, about 1,482 sqm of residential construction is to be transferred from the developer to the social housing 

fund of the municipality of Tirana (about 21 apartments for a total value of 1,452,440 Euros). In addition, these 

apartments are rented to vulnerable categories at a social housing rent of 100 euros per month (the author's 

assumption), which makes for an annual income of about 397,945 euros per year for the municipality of Tirana. 

Table 41. S3B5 Improved living conditions of disadvantaged categories 

Scenario 3. Build anew - Implement value capture instruments to redevelop the entire area. 

S3B5 Improved living conditions of disadvantaged categories of the population. 

Capital gain 

1,452,440 euros in Y7 

Income from rent 

397,945 euros per year 

Assumption: social rent of 100 euros per month 

Source: Authors' calculations 

Economic indicators. The engagement in Scenario 3 and the implementation of the foreseen investments present a 

positive net present value, suggesting the scenario's convenience. The results from ENPV are supported by results 

obtained from the internal rate of return (IRR). IRR greatly exceeds the discount rate, thus suggesting the 

convenience of Scenario 0. Finally, the benefits-to-costs ratio (BCR) indicates that every Euro invested in the 

proposed project will create value for society. 

Table 42. Scenario 2 economic indicators 

Indicator Value Unit Comment 

Capital Investment 51,704,694 Euro 
Estimated capital expenditures for realising the 

foreseen interventions 

Economic Net Present Value 

(ENPV) 
33,142,370 Euro 

The ENPV suggests that the project is viable; thus, 

the benefits exceed its costs. 

Internal Rate of Return (IRR) 13% % 

The internal rate of return (the one that sets ENPV 

= 0) is considerably higher than the discount rate, 

suggesting a profitable investment. 



BCR 2.1 Euro 

The BCR >1 indicates that the project's benefits 

exceed its costs. In other words, for each 1 Euro 

invested, we create 2.1 Euro of value. 

cumulative discounted 

benefits 
95,993,224 

Euro 
 

cumulative discounted costs 46,332,518 Euro  

Source: Authors' calculations   

 

 

 

 

Figure 4. Scenario 3, summary of CBA 

 

 

Source: Authors' calculations 

 

Key Assumption

Social Discount Rate 6%

Appraisal period (years) 16

Currency Euro

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Year 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Discount factor 1.000                    0.941                      0.885                          0.833                            0.784                          0.738                          0.694                          0.653                           0.615                             0.578                           0.544                       0.512                         0.482                        0.453                        0.427                        0.401                         0.378                       

CAPEX 

S0I1 Investment in renovations (once in 5 years)

S1I1 Investment in improving energy performance (1)

S1I2 Investment in improving energy performance (2)

S2I1 Photovoltaic panels: -                        86,091                    114,788                      114,788                        114,788                      143,485                      -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

S2I2 Solar Thermal Panel: 42,750                  57,000                    57,000                        57,000                          71,250                        -                              -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

S2I3 Rainwater collections system: -                        -                          -                              -                                -                              105,975                      -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

S2I4 Greening (increase with 30% the green area) -                        30,050                    -                              -                                -                              -                              -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

S2I5 Preventing soil sealing -                        -                          27,150                        -                                -                              -                              -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

S3I1 Development cost -                        7,602,387               10,136,516                 10,136,516                  10,136,516                 12,670,645                 -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

Total CAPEX 42,750                  7,775,528              10,335,454                10,308,304                  10,322,554                12,920,104                -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

Present value of CAPEX 42,750                  7,316,422               9,150,974                   8,588,036                    8,092,127                   9,530,385                   -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

Cumulative PV of CAPEX 42,720,695          

Benefit sources

S0B1 Less investment at the current stage

S0B2 Gentrification of neighbourhood

S1B1 Energy saving from increased energetic performance (1)

S1B2 Energy saving from increased energetic performance (2)

S1B3 Increase in property values

S2B1 Income from energy production of photovoltaic panels -                        -                          -                              -                                -                              -                              2,394,890                   2,394,890                    2,394,890                      2,394,890                    2,394,890                2,394,890                  2,466,736                 2,466,736                 2,466,736                 2,466,736                  2,466,736               

S2B2 Saving on energy bill from solar thermal panel:

S2B3 Saving of water for irrigation purposes -                        -                          -                              -                                -                              19,331                        19,331                        19,331                         21,265                           21,265                         21,265                     23,391                       23,391                      23,391                      23,391                      25,730                       25,730                     

S2B4 Improved air quality due to increased greening

S2B5 Disaster risk resilience and climate change adaptation (flood prevention)-                        -                          -                              159,749                        159,749                      159,749                      159,749                      159,749                       159,749                         159,749                       159,749                   159,749                     159,749                    159,749                    159,749                    159,749                     159,749                  

S2B6 Increase in property values

S3B1 Revenues from selling of residential buildings -                        -                          314,217                      1,256,870                    2,199,522                   3,456,391                   5,655,913                   17,910,391                  17,596,173                   10,369,174                  4,084,826                -                             -                            -                            -                            -                             -                           

S3B2 Revenues from commercial spaces -                        -                          185,740                      742,959                        1,300,178                   2,043,137                   3,343,315                   10,587,165                  10,401,425                   6,129,411                    2,414,617                -                             -                            -                            -                            -                             -                           

S3B3 Revenues from selling of parking spaces -                        -                          42,409                        169,635                        296,861                      466,496                      763,356                      2,417,295                    2,374,887                      1,399,487                    551,313                   -                             -                            -                            -                            -                             -                           

