




















I THE PROPOSAL

1. I submit for your approval the following report and recommendation on a proposed
supplementary loan to Armenia for the Rural Road Sector Project. The design and monitoring
framework is in Appendix 1.

Il. THE APPROVED PROJECT
A. Project Rationale

2. In response to the challenges created by deficiencies in the road infrastructure, the
Government of Armenia has developed a road policy to 2015, focusing on rehabilitation and
maintenance of existing roads in line with the Government’s poverty reduction strategy paper
(PRSP).! The Government adopted three strategic goals for road infrastructure development for
2006-2015: (i) maintenance and improvement of the main road network to enhance the
country’s business competitiveness and support the economy, (i) improvement to the
socioeconomic conditions of the rural population through the rehabilitation of rural roads, and
(iii) improvement to traffic safety. The Government plans to (i) complete the rehabilitation of old
bridges and other ancillary facilities along the main highways by 2010, (ii) complete the
rehabilitation of secondary roads and bridges by 2015, (iii) meet rural road transport demands in
a cost-effective manner, and (iv) ensure road safety throughout all road categories.

3. Inefficient infrastructure is one of the main causes of poverty, so rural infrastructure
development is a cornerstone of the Government's poverty reduction strategy paper. The
Government has also prepared a rural infrastructure investment program. With World Bank
assistance, the Government launched a Lifeline Road Network Program (LRNP) in 2004 to
improve the access of rural communities to the national highway system throughout the country.
The Project targets improving 784 high-priority rural feeder roads (secondary and local roads)
totaling about 2,700 kilometers (km). The Project is a Government priority.

B. Objectives and Scope

4, In July 2007, the Government and the Asian Development Bank (ADB) reached an
agreement on the impact, outcome, outputs, cost estimates and financing plan, and
implementation arrangements of the Rural Road Sector Project (the Project) and on the original
loan for the Project.”? The Project will upgrade up to about 220 km of high-priority asphalt
concrete roads. The main project outcome will be increased mobility and more access to basic
social services, employment opportunities, and domestic and international markets for
communities and enterprises in rural and urban areas of the four regions. The Project consists
of (i) a road connectivity improvement component; and (ii) a road infrastructure management
component, comprising (a) road design, subproject preparation, and construction supervision;
and (b) project management. The feeder roads improved under the Project will lead to (i) higher-
quality and more frequent road transport services; (i) more business opportunities for the
private sector, particularly agriculture (including agro-processing), industry, and services; and
(i) benefits from close partnerships with other donors in the road and other sectors relevant to
the Project.

! World Bank — Yerevan. 2003. Republic of Armenia: Poverty Reduction Strategy Paper. Yerevan.
2 ADB. 2007. Report and Recommendation of the President to the Board of Directors on a Proposed Loan and
Technical Assistance Grant to Armenia for the Rural Road Sector Project. Manila (Loan 2351-ARM).



C. Cost Estimates and Financing Plan
5. The cost of the Project was originally estimated at $41.4 million, including taxes and

duties of $5.8 million equivalent, physical and price contingencies, interest and other charges.
The original project investment plan is shown in Table 1.

Table 1: Original Project Investment Plan

($ million)
ltem Amounts
A. Base Cost®
1. Road Connectivity Improvement Component® 29.2
2. Road Infrastructure Management Component® 25
3. Taxes and Duties® 5.8
Subtotal (A) 37.5
B. Contingencies® 3.4
C. Financing Charges During Implementation’ 0.5
Total (A+B+C) 41.4
4 2006 prices.
® Includes $0.4 million-$2.9 million for environmental management plans required by the standard contracts.
° Includes consulting services for (i) design, subproject preparation, and project supervision; and (i) auditing.
d Twenty percent value-added tax on civil works.
e

Physical contingencies computed at 10% for civil works and consulting services. Price contingencies
computed at 0.8% on foreign exchange costs (2007-2011), 4% for local currency costs (2007-2008), and
3% for local currency costs (2009-2011).

Interest during construction.

Source: Asian Development Bank estimates.

f

6. On 28 September 2007, ADB approved a loan in various currencies equivalent to
Special Drawing Rights 20.075 million ($30.6 million equivalent) from Special Funds resources
to help finance the Project. The Loan Agreement was signed on 15 November 2007 and
became effective on 7 March 2008, with an original closing date of 30 June 2011.
The Government will finance the remaining project cost of $10.8 million equivalent. The original
project financing plan is shown in Table 2.

Table 2: Original Project Financing Plan

($ million)
Source Amount %
Asian Development Bank 30.6 73.9
Government of Armenia 10.8 26.1
Total 41.4 100.0
Source: Asian Development Bank estimates.
D. Status and Progress of Project Implementation
7. The Project is being implemented largely as scheduled. The project management unit

(PMU) in the Executing Agency, the Ministry of Transport and Communications (MOTC), has
been established and is fully operational. Procurement started in early 2008. The invitation for
bid for package 1 (10 lots totaling about 109 km) was issued on 23 April 2008 under
international competitive bidding (ICB) procedures (single-stage, one-envelope), following
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ADB’s Procurement Guidelines (2007 as amended from time to time) and standard bidding
documents. On 6 June 2008, the bids were received by the Executing Agency and were
evaluated. The bid evaluation report was submitted to ADB for approval on 24 June 2008. The
total bid amount for the 10 lots was about $23.57 million, 45% higher than the cost estimated at
appraisal in 2006. The contracts have been signed and are being implemented. Package 2 (13
lots totaling about 118 km) is being finalized and will be ready for bidding at the end of October
2008. The contract negotiation for the construction supervision consultant (for subproject
preparation including design and technical, environmental, economic, and social and
resettlement due diligence) took place in April 2008. The contract has been approved by the
Government and is being funded by the original loan. The consultant has commenced its
services.

I"l. THE PROPOSED SUPPLEMENTARY LOAN
A. Cost Overruns

8. The proposed supplementary loan will finance the increase in the project costs resulting
from (i) price increases; (ii) domestic inflation; and (iii) the appreciation of the Armenian dram
(see Appendix 2).

9. The total bid amount for package 1 (10 lots) is about $23.57 million, 45% higher than the
cost estimated at appraisal in 2006 and about 1.1% less than the revised cost estimate made in
February 2008. Package 2 (13 lots totaling about 118 km) is being finalized and is expected to
be ready for bidding at the end of October 2008. As of 9 July 2008, the first cost estimate was
98% higher than that at appraisal, principally because of increases in the cost of raw materials
and oil. The cost estimate will be reassessed and known before package 2 bidding process
starts. Details of packages 1 and 2 are given in Appendix 3. Since appraisal (December 2006)
the cost of the following items has increased substantially: (i) bitumen by 41%, (ii) aggregate
stones by 55%, (iii) diesel and fuel by 81%, (iv) reinforcing steel by 111%, (v) cement by 36%,
and (vi) labor per man-hour by 91%.

10. The increase in project costs has also resulted from domestic inflation and an
appreciation of the Armenian dram. Inflation is expected to grow to over 6% in 2008, compared
with 4.4% in 2007. As of the time of writing, the annual average inflation rate was 9%. The dram
has appreciated by about 16% since December 2006 (the time of appraisal), from AMD364.84
to $1 to AMD307.13 to $1 in May 2008.

