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Description 
Global recognition of the climate crisis, concerns over energy security, and improvements in technology and costs are making the 
use of clean and renewable energy increasingly important.  Wind energy is expanding worldwide and expected to meet up to 10% of 
the global electricity demand by 2020. 1 Wind energy has emerged as a mature, efficient, and reliable global business.  The cost of 
energy generated by wind power has fallen dramatically, bringing it close to conventional energy costs.  Wind energy potential in 
Asia is estimated to be 2 million megawatts (MW)2, and the region is the fastest growing wind power market in the world3. However, 
most Asian Development Bank (ADB) developing member countries (DMCs) are not yet part of the wind power boom. 
 
When TA 7990 REG: Quantum Leap Wind Power Development in Asia and the Pacific (TA 7990) was conceptualized in 2010, wind 
power development was new in the region.  ADB assistance in wind power development was therefore needed.  The first TA for 
Wind was approved in November 2008: TA 7168-AFG Development of Wind Energy.  The TA’s main output was the identification 
and screening of ten best small wind sites in Afghanistan for further development. Project Specific TAs that have been approved 
were focused on a single country.  The only regional TA on wind power development was TA 7485-REG: Effective Deployment of 
Distributed Small Wind Power Systems in Asian Rural Areas.   
 
TA 7990 supported key country partnerships strategies by promoting environmentally sustainable green growth, responding to 
climate change by helping DMCs to follow low carbon growth paths, increasing renewable energy development, raising awareness 
and promoting policy and regulatory incentives and sharing knowledge across regions. Two international consultation workshops 
were conducted in 2010 and 2011 to present the development of wind power in Asia and discussed the challenges and lessons from 
mature markets.  Findings from both events confirmed the need for this TA. 
 
Expected Impact, Outcome, and Outputs 
The expected impact of the TA was increased knowledge and use of wind energy, improving energy security in participating DMCs in 
Asia and the Pacific. The expected outcome was improved capacity in participating DMC governments to achieve wind power targets 
through road maps and faster wind power development facilitated through accurate wind resource data, feasibility studies, and 
business models. The expected outputs were as follows: (i) wind energy road map for each country developed; (ii) wind resource 
assessments conducted; (iii) knowledge management and capacity building workshops conducted; (iv) prefeasibility studies 
prepared/special studies prepared and (v) business and financial models developed. 
 
The TA design and formulation is highly relevant with ADB’s mandate to promote energy efficiency and renewable energy in its 
DMCs by increasing the use and facilitating wider deployment of clean energy technologies through awareness raising.  ADB (and its 
partners) are well positioned to play catalytic roles in supporting comprehensive planning and facilitating the development and 
sharing of knowledge to support scaling up wind power development in DMCs with proven wind resources. 
 
Delivery of Inputs and Conduct of Activities 
In accordance with ADB’s Guidelines on the Use of Consultants, long-term national and international consultants were engaged to 
assist in the implementation of the RETA. Individual 57.31 person-months of international and 18.72 person-months of national 
experts were necessary to support the activities under the TA.  These include 1 International Wind Energy Specialist/Team Leader in 
charge of the overall implementation of the TA (in consultation with ADB Project Officer), 1 Technical Coordinator (Philippines), 1 
Wind Resource Economist, 1 Technical Coordinator (Mongolia), and 1 Renewable Energy and Transmission Specialist. A 
satisfactory performance was delivered by both ADB (as the executing agency) and all consultant experts. 
 
A minor change in scope to accommodate the cost incurred arising from the participation of a Mongolian government official from 
MOE to the field/site visits was approved in May 2014. Four TA extensions were undertaken. i) In October 2014, an extension of TA 
completion date was approved from 31 December 2014 to 31 December 2015 due to the delays in the procurement process for 
supply and delivery and installation of the permanent met-towers in Mongolia, the Philippines, and Sri Lanka, and to allow suppliers 
sufficient time to manage and report wind data over a period of one year. ii) In November 2015, the TA was again extended from 31 
December 2015 to 30 September 2016. The TA was requested to be extended so that procurement contract can be implemented 
with adequate implementation period. iii) In October 2016, another extension from 30 September 2016 to 30 November 2016 was 
approved to ensure full and successful completion of wind masts installation in the Philippines. iv) In December 2016, a final 
extension until 30 April 2017 was approved to allow the contractor of the wind mast project in the Philippines enough time to rectify 

                                                      
1 Estimated for 15 countries with wind speeds of 5-6 meters per second. Sources: European Wind Energy Association. 1999. Wind Force 10 Report. 