S3B4 Improved air quality -                        53,726                    59,261                        64,797                          70,332                        75,868                        162,806                      181,041                       199,275                         217,509                       235,743                   380,967                     407,341                    433,716                    460,090                    486,465                     683,786                  

S3B5 Improved living conditions of vulnerable categories (social housing)-                        -                          -                              -                                -                              -                              -                              1,452,440                    1,850,385                      1,850,385                    1,850,385                1,850,385                  1,850,385                 1,850,385                 1,850,385                 1,850,385                  1,850,385               

Total Benefits -                        53,726                    601,627                      2,394,010                    4,026,642                  6,220,972                  12,499,361                35,122,302                 34,998,049                   22,541,869                 11,712,787             4,809,382                 4,907,603                 4,933,978                 4,960,352                 4,989,066                 5,186,387               

Present Value of Benefits -                        50,554                    532,679                      1,994,493                    3,156,593                   4,588,838                   8,675,632                   22,938,509                  21,507,747                   13,034,966                  6,373,076                2,462,334                  2,364,264                 2,236,622                 2,115,811                 2,002,408                  1,958,696               

Cumulative PV Benefits 95,993,224          

Cost sources

S0C1 Electricity costs

S0C2 Annual maintenance cost 

S0C3 Parking costs

S0C4 Air quality

S0C5 Noise pollution

S1C1 Maintenance costs I1

S1C2 Maintenance costs I2

S2C1 Maintenance costs -                        -                          -                              1,503                            2,905                          2,992                          5,219                          40,020                         40,274                           40,536                         41,518                     41,296                       42,316                      42,611                      42,914                      43,961                       42,881                     

S0B2 Gentrification of neighbourhood 356,510                356,510                  356,510                      356,510                        356,510                      367,205                      321,305                      321,305                       321,305                         321,305                       330,944                   283,666                     283,666                    283,666                    283,666                    292,176                     243,480                  

S3C1 Energy costs (199,300)              (199,300)                 (199,300)                     (199,300)                      (199,300)                     492,255                      492,255                      492,255                       507,022                         522,233                       537,900                   554,037                     570,658                    587,778                    605,411                    623,573                     642,281                  

Total Costs 157,210               356,510                  356,510                      358,012                       359,415                      370,198                      326,524                      361,325                       361,579                         361,841                       372,462                   324,962                     325,982                    326,277                    326,580                    336,137                     286,361                  

Present Value of Costs 157,210                335,460                  315,653                      298,267                        281,755                      273,072                      226,636                      235,983                       222,205                         209,237                       202,661                   166,376                     157,044                    147,905                    139,301                    134,912                     108,147                  

Cumulative PV of Costs 3,611,823            

Undiscounted cash flows

CAPEX (42,750)                (7,775,528)             (10,335,454)               (10,308,304)                 (10,322,554)               (12,920,104)               -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

Total costs (157,210)              (356,510)                 (356,510)                     (358,012)                      (359,415)                     (370,198)                     (326,524)                     (361,325)                      (361,579)                       (361,841)                      (372,462)                  (324,962)                   (325,982)                   (326,277)                   (326,580)                   (336,137)                   (286,361)                 

Total benefits -                        53,726                    601,627                      2,394,010                    4,026,642                   6,220,972                   12,499,361                 35,122,302                  34,998,049                   22,541,869                  11,712,787              4,809,382                  4,907,603                 4,933,978                 4,960,352                 4,989,066                  5,186,387               

Net Cash Flow (51,704,694)            (157,210)              (302,784)                 245,117                      2,035,997                    3,667,227                   5,850,775                   12,172,837                 34,760,978                  34,636,470                   22,180,029                  11,340,325              4,484,419                  4,581,621                 4,607,701                 4,633,772                 4,652,929                  4,900,026               

Discounted cash flows  (SDR1)

CAPEX (42,750)                (7,316,422)             (9,150,974)                 (8,588,036)                   (8,092,127)                 (9,530,385)                 -                              -                               -                                 -                               -                           -                             -                            -                            -                            -                             -                           

Benefits -                        50,554                    532,679                      1,994,493                    3,156,593                   4,588,838                   8,675,632                   22,938,509                  21,507,747                   13,034,966                  6,373,076                2,462,334                  2,364,264                 2,236,622                 2,115,811                 2,002,408                  1,958,696               

Costs (42,720,695)            (157,210)              (335,460)                 (315,653)                     (298,267)                      (281,755)                     (273,072)                     (226,636)                     (235,983)                      (222,205)                       (209,237)                      (202,661)                  (166,376)                   (157,044)                   (147,905)                   (139,301)                   (134,912)                   (108,147)                 

Net Cash Flow (199,960)              (7,601,328)             (8,933,948)                 (6,891,810)                   (5,217,289)                 (5,214,620)                 8,448,997                   22,702,526                  21,285,542                   12,825,730                  6,170,415                2,295,958                  2,207,221                 2,088,718                 1,976,510                 1,867,496                  1,850,549               

Cummulative cash flow (199,960)              (7,801,288)             (16,735,236)               (23,627,046)                 (28,844,335)               (34,058,955)               (25,609,959)              (2,907,432)                 18,378,109                  31,203,839                37,374,254            39,670,212              41,877,433             43,966,151             45,942,661             47,810,157              49,660,706           