B. Impact on the Project

11. The cost overruns have posed a major risk to the timely and successful completion of
the Project. The proposed supplementary loan will support the achievement of the original
project objectives, outcomes, and main outputs, which are to rehabilitate about 220 km of
rural roads.

C. Rationale
12. The proposed supplementary loan is in compliance with ADB’s policy for

supplementary financing.® The proposed supplementary loan is to cover the project cost
overrun. The Project is in line with the Government priority to improve the socioeconomic

3 ADB. 2005. Review of the Policy on Supplementary Financing: Addressing Challenges and Broader Needs. Manila
(R303-05, 7 November).
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conditions of the rural population by rehabilitating rural roads in line with its poverty reduction
strategy paper. The Project will support the Government to complete the rehabilitation of
secondary roads and bridges by 2015. However, the cost overrun has jeopardized the Project,
increasing the risk of delays in implementation. This is a strong need for ADB to provide
supplementary financial assistance to the Government to ensure that the Project is completed
on time and successfully.

13. MOTC (the Executing Agency), and the Armenian Roads Directorate (the Implementing
Agency) are in place and fully operational. Package 1 was procured through ICB procedures
with post-qualification, as described in the Project’s procurement plan. The contracts have been
signed and implementation has started. The supervision consultant has commenced its services.
The ongoing activities are in compliance with ADB’s safeguards requirements.

D. Revised Cost Estimate

14, The revised project cost is estimated at $64.84 million, including taxes and duties,
physical and price contingencies, interest and other charges. This is an increase of 56.6% over
the original cost estimate. The revised project investment plan is in Table 3. The detailed cost
estimates by expenditure category and total cost estimate by financier are in Appendix 4.

Table 3: Revised Project Investment Plan

($ million)
Amounts

Item Base Sup. Total %
A. Base Cost
1. Road Connectivity Improvement Component 29.20 16.53 45.73 70.53
2.  Road Infrastructure Management Component 2.50 1.42 3.92 6.04
3. Taxes and Duties 5.80 3.27 9.07 14.01

Subtotal (A) 37.50 21.22 58.72 90.58
B. Contingencies 3.40 1.93 5.33 8.21
C. Interest and other Charges 0.50 0.29 0.79 1.21

Total (A+B +C) 41.40 23.44 64.84 100.00

Base = original loan, Sup. = supplementary loan.

Note: Base: ADB. 2007. Report and Recommendation of the President to the Board of Directors on a Proposed Loan
and Technical Assistance Grant to Armenia for the Rural Road Sector Project. Manila (Loan 2351-ARM).

Source: Asian Development Bank estimates.

E. Revised Financing Plan

15. The Government has requested ADB to provide a supplementary loan® in various
currencies equivalent to SDR11,201,000 ($17.32 million equivalent), from ADB’s Special Funds
resources. The loan will have a 31-year term, including a grace period of 7 years, an interest
charge of 1.0% per annum during the grace period, and 1.5% per annum thereafter. The
Government will provide $6.12 million equivalent in counterpart funds. As the original loan and
proposed supplementary loan are from the Asian Development Fund (ADF), repayments of the
proposed supplementary loan will be synchronized with those of the original loan. The total
financing percentages are the same as those in the original loan. The revised project financing
planis in Table 4.

* A noncommercial state organization responsible for planning and management of road construction and
maintenance work for the road assets under MOTC'’s purview.

® As part of the performance-based allocations for the Asian Development Fund, Armenia is able to avail of
additional ADF resources in the amount of SDR11.201 million (about $17.32 million equivalent).



Table 4: Revised Project Financing Plan

($ million)
Amounts
Source Base? Sup Total %
Asian Development Bank 30.60 17.32 47.92 73.9
Government of Armenia® 10.80 6.12 16.92 26.1
Total 41.40 23.44 64.84 100.0

Base = original loan, Sup = Supplementary loan.

@ ADB. 2007. Report and Recommendation of the President to the Board of Directors on
a Proposed Loan and Technical Assistance Grant to Armenia for the Rural Road Sector
Project. Manila (Loan 2351-ARM).

® The Government contribution has been increased from the original $10.8 million in the
original report and recommendation of the President.

Source: Asian Development Bank estimates.

F. Remedial Steps

16. Costs for package 2 will be strictly monitored. The estimated cost for package 2 (para. 9)
will be reassessed before the next bidding. However if there are any further increases in prices
of commaodities, the Government might reduce some subprojects through a change in scope
or finance the cost increase.

G. Implementation Arrangements
1. Project Management

17. As for the original loan, MOTC is the Executing Agency and Armenian Roads Directorate
(ARD) is the Implementing Agency responsible for planning, implementation, and supervision of
the Project. Within ARD, a PMU has been established to manage the day-to-day coordination,
implementation, and administration of the Project, including (i) selection and assessment of
subprojects, (i) maintenance of project accounts, (iii) support for the procurement of equipment
and materials, (iv) monitoring and reporting on subproject implementation, (v) facilitation of
environmental and social protection measures, (vi) detailed design supervision, and (vii)
construction supervision. The PMU will, on a quarterly basis or more often as required, meet
with each organization, ® which it considers appropriate, to discuss and coordinate the
implementation of the Project. The PMU will further discuss all issues to be addressed with such
other entities in accordance with the terms of the project administration memorandum agreed to
between the Borrower and ADB. The PMU will be maintained until project completion.

18. In accordance with the Government's requirements for externally funded projects,’
MOTC is assisted by a project governing council (PGC). The PGC is an interministerial and
interdepartmental body consisting of representatives from the Ministry of Finance, Ministry of
Justice, MOTC, Ministry of Territorial Administration, and civil society representatives of the
project beneficiaries. The PGC is chaired by the minister of MOTC. The PGC operates in

Such as the Millennium Challenge Organization, the Lincy Foundation, ASIF (Armenia Social Investment Fund,
financed by the World Bank), JICA [Japan International Cooperation Agency, concessional loan operations of
Japan Bank for International Cooperation (JBIC) were integrated into the operations of Japan International Agency
(JICA) on 1 October 2008], UNAIDS (Joined United Nations Programme on HIV/AIDS), USAID (United States
Agency for International Development), and UNDP (United Nations Development Programme).

Armenia. 1999. On the Activities of Project Implementation with the Proceeds of Loans and Grants Provided to the
Republic of Armenia by Foreign States and International Lending Organizations. Resolution No. 765 dated 22
December 1999. Yerevan.



accordance with the Government’s requirements (footnote 7) and is responsible for (i) guiding
the overall policy and strategic direction of the Project, (ii) reviewing and evaluating project and
subproject performance, and (iii) assisting with the coordination among other funding agency
projects relating to the project roads. The PGC will be maintained until project completion.

2. Implementation Period

19. The Project will be implemented over 3 years, with an estimated project completion date
on 31 December 2010.

3. Procurement

20 Package 1 was procured in accordance with ADB’s Procurement Guidelines, using ADB
standard bidding documents under ICB procedures with post-qualification, as described in the
original Project’s procurement plan. Package 2 will be procured under the same procedures.
The procurement plan was revised because of increases in costs and a minor difference in
length® (km) of certain rural roads (lots). The revised plan is in Appendix 5.