London; Global Wind Energy Council. 2010. Global Wind Energy Outlook 2010. Belgium. 
2 T. Takagi, et a. 2006. Asia Wind Power Resource Map. Athens: European Wind Energy Conference. 
3 Global Wind Energy Council GWEC). Asia. http://www.gwec.net/index.php?id=21 



 
 

the issues raised by the Philippines Department of Energy (DoE) regarding the fourth tower in Cabusao.      
 
Overall, the TA delivery is assessed as efficient.  Activities have been successfully delivered and the TA achieved its objectives 
despite the 30.41 % unutilized funds with 28-month extension period.  The four extensions were done primarily because of delay in 
Memorandum of Understanding (MOU) with the Philippines DoE. 
 
Evaluation of Outputs and Achievement of Outcome  
The TA has been effective towards achieving its outcome and outputs as detailed below: 
 

TA Output Performance Targets and Indicators 

1. 
Wind energy 
road map for 
each country 
developed 

The wind power development roadmaps for Philippines and Mongolia have been completed and the wind power 
development section of the Sri Lanka National Renewable Energy Development Plan has been updated. 
Roadmaps were developed jointly with the implementation agencies.  In Sri Lanka the measurement data is being 
extensively used by Sustainable Energy Authority of Sri Lanka to develop wind park concept.  The data was also 
used to conduct an auction for 20 MW of wind power. 

2.  
Wind 
resource 
assessments 
conducted 

A total of nine wind masts in Sri Lanka, Mongolia, and the Philippines have been successfully installed. In Sri 
Lanka, the met towers were installed and commissioned successfully in 2015; in Mongolia, met masts works were 
completed as per contract requirements and all the sensors and communication devices have been installed and 
working per the required specifications and conditions of the contract in 2015; In the Philippines, four met-masts 
were installed. Installation and commissioning of the met-masts were completed in September 2016-April 2017.  
ADB was not able to consummate a memorandum of understanding with the government of Viet Nam for the 
Project, hence it was dropped.  Viet Nam’s implementing agency wanted funds to be transferred to them and 
wanted full control over allocation and spending.  This turned out to be irreconcilable. 
 
The met-masts are operated and maintained by the implementing agency. MOU was signed with the 
implementing agency, which stated that the implementing agency would maintain the towers and make the data 
publicly available. RETA conducted detailed workshops on wind resource assessment grid integration, logistics, 
construction, financial modeling and other aspects.  Attendees were private developers, utilities, government, 
regulators, and others.  Sharing of knowledge and best practices helped accelerate projects. 

3. 
Knowledge 
management 
and capacity 
building 
workshops 
conducted 

Four knowledge products were published under the TA: 1. Guidelines for Wind Resource Assessment: Best 
Practices for Countries Initiating Wind Development (https://www.adb.org/publications/guidelines-wind-resource-
assessment-best-practices-countries-initiating-wind-dev); 2. Policy Enablers for New Wind Energy Markets 
(https://www.adb.org/publications/policy-enablers-new-wind-energy-markets); 3.  Grid Integration of Wind Power: 
Best Practices for Emerging Wind Markets (https://www.adb.org/publications/grid-integration-wind-power-best-
practices-wind markets); 4. Energy Storage in Grids with High Penetration of Variable Generation 
(https://www.adb.org/publications/energy-storage-variable-generation). 
 
The TA conducted several trainings to participating DMC government officials on basics of wind energy, wind 
project development, bankable wind resource assessment, grid integration of wind energy, Wind Atlas Analysis 
and Application Program (WAsP) and other software applications. QLW Workshops were organized during the 
Asian Clean Energy Forum from 2012 to 2016. The TA also helped EARD organize a workshop on wind power 
integration in Beijing in September 2013 and under the request of the Mongolian government, the TA helped their 
national dispatching center to tackle the wind power integration barriers. 

4. 
Prefeasibility 
studies 
prepared/spe
cial studies 
prepared 

The following special studies were prepared by the TA: 1. The TA helped prepare wind power development 
projects in support of lending activities for wind projects in Philippines, Thailand and Fiji (the PSOD and PARD);  
2. Study was conducted and discussion note was prepared for the Mongolian Energy Regulatory Commission on 
funding of Renewable Energy Fund; 3. Study was conducted and a guide was published for the Mongolian 
Energy Regulatory Commission on licensing and approval of wind energy projects; 4. Technical assistance was 
provided to the Mongolian National Dispatch Center (MNDC) to reduce curtailment of wind power and support 
sustainable growth of wind power.  A study was conducted and detailed recommendations were made for 
adoption by the MNDC; 5. Third party assessment of the Philippines wind energy industry was conducted in 
support of request of Philippines DoE Renewable Energy Management Bureau (“REMB”) to assess the status of 
wind industry in Philippines. 