21. The Government currently imports bitumen required for road improvement from non-
ADB member countries. Restricting bitumen procurement to ADB member countries may
preclude civil works contractors under the Project from obtaining the best economic terms, and
may seriously erode economic efficiency. The Board of Directors of ADB has approved the
proposal that bitumen procured from non-member countries of ADB for civil works be eligible for
financing under the Project during the consideration of the original loan. It is proposed that
bitumen procured from non-member countries of ADB for civil works under the Project be also
eligible for financing from the proposed supplementary loan.

4, Consulting Services

22. The supervision consultant was engaged in accordance with ADB’s Guidelines on the
Use of Consultants (2007, as amended from time to time). The consultant is funded under the
original loan and has commenced its services.

5. Advance Contracting and Retroactive Financing

23. Advance contracting and retroactive financing are not necessary under the proposed
supplementary loan.

6. Anticorruption Policy

24. ADB'’s Anticorruption Policy (1998, as amended to date) was explained to and discussed
with the Government including the Executing Agency and the Implementing Agency and
included in the bidding documents. Consistent with its commitment to good governance,
accountability, and transparency, ADB reserves the right to investigate, directly or through its
agents, any alleged corrupt, fraudulent, collusive, or coercive practices relating to the Project.
To support these efforts, relevant provisions of ADB’s Anticorruption Policy are included in the
loan regulations and the bidding documents for the Project. In particular, all contracts financed
by ADB in connection with the Project have included provisions specifying the right of ADB to
audit and examine the records and accounts of the Executing Agency, and all contractors,
suppliers, consultants, and other service providers as they relate to the Project.

8 Increases or decreases in length are due to the difference between the first designs (undertaken at time of

appraisal) and the detailed final designs used for the bidding process and the implementation.



7. Financial Management

25. ARD, which is responsible for the flow of funds, accounting, reporting, and auditing, is
managing project finances. ARD has acceptable financial management arrangements:
(i) accounting and reporting are performed with the use of appropriate software, which supports
a reliable and flexible system of recording and reporting with the required details and formats;
(ii) the bookkeeping system allows systematic storing of all supporting financial documentation
relating to the Project; (iii) the internal control system is adequate; and (iv) accounting staff have
extensive experience of World Bank procedures for disbursement and financial management
under the two road projects financed by the World Bank, including financial management
reports.

8. Disbursement Arrangements

26. There were four conditions for disbursements under the original loan. These have been
complied with. The proceeds from the proposed supplementary loan will be disbursed in
accordance with ADB’s Loan Disbursement Handbook (2007, as amended from time to time)
and in accordance with the arrangements for the original loan. ARD manages the imprest
account, which was opened at a bank® acceptable to ADB and is exclusively used to finance
ADB'’s share of eligible expenditures as stipulated in the original loan.

9. Accounting, Auditing, and Reporting

27. ARD will submit quarterly and annual progress reports to ADB, through MOTC. These
reports will indicate progress made and problems encountered during the review periods, steps
taken to remedy the problems or proposed countermeasures, the proposed activities, and
expected progress during the following periods. Within 3 months of physical completion of the
Project, MOTC will submit to ADB a project completion report providing details on
implementation, costs, benefits, and other information that ADB may request.

28. ARD is maintaining separate accounts and financial statements for the Project, which
will be audited annually by international independent auditors acceptable to ADB. Auditors will
be selected and engaged by quality- and cost-based selection or the consultants’ qualifications
selection method, in accordance with ADB’s Guidelines on the Use of Consultants. Annual audit
reports will include an opinion on the use of the loan proceeds and compliance with the financial
covenants included in the loan agreements, if any, including the use of imprest accounts and
statement of expenditures procedures. ARD will provide ADB with audit reports in English,
together with audited accounts and financial statements, no later than 6 months after the end of
each fiscal year.

29. The Government was informed of ADB’s policy on submission of audited accounts,
which covers failure to submit audited accounts and financial statements by due dates.
If submission of a financial statement is delayed by more than 6 months (i) no commitment letter
will be issued, if applicable; and (ii) ADB may not approve new contact awards. If the delay is
more than 12 months, loan disbursements may be suspended or the loans may be canceled.

10. Project Performance Monitoring and Evaluation

30. The PMU, assisted by the consultant for subproject preparation and construction
supervision, will establish a systematic project performance monitoring system to monitor and

® ARDSHININVESBANK “CJSC”, Yerevan Branch, 4 Vazgen Sargsyan St. 0010 Yerevan, Republic of Armenia.



evaluate the impacts, outcomes, outputs, and activities in relation to the targets and
benchmarks set for each subproject and the Project.

11. Stakeholder Participation and Consultations

31. MOTC and ARD have conducted public consultations with nongovernment organizations
and local governments in the region of Armavir and in Yerevan, to which all others regions were
invited. The stakeholders involved in the consultations have expressed strong support for the
proposed supplementary loan.

12. Project Reviews

32. In addition to regular reviews by ADB, a midterm review of project implementation will be
carried out during 2009. Representatives of ADB and the Government will take part in the
review, which is designed to focus on impacts—particularly those relating to institutional,
administrative, organizational, technical, environmental, and social aspects—and poverty
reduction. Other parameters that might negatively affect the economic viability and other
aspects of the Project will be assessed during the review, which will allow for any necessary
midterm adjustments.

V. PROJECT BENEFITS, IMPACTS, ASSUMPTIONS, AND RISKS
A. Economic Benefits

33. The economic internal rates of return (EIRR) were recalculated for each rural road
subproject. Each subproject EIRR was subjected to a sensitivity analysis and risk analysis of
key adverse variables. Four subprojects (2 under package 1 and 2 under package 2) have
EIRRs ranging from 4% to 8%. The subprojects under package 1 are committed. For package
2, the concerned 2 subprojects will be closely reviewed on the basis of their economic viability.
The combined EIRR was revised to 34% from the original estimated 43%. As a result, the
Project’s EIRR is highly robust, despite a large increase in the economic investment cost. This
validates earlier sensitivity analyses under the original loan, which estimated ample switching
values required to reduce the Project’'s net present value to zero. The revised economic
analysis is in Appendix 6.

B. Project Sustainability

34. The Government has increased road budgets and is committed to providing adequate
funds to maintain the roads after the improvements.

C. Social and Poverty Impacts

35. The Project will improve income and non-income dimensions of poverty in rural areas.
The Project’s impact on poverty has been quantified by examining the share of total project net
benefits that would accrue to the poor and the very poor. About 32% of road users within the
project areas are poor and 6% are classified very poor. Project benefits will accrue to about
40,500 poor beneficiaries, of whom roughly 7,000 are very poor. A distribution analysis indicates
that the Project will yield a poverty impact ratio of 0.28. Total net benefits accruing to the poor in
the project areas are estimated to amount to about $24 million, of which the very poor will
receive about $4 million. Improved road infrastructure will provide rural communities with better
access to social service institutions, including hospitals, clinics, and schools. This will help to
address the non-income-related causes of poverty.



D. Indigenous People

36. An initial social assessment was carried out during project processing, covering all
potential subprojects. A detailed socioeconomic evaluation of 15 communities*® was conducted
and more than six consultation meetings were held in these communities. Extensive research
on the remaining project area was also conducted. The assessment concluded that there are no
indigenous people living in the project area.

E. Internally Displaced Persons and Refugees

37. A total of nearly 19,000 internally displaced persons and refugees (IDPRs) live in the
project area, which constitute about 15% of the total community population. Of 19,000 IDPRs,
about 18,000 are refugees, while the remainders are internally displaced persons. The Project
will provide the IDPRs with better access to markets, job opportunities, and basic social
services. The IDPRs do not live near the road alignments, so there will be no negative impact
on the IDPRs during construction. Surveys carried out during project preparation concluded that
negative impacts on IDPRs will be limited. As the Project is funded by a sector loan, an
internally displaced persons and refugees’ development framework has been prepared under
the original loan. The consulting services for subproject preparation and project supervision will
review potential negative impacts on IDPRs, and prepare specific actions and development
plans, if necessary.

F. Land Acquisition and Resettlement

38. Rehabilitation work under the Project follows the existing carriageway widths, which are
about half of the right-of-way widths. No resettlement will be required even though the lengths of
some subprojects slightly decreased or increased when the detailed designs were finalized for
the bid documents for packages 1 and 2. It was concluded during the detailed design that there
is no encroachment on the subprojects. Since this is a sector loan, a resettlement framework
was prepared at appraisal of the original loan. The resettlement framework is in Supplementary
Appendix A.

G. Environmental Impacts

39. The Project is category B and is expected to have insignificant environmental impacts
during both construction and operation stages, even if the length of some subprojects has
slightly changed (para. 38). All the subprojects are more than 1 km from protected areas
(national parks or state reserves). No ecological or biodiversity impacts are expected.
The environmental assessment and review procedures included in an initial environmental
examination (IEE) covered the screening and selection process and criteria for packages 1 and
2, following ADB’s Environment Policy (2002) and Environmental Assessment Guidelines
(2003). The environmental management plan (EMP) prepared under the IEE included mitigation
measures, monitoring programs, and capacity-building programs. Environmental impact was
assessed during subproject preparation, and will be monitored and evaluated during project
implementation. EMPs and IEEs have been prepared for the subprojects (packages 1 and 2)
based on the detailed designs and were included in the contract documents. This process will
be supported and monitored by the consulting firm for subproject preparation and construction
supervision.

% The communities have a total population of about 25,820 persons (about 20% of the total people living within the
project areas) along four subprojects in Gegharkunik (road link no. 2), Ararat (road link no. 17), and Kotayk (road
link nos. 14 and 27).
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H. Risks

40. The major risks identified in the original loan (project implementation delays and low
quality of works) still apply to the proposed supplementary loan. The ongoing packages are
experiencing implementation delays because of the Project’s cost overruns and the prolonged
approval process for contracts by the Government. The proposed supplementary loan will help
expedite the implementation of the Project. However, if there are any further increase in prices
of commodities, the Government might reduce some subprojects through a change in scope,
or will finance the additional cost from its own resources.

V. ASSURANCES

41. In addition to the standard assurances, the Government has assured its continued
compliance with the covenants set forth in the Loan Agreement (Special Operations) dated 15
November 2007.

VI. RECOMMENDATIONS

42. | am satisfied that the proposed supplementary loan would comply with the Articles of
Agreement of the Asian Development Bank (ADB) and recommend that the Board approve the
supplementary loan in various currencies equivalent to Special Drawing Rights 11,201,000 to
Armenia for the Rural Sector Road Project from ADB’s Special Funds resources, with an
interest charge at the rate of 1.0% per annum during the grace period and 1.5% per annum
thereafter; a term of 31 years, including a grace period of 7 years; and such other terms and
conditions as are substantially in accordance with those set forth in the draft Loan Agreement
presented to the Board; and

43. | recommend that the Board approve the proposal set forth in para. 21 of this report that
bitumen procured from non-member countries of ADB for civil works under the Rural Road
Sector Project be eligible for financing from the proposed supplementary loan. If the requisite
affirmative votes of directors representing not less than two thirds of the total voting power of
ADB member countries, pursuant to Article 14 (ix) of the Agreement Establishing the Asian
Development Bank, is not obtained for this recommendation and the Board only approves the
recommendation in para. 42, then only bitumen for civil works procured from member countries
of ADB will be eligible for financing under the Rural Road Sector Project.

Haruhiko Kuroda
President

15 October 2008
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DESIGN AND MONITORING FRAMEWORK

Data Sources and/or

Design Performance Targets and/or Reporting Assumptions
Summary Indicators Mechanisms and Risks
Impact Assumption
Poverty Reduced poverty levels in the National statistics The Government continues to

reduction in the
project area

project area from 29.8% in 2007 to
13.0% in 2017, using a national
poverty line based on annual
household surveys prepared by the
National Statistics Services

Asian Development
Bank (ADB) project
performance audit
report

accord high priority to the
Poverty Reduction Strategy
Paper and the Lifeline Road
Network Program

Outcome
Improved
access of rural
populations in
the project area
to jobs, markets,
and social
services, and
the major trunk
road networks
through
reduction in
road transport
costs

Level of motorized traffic on
improved roads increased by
average of 40% from 2007 within
2 years of project completion

Value of goods carried on improved
roads increased by an average of
20% from 2007 within 2 years of
project completion

Reduction in travel time by more
than 40% on average for the whole
Project after project completion
from the appraisal time in 2006

Direct measures of
traffic volume, road
roughness, and travel
time through periodic
surveys conducted by
the Armenian Roads
Directorate

Periodic household
surveys in the project
area

Project progress
reports

ADB review missions

ADB project
completion report

Assumptions
e Continued political stability
and economic growth in
Armenia and the region
o Effective implementation of
the Poverty Reduction and
Strategy Paper
e Adequate government
funding for the road sector
¢ Sufficient capacity of
domestic road construction
and maintenance
companies
Risk
Inadequate maintenance of
the project road after
completion because of
insufficient funding

Outputs

Improvement to
high-priority
roads

Complete rehabilitation of rural
roads totaling about 220 kilometers
(km)

Average surface roughness for the
subprojects reduced from an
international roughness index of
10.9 m/km in 2007 to no more than
4.0 m/km after project completion

Reduction in vehicle operating
costs by more than 40% on
average for the whole Project after
project completion

Consultant’s contract
milestones

Project progress
reports
ADB review missions

ADB project
completion report

Assumptions

e Continued high priority
given by the Government to
the Project

e The Government'’s
continued cooperation
during project
implementation

o Availability of key statistics
and information relating to
the Project

¢ High-quality consulting
services for subproject
preparation and
construction supervision

Risks

¢ Project implementation
delay

¢ Poor quality of civil works

¢ Price increases of oil and
other road construction
materials
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Activities with Milestones

1. Consulting Services for Subproject Preparation and Project Supervision
Target: Begin in December 2007 and complete in November 2010
Actual: Contract signed with consulting firm on 7 July 2008 for $1,326,287

2. Civil Works
Targets:
Subprojects for 2008 implementation (May 2008 and complete in November
2008)
Subprojects for 2009 implementation (Q2 2009 and complete in November
2009)
Actual: Package 1 (10 lots) awarded for $19.64 million (without taxes)
New Target: Package 2 (13 lots) for bidding in October—November 2008, with a
total cost estimate of $37.38 million (including taxes)

Inputs

Project

e ADB: $17.32 million
equivalent (SDR11.201
million)

e Government: $6.12 million




TABLE A2: PRICE CHANGES, 2006 (TIME OF APPRAISAL) COMPARED WITH 2008

December 2006 May 2007 February 2008 May 2008 Percentage
($1 = AMD364.84) ($1=AMD 357.00 ($1 = AMD308.75 ($1 = AMD307.13 increase

exchange rate exchange rate at  exchange rate used (December
Item used in last cost estimation) in the bids) 2006—May

PADECO's final 2008)

report)

Material Costs (%)
Bitumen, ton $400.00 $372.50 $534.40 $562.30 41
Aggregate, m* $15.10 $16.50 $21.90 $22.00 55
Diesel fuel, liter $0.63 $0.63 $0.86 $1.14 81
Precast concrete curbs 15 x 30 cm, $8.00 $8.20 $9.50 $10.60 33
Reinforcing steel, ton $650.10 $753.50 $942.00 $1,370.30 111
Cement, ton $80.00 $79.30 $91.80 $108.50 36
Labor costs, man-hour 143 $1.46 $1.69 $2.73 91
Appreciation of the dram against the dollar $1 = 364.84 $1 = 357.00 $1 = 308.75 $1 =307.13 16
Average annual inflation® 2.9% 4.4% 9.0% 9.0%

cm = centimeter, m® = cubic meter, ton = metric ton.
& Inflation was 10.7% in June 2008, and 9.6% in July 2008.
Sources: Ministry of Transport and Communications and Ministry of Economy.
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REVISED DETAILED PROJECT COST ESTIMATES

Table A3.1: Civil Works Cost Package 1 (2006 versus 2008)

2006 2008 Difference Contract Prices
Package 1 PAM (Appendix 7) Draft Final Report 09-May-08
Lot Link pr?)lfgc_ta Location Length Estérg;ted Length ESI(I:T::ed Cost Lf(eknrg;h Length With VAT
(km) ®) (km) ®) % )  (km) )
1 11 11 M11-Asthadzor 3.0 446,000 2.32 344,000 (23) (23) 2.322 1,261,000
13 13 M10-Vardadzor 2.6 562,000 2.12 483,000 (14) (18) 2.124
2 18 18 Aygezard—M2 4.2 326,000 4.2 537,000 65 0 4.2 1,696,000
20 20 Getazat—H9 2.9 750,000 3.46 780,000 4 19 3.455
3 10 10 Tsovagyuh— 121 1,591,000 145 1,389,000 (13) 20 14.34 1,998,000
Semyonovka
4 12 12 M11-Tazagyuh 5.3 947,000 5.98 965,000 2 13 5.981 1,466,000
5 17 17 Masis—Bardzrashen 12.4 1,397,000 14.51 2,282,000 63 17 14.51 2,864,000
6 19 19 H8-Kaghtsrashen 8.5 958,000 8.28 1,486,000 55 3 7.333 1,520,000
7 21 21 Geghanist—Nizami 9.2 1,037,000 9.34 1,542,000 49 2 9.34 1,961,000
8 23 23 Urtsadzor km (27) (8) 13.8 3,352,000
0+000—km 13+800 26.8 5,789,000 24.71 4,225,000
9 23 23 Urtsadzor-M2 km 11.908 2,939,000
13+800—km 25+708
10 30 30 M5—-Margara 20.2 2,285,000 19.9 3,016,000 32 (1.5) 19.96 4,513,000
107.2 16,088,000 109.32 17,049,000 6 1.98 109.273 23,570,000
16,088,000 146.51
46.51%

() = negative, km = kilometer, PAM = Project Administration Memorandum, VAT = value-added tax.

& The increase or decrease in the length of certain subprojects is due to changes made when the detailed designs were finalized, and the inclusion or exclusion of bridges and
culverts.

Source: Amount of bid offers.
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Table A3.2: Civil Works Cost Estimates Package 2 (2006 versus 2008)

2006 2008 Difference
Package 2 PAM (Appendix 7)
: . Estimated
Lot Link  Road prSc;ije);:t Location Length Es'g:rgsa:ed Length Cost Cost Lzeknrg';h
9 July 2008
(km) %) (km) (%) (%)
Gegharkunik
1 1 1 Vardenis—Shatvan 7.0 920,000 5.2 1,288,590 40 (26)
J.
2 2 2 Vardenis— 17.9 2,689,000 17.9 5,039,030 87 0
Ghehamasar
3 3 3 M11-Geghakar 8.7 1,879,000 8.5 3,536,990 88 2
4 6 6 M11-Geghamakar 4.9 900,000 5.0 1,594,630 77 3
5 7 7 M11-Jaghacadzor 5.8 1,253,000 5.8 2,380,060 90 (D)
6 9 9 M14—-Kutakan 9.3 2,009,000 11.9 4,940,940 146 28
Kotayk
7 14 14 Abovyan—Nurnus 10.2 1,150,000 9.6 2,014,700 75 (6)
8 15 15 Piunik—Hankavan 13.0 2,322,000 13.1 5,380,120 132 1
9 16 16 Zoravzn—Aragiugh 5.3 947,000 6.0 1,258,960 33 13
10 24 24 Yerevan-— 8.0 1,232,000 8.0 2,294,050 86 0
Yeghvard
11 25 25 Bujakan—Saralandj 8.0 901,000 8.9 1,869,690 108 11
12 26 26 Zovuni—Mrgashen 8.5 1,518,000 8.5 3,486,650 130 0
13 27 27 Mayakovski—H3 9.1 1,196,000 9.4 2,294,590 92 3
18,916,000 117.8 37,379,000 98

1
2

PAM Appendix 7 - Procurement Plan with 20% of taxes
() = negative, km = kilometer, PAM = Project Administration Memorandum.
Sources: MOTC/ARD cost estimates after detailed designs for package 2.

Contract Prices

€ xipuaddy
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Appendix 4

REVISED COST ESTIMATES BY EXPENDITURE CATEGORY AND FINANCIER

Table A4.1: Revised Cost Estimates by Expenditure Category

($ million)
Item Base® Sup Total %
A. Investment Cost
1. Civil Works® 29.20 16.53 45.73 70.53
2. Taxes and Duties® 5.80 3.28 9.08 14.01
Subtotal (A) 35.00 19.82 5482 84.54
B. Project Management and Administration
1. Project Management Unit 1.00 0.90 1.90 2.95
2. Consulting Services® 1.50 0.00 1.50 2.31
3. Taxes and Duties 0.50 0.50
Subtotal (B) 2.50 1.41 3.91 6.03
Total Base Cost (A) + (B) 3750 21.23 58.73 90.58
C. Contingencies® 3.40 1.93 5.33 8.22
D. Interest During Construction 0.50 0.29 0.79 1.20
Total Project Cost (A) + (B) + (C) + (D) 41.40 23.44 64.84 100.00

Base = original loan, Sup. = supplementary loan.
& 2006 prices.

b

contracts.

20% value added tax on civil works.
Includes consulting services for (i) subproject preparation and project supervision (covering technical,
economic, road safety, environmental, and social aspects); and (ii) auditing.

Physical contingencies are computed at 10% for civil works and consulting services. Price

Includes $0.4 million—-$2.9 million for environmental management plans required by the standard

contingencies are computed at 0.8% on foreign exchange costs for 2007-2011, 4% on local currency
costs for 2007—2008, and 3% on local currency costs for 2009—2011.
Source: Asian Development Bank estimates.



Table A4.2: Revised Cost Estimates by Financier

($ million)
Item ADB GOA Total
Base Sup Total % Base Sup Total % Base Sup Gd.
A. Investment Cost
1. Civil Works 2520 15.11 40.31 86.30 4.00 227 6.27 13.70 29.20 17.38 46.58
2. Taxes and Duties 0.00 0.00 0.00 0.00 580 329 9.09 100.00 5.80 329 9.09
Subtotal (A) 25.20 15.11 40.31 720 980 555 1535 28.00 35.00 20.66 55.66
B. Project Management and Administration
1. Project Management Unit 0.00 0.00 0.00 0.00 1.00 057 157 100.00 1.00 0.57 1.57
2. Consulting Services 150 0.00 1.50 0.00 0.00 0.00 0.00 0.00 150 0.00 1.50
Subtotal (B) 150 000 150 60.00 100 057 157 4000 250 057 3.07
C. Contingencies 340 192 532 100.00 0.00 0.00 0.00 0.00 340 192 532
D. Interest During construction 050 0.29 0.79 120 0.00 0.00 0.00 0.00 050 0.29 0.79
Total Project Cost (A) + (B) + (C) + (D) 30.60 17.32 47.92 73.90 10.80 6.12 16.92 26.10 41.40 23.44 64.84

ADB = Asian Development Bank, Base = original loan, Gd. = grand total, GOA = Government of Armenia, Sup. = supplementary loan.

& 2006 prices.
Includes $0.4 million—$2.9 million for environmental management plans required by the standard contracts.

b
Z 20% value added tax on civil works.

Includes consulting services for (i) subproject preparation and project supervision (covering technical, economic, road safety, environmental, and social aspects);

and (ii) auditing.

e

2007-2011, 4% on local currency costs for 2007—2008, and 3% on local currency costs for 2009-2011.
Source: Asian Development Bank estimates.

Physical contingencies are computed at 10% for civil works and consulting services. Price contingencies are computed at 0.8% on foreign exchange costs for

¥ Xipuaddy
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REVISED PROCUREMENT PLAN

A. Project Information
Country Armenia
Name of Borrower Armenia
Project Name Rural Road Sector Project

Loan or Technical Assistance Reference
Date of Effectiveness of Procurement Plan Update 9 July 2008

Amount The revised project cost estimate is

$64.84 million. It is proposed that

$47.92 million (original loan plus
supplementary loan) might be financed by the
Asian Development Bank (ADB).

Of Which Committed $23.57 million (package 1 with taxes)
Executing Agency Ministry of Transport and Communications
Approval Date of Original Procurement Plan | September 2007

Approval of Most Recent Procurement Plan | 18 July 2008

Publication for Local Advertisements® State and national newspapers

Period Covered by This Plan Period up to November 2010, including the
contractors’ liability for the repair of defects

and maintenance.
% General procurement notice, invitations to bid, and calls for expression of interest.

B. Process Thresholds, Review, and 18-Month Procurement Plan
1. Project Procurement Thresholds
1. The following process thresholds shall apply to procurement of goods and works:

Procurement of Goods and Works

Procurement Method Threshold
International Competitive Bidding for Works | Above $1,000,000
International Competitive Bidding for Goods | Above $500,000
National Competitive Bidding for Works Less than or equivalent to $1,000,000
National Competitive Bidding for Goods Less than or equivalent to $500,000
Shopping for Works Less than or equivalent to $100,000
Shopping for Goods Less than or equivalent to $100,000
Other methods of procurement approved for | None envisaged
use
2. ADB Prior or Post Review
2. The following prior or post review requirements apply to the various procurement and

consultant recruitment methods used for the Project.
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Procurement of Goods and Works

Procurement Method

Prior or Post

Comments

International Competitive Bidding (ICB) Works

Prior

All bidding documents

ICB Goods

Prior

All bidding documents

Limited International Bidding

Prior (if any)

National Competitive Bidding (NCB) Works Prior All bidding documents
NCB Goods Prior All bidding documents
Shopping for Works Post All bidding documents
Shopping for Goods Post All bidding documents

Direct Contracting (if any)

Recruitment of Consulting Firms

Quality- and Cost-Based Selection (QCBS) Prior

Quality-Based Selection Prior Based on full technical
proposals for
supervision and
design consultancy
services

Other Selection Methods: Consultants’ Prior

Qualifications Selection (CQS), Least Cost

Selection (LCS), Fixed Budget Selection (FBS),

and Single Source Selection (SSS)

Recruitment of Individual Consultants

Individual Consultants Prior Based on curriculum
vitae
3. Eighteen-Month Procurement Plan
3. Table A5.1 lists goods and works contracts for which procurement activity is either

ongoing or expected to commence within the next 18 months.

Table A5.1: Goods and Works Contracts Estimated to Cost More than $1 million

Contract
Value
($ million)

Procurement
Method

General
Description

Prequalification
Of Bidders
(yes or no)

Advertisement
Date
(quarter/year)

Comments

ICB-CW-ROAD
01/2008
Lot 1
Link 11: 2.322 km
Link 13: 2.124 km
(Gegharkunik)
Lot 2
Link 18: 4.2 km
Link 20: 3.455 km
(Ararat)
Lot 3
Link 10: 14.340 km
(Gegharkunik)
Lot 4
Link 12: 5.981 km
(Gegharkunik)
Lot 5
Link 17: 14.510 km
(Ararat)

ICB
1.261

1.696

1.998

1.466

2.864

No

24 April 2008

One bid
document:
10 lots
(bid 1)
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General
Description

Contract
Value
($ million)

Procurement
Method

Prequalification
Of Bidders
(yes or no)

Advertisement
Date
(quarter/year)

Comments

Lot 6
Link 19: 7.333 km
(Ararat)
Lot 7
Link 21: 9.340 km
(Ararat)
Lot 8
Link 23: 13.8 km
(Ararat)
Lot 9
Link 23: 11.908 km
(Ararat)
Lot 10
Link 30: 19.960 km
(Armawvir)

Total: 109.273 km

1.520

1.961

3.352

2.939

4.513

Total:
23.570%

ICB-CW-ROAD
02/2009
Lot 1
Link 1: 5.2 km
(Gegharkunik)
Lot 2
Link 2: 17.92 km
(Gegharkunik)
Lot 3
Link 3: 8.548 km
(Gegharkunik)
Lot 4
Link 6: 5.042 km
(Gegharkunik)
Lot5
Link 7: 5.752 km
(Gegharkunik)
Lot 6
Link 9: 11.941 km
(Gegharkunik)
Lot 7
Link 14: 9.57 km
(Kotayk)
Lot 8
Link 15: 13.086 km
(Kotayk)
Lot 9
Link 16: 6.0 km
(Kotayk)
Lot 10
Link 24: 8.0 km
(Kotayk)
Lot 11
Link 25: 8.9 km
(Kotayk)
Lot 12
Link 26: 8.48 km
(Kotayk)
Lot 13
Link 27: 9.37 km
(Kotayk)

1.288

5.039

3.537

1.595

2.380

4.941

2.015

5.380

1.259

2.294

1.870

3.487

2.295

ICB

No

October 2008

One bid
document:
13 lots (bid 2)
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Contract Prequalification | Advertisement
General Value Procurement Of Bidders Date
Description ($ million) Method (yes or no) (quarter/year) Comments
Total: 117.81 Total:
37.38"

ICB = international competitive bidding, km = kilometer.
¢ Includes 20% value added tax as bid in June 2008.

® Includes 20% value added tax as estimated on 9 July 2008.
Sources: MOTC/ARD bid prices offered for Package 1, cost estimates after detailed designs for package 2.

4.

ongoing or expected to commence within the next 18 months.

Table A5.2 lists consulting services contracts for which procurement activity is either

Table A5.2: Consulting Services Contracts Estimated to Cost More Than $100,000

Advertisement International
General Contract ® | Recruitment Date or National
Description Value Method (quarter/year) Assignment Comments
Subproject $1.768 QCBS Q2 2007 International Surveys and
Preparation million detailed design
and (2007 and 2008)
Construction are included.
Supervision ADB approved
advance
contracting and
retroactive
financing.”
Auditing $0.133 QCBS or Q4 2008 International
million CQs Q4 2009 and/or
Q4 2010 National
Q4 2011

ADB = Asian Development Bank, CQS = consultants’ qualifications selection, Q = quarter, QCBS = quality- and cost-

based selection.

& Non-resident VAT and non-resident profit tax are included.
® The Government asked ADB to carry out selection of the consultants. Once selected by ADB, the Government will
negotiate with the selected consultants to finalize the consulting contracts and will remain responsible for
supervising the consultants.
Source: ADB. 2007. Report and Recommendation of the President to the Board of Directors on a Proposed Loan and
Technical Assistance Grant to Armenia for the Rural Road Sector Project. Manila (Loan 2351-ARM).

5.

Table A5.3 lists lower value goods, works, and consulting services contracts for which

procurement activity is either ongoing or expected to commence within the next 18 months.

Table A5.3: Goods and Works Contracts Estimated to Cost Less Than $1
Million and Consulting Services Contracts Less than $100,000

Value of Procurement/
General Contracts Number of Recruitment Comments
Description (cumulative) Contracts Method
Software and Shopping,
Hardware $100,000 1 Goods

Source: ADB. 2007. Report and Recommendation of the President to the Board of Directors on a Proposed Loan and
Technical Assistance Grant to Armenia for the Rural Road Sector Project. Manila (Loan 2351-ARM).
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C. Indicative List of Packages Required Under the Project

6. Table A5.4 contains an indicative list of all procurement (goods, works, and consulting
services) over the project implementation period.

Table A5.4: Indicative List of All Procurement

Estimated Estimated Domestic
General Value Number of Procurement Preference
Description (cumulative) Contracts Method Applicable Comments
Goods $100,000 1 Shopping Not Applicable
Works $60.95 million® 23 ICB Not Applicable
Consulting $1.768 million” 1 QCBS Full International
Services and national
(Subproject consultants.
Preparation Contract
and signed on
Construction 7 July 2008
Supervision)
Consulting $0.133 million” 1 QCBS or CQS Biodata International
Services and/or national
(Auditing) consultants

ICB = international competitive bidding, QCBS = quality- and cost-based selection.
& 20% VAT is included.
® Non-resident VAT and non-resident profit tax are included.
Source: Asian Development Bank financing plan.
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ECONOMIC ANALYSIS
A. Introduction

1. The original Rural Road Sector Project® funded specific physical and nonphysical
investments in four regions of Armenia. The expected outputs of the investment components
continue to be: (i) improvements to about 220 kilometers (km) of high-priority roads, (ii) an
improvement to the transport management capability of the Ministry of Transport and
Communications (MOTC), and (iii) an improvement to the road asset management capability of
the Armenian Roads Directorate.

2. An economic analysis was undertaken for the physical investment component for each
rural road section (subproject).

B. Methodology

3. The economic internal rate of return (EIRR) and the net present value (NPV) were
calculated by comparing the with- and without-project scenarios for 2008-2029, including a 3-
year construction period. The highway development and management model 4 was used as the
basis for the analysis. Seasonal adjustments were made to the traffic counts, based on an
assessment of the local situations. No salvage value was considered at the end of each
subproject’s economic life. All costs and benefits were valued in constant 2008 prices
expressed in US dollars.

4. The economic analysis used the world price numeraire, excluding all taxes and duties.
The economic costs of nontraded goods were converted to the world price level using a
standard conversion factor of 0.80.

5. The economic costs are derived from the actual bidding price received by the project
management unit for package 1 and the projected package 2 bid prices, excluding taxes and
duties, interest and other charges during construction. The construction period was based on
the implementation schedule. For the without-project case, a continued worsening of the surface
condition is assumed to reach the standard maximum international roughness index (IRI) values
by pavement type before receiving pavement overlay and/or re-graveling treatment. The
maintenance cost for each road section was assumed at regular intervals.

6. The original economic benefits in the Rural Road Sector Project were assumed to be
valid. With the Project, access to rural areas will be improved, providing savings in road user
time and vehicle operating costs. Traffic counts in December 2006 were assumed to be valid.
Combined generated and induced traffic were assumed conservatively to be 20% of normal
traffic. Generated and induced benefits are typically evaluated at 50% of normal traffic
benefits—equivalent to a normal traffic increase of 10%. The parameter values for the highway
development and management model 4 analysis are in Table A6.1.

! ADB. 2007. Report and Recommendation of the President to the Board of Directors on a Proposed Loan and
Technical Assistance Grant to Armenia for the Rural Road Sector Project. Manila (Loan 2351-ARM).
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Table A6.1: Typical Vehicle Base Data

ltem Passenger Car Pickup/Minibus Medium Truck
Economic cost ($) 5,940 14,117 17,647
Fuel ($/liter) 0.98 0.98 0.59
Oil ($/liter) 3.92 3.92 3.92
Tire replacement ($ 56 71 112
Maintenance labor ($/hour) 4.20 4.20 5.60
Crew wages ($/hour) — 1.26 2.80
Number of passengers 2 10 —
Passenger working time ($/hour) 1.00 1.00 —
Passenger nonworking time ($/hour) 0.30 0.30 —
Work-related trips (%) 40 40 —
Annual km (000 km) 23 30 40
Vehicle life years 15 8 12

— = not available, km = kilometer.
Source: Asian Development Bank estimates.

C. Economic Analysis
7. Economic Internal Rate of Return and Net Present Value. The incremental economic

costs and benefits were calculated by subproject and by year. The combined EIRR was reduced
to 34% from the original 43%. The details are given in Table A6.2.

Table A6.2: Revised Results of Economic Analysis

Economic Revised Original
Length Cost AADT EIRR EIRR
Subproject Location (km)  ($ million) IRI (2006) (%) (%)
Gegharkunik
1 Vardenis—Shatvan J. 7.0 1.45 9.4 1,511 32 46.3
2 Vardenis—Ghehamasar 17.9 4.15 9.2 520 20 22.6
3 M11-Geghakar 8.7 291 18.1 311 14 25.1
6 M11-Geghamakar 4.8 1.52 15.5 358 10 20.9
7 M11-Jaghacadzor 5.8 2.08 18.8 306 8 19.2
9 M14—Kutakan 9.3 4.15 17.8 454 12 29.3
10 M14—-Semenovka 12.1 1.66 10.7 580 21 23.2
11 M11-Astkhadzor 3.0 0.50 12.3 295 11 14.5
12 M10-Tazagiugh 5.3 1.52 14.1 358 8 16.5
13 M10-Vardadzor 2.6 0.54 20.2 306 21 21.7
Kotayk
14 Abovyan—Nurnus 10.2 1.80 10.1 2,869 79 106.1
15 Piunik—Hankavan 13.0 4.57 14.2 363 4 15.9
16 Zoravzn—Aragiugh 53 1.45 11.6 675 13 22.5
Ararat
17 Bardzrashen-H8 12.4 2.38 11.4 345 17 29.9

18 Aygezard-M2 4.2 1.15 14.8 450 17 26.5
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Economic Revised Original
Length Cost AADT EIRR EIRR
Subproject Location (km) ($ million) IRI (2006) (%) (%)
19 Kaghtsrashen—Artashat 8.5 1.52 10.8 513 18 28.7
20 Getazat—H9 2.9 0.58 104 255 4 19.7
21 Geghanist—Nizami 9.2 1.80 10.6 1,725 54 82.2
23 Urtsadzor-M2 26.8 5.40 17.4 940 72 73.2
Kotayk
24 Yerevan-Yeghvard 8.0 2.01 111 906 27 41.9
25 Bujakan—Saralandj 8.0 1.80 10.7 744 21 38.5
26 Zovuni—-Mrgashen 8.5 291 14.6 669 16 32.0
27 Mayakovski—H3 9.1 2.01 10.6 525 21 32.3
Armavir
30 Margara—Armavir 20.2 3.74 11.1 1,049 37.8 57.0
Overall Project 222.8 53.67 34 43.2

AADT = annual average daily traffic, H = highway (secondary road), IRl = international roughness index, km=
kilometer, L = link, M = Magisterial Road (main highway).
Source: Asian Development Bank estimates.

8. The combined project NPV and EIRR are shown in Table A6.3.

Table A6.3: Combined Net Present Value and Economic Internal Rate of Return for the

Project
($ million)
Year Incremental Costs VOC Time Incremental Net
(Capital and Recurrent) Savings Saving Total Benefits Benefits

2008 10.47 — — — (10.47)
2009 26.96 4.35 1.33 5.68 (21.28)
2010 16.50 8.82 2.18 11.00 (5.50)
2011 0.00 10.47 2.61 13.08 13.08
2012 0.00 12.43 3.13 15.56 15.56
2013 0.00 14.07 3.59 17.66 17.66
2014 0.00 15.30 3.95 19.25 19.25
2015 0.00 16.47 4.29 20.76 20.76
2016 0.00 17.61 4.63 22.24 22.24
2017 0.00 18.68 4.96 23.64 23.64
2018 0.00 19.72 5.27 24.99 24.99
2019 0.81 20.75 5.59 26.34 25.53
2020 0.15 21.84 5.92 27.76 27.61
2021 6.28 22.93 6.27 29.20 22.92
2022 13.05 24.40 6.65 31.05 18.00
2023 3.05 25.54 6.90 32.44 29.39
2024 0.79 27.77 7.48 35.25 34.46
2025 3.01 29.25 7.92 37.17 34.16

2026 0.81 30.79 8.39 39.18 38.37
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Year Incremental Costs VOC Time Incremental Net
(Capital and Recurrent) Savings Saving Total Benefits Benefits

2027 2.36 32.72 8.91 41.63 39.27
2028 4.07 34.72 9.45 44.17 40.10
2029 5.58 18.58 4.01 22.59 17.01
Total 93.89 427.21 113.43 540.64 446.75
NPV $85

EIRR revised 34%
EIRR original 43%

() = negative, EIRR = economic internal rate of return, NPV = net present value, VOC = vehicle
operating cost.
Source: Asian Development Bank estimates.

9. Sensitivity Analysis. The EIRR for each subproject was subject to a sensitivity
analysis. A set of key variables that could affect the viability of each subproject was examined.
The Project is economically viable, as illustrated by the switching values which would reduce the
NPV to zero: an increase of 476% in economic cost and a decrease of 83% in project benefits
and are shown in Table A6.4.

Table A6.4: Sensitivity Analysis and Switching Values

($ million)

EIRR Switching
ltem (%) Value (%)
Base case 34.1
100% increase in capital cost 175 476
20% decrease in VOC benefits 29.1 (105)
20% decrease in time benefits 32.8 (394)
20% decrease in total benefits 27.8 (83)

EIRR = economic internal rate of return, VOC = vehicle operating cost.

Source: Asian Development Bank estimates.

10. Risk Analysis. Monte Carlo simulation was used to determine minimum and maximum
economic benefits and costs using a various combination of key inputs.



Table A6.5: Risk Analysis

($ million)
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Minimum Net Mean Net Maximum Net
Year Benefits Benefits Benefits
2008 (11.00) (10.48) (9.85)
2009 (24.12) (21.32) (19.45)
2010 (8.29) (5.53) (2.31)
2011 10.71 13.11 15.92
2012 12.51 15.59 19.13
2013 14.19 17.70 21.73
2014 15.59 19.29 23.61
2015 16.90 20.81 25.38
2016 18.17 22.28 27.10
2017 19.33 23.68 28.76
2018 20.44 25.04 30.39
2019 20.74 25.58 31.19
2020 22.57 27.66 33.58
2021 17.59 22.95 29.42
2022 11.62 18.05 24.85
2023 23.46 29.46 36.64
2024 27.87 34.51 42.02
2025 27.25 34.23 42.30
2026 31.18 38.45 46.92
2027 31.73 39.33 48.36
2028 31.93 40.17 49.88
2029 10.92 17.00 25.84
NPV 59.00 84.69 112.62
EIRR 28% 34% 41%

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

27

11. Conclusion. The results of the economic analysis presented in Tables A6.2 and A6.3
show that the estimated EIRRs for the subprojects range from 4% to 79% and the EIRR for the
Project as a whole is estimated at 34%. These results indicate that the Project can be
considered robust, as they are greater than the economic opportunity cost of capital of 12%.
These values are conservative as the economic evaluation has only considered quantifiable

incremental benefits, as in the original Project.