5.  
Business and 
financial 
models 
developed 

The following business and financial models were developed by the TA: 1. A detailed assessment of wind power 
in 15 countries in Asia was developed and published.  It was a compendium of wind energy policies, targets, wind 
resource maps, wind energy project data, opportunities and challenges for 15 countries in Asia & Pacific: 
Bangladesh, People’s Republic of China, Fiji, Japan, India, Indonesia, Kazakhstan, Maldives, Mongolia, Pakistan, 
Philippines, Sri Lanka, Republic of Korea, Thailand and Viet Nam; 2. As part of wind energy training in Mongolia, 
Philippines and Sri Lanka, detailed financial models were developed with country-specific data.  The financial 
models were in MS Excel format and was a deliverable of the training; 3. Under the TA wind power applications in 
ice-making and air conditioning in Sri Lanka tourism industry were analyzed. 

 
The RETA accomplished its goals with respect to the expected outcome. In Mongolia, the first wind project (50 MW) at Salkhit was 
in the pipeline for more than 8 years when it was commissioned in 2013.   Due to improved capacity, the second project (50 MW) at 
Tsetsii achieved financial close in 3Q of 2016 (about 3 years in development pipeline) and will be commissioned by end of 2017.  A 
third project (55 MW) at Sainshand is planned to be commissioned by mid-2018.  When the three are operating, Mongolia would 
have achieved 15% wind penetration in terms of capacity, which is higher than the announced goal of 10% wind energy by 2020.  



 
 

The RETA has installed two met-masts in Sukhbaatar and Dornogobi provinces, provinces that were unexplored for wind potential.  
The results of wind resource assessment should lead to wind development for possible export of wind energy to People’s Republic of 
China and the Asia Super Grid. In Philippines, there had been no wind development since 2005 when the first 33 MW Bangui wind 
farm was commissioned.  Due to improved capacity and stakeholder consultations with regulators, DoE and wind project developers, 
Philippines experienced strong wind installations from 2014 to 2016, when it grew from 33 MW to 400+ MW.  The first goal of 200 
MW in the first feed-in tariff regime was fulfilled ahead of schedule.  The second goal of additional 200 MW in the second regime with 
lower feed-in tariff was again fulfilled ahead of schedule.  The country has achieved wind installations of 400+ MW, higher than the 
targeted goal of 400 MW, with a healthy pipeline of 330 MW under construction.  The TA has installed four met-masts in the Visayas 
region, a region which was unexplored for wind potential.  The results of wind resource assessment lead to wind development in the 
Visayas. In Sri Lanka, there has been strong wind development (100+ MW) in the western region of Puttalam since 2010. The TA 
has installed three met-masts in North-eastern region, a region which was unexplored for wind potential due to conflict region.  The 
results of wind resource assessment in Poonaryn and Jaffna should lead to wind development in this area; two developments are 
worth noting: Ceylon Electricity Board announced a tender for 20 MW wind farm in the Jaffna area with data from the TA met-masts, 
and Sustainable Energy Authority of Sri Lanka is developing a master plan for 150+ MW of wind park using data from the TA met-
masts in the Poonaryn region.  
 
The above description of efforts in Sri Lanka demonstrates development of plans for significant expansion of wind development.  In 
Mongolia and Philippines, similar efforts are expected by the government agencies responsible for renewable energy to expand wind 
development in the countries.  In addition, high quality long-term wind measurement data from the RETA 7990 met-masts should 
lead to: a) accurate country-wide wind resource maps, b) fewer prospecting mistakes and hence lower cost of development, and c) 
lower uncertainty in annual energy production estimates and hence bankability of wind projects. 
 
Overall Assessment and Rating  
The TA is rated successful.  The outcome/output indicators were met by the TA. The TA accomplished its goals by providing 
knowledge on all aspects of wind power to government, private developers, utilities, regulatory commissions and others.  Wind 
development accelerated in the three countries: In Mongolia from 0 MW to 100+ MW, Philippines from 33 MW to 400+ MW, and Sri 
Lanka from 60 MW to 100+ MW.  There has been a very significant expansion in the pipeline of wind projects.  The activities/projects 
undertaken under this TA is likely sustainable especially with the government to support further initiatives and innovations, capacity 
development, and policy formulation.   
 
Major Lessons  

• Wind energy policy is complex and for it to be successful it must be comprehensive.  Initially the TA was focused on the key 
elements of roadmap development and long-term wind measurement.  As the TA progressed a few items were added based on 
requests from the implementation agencies: policy support (which included review of tariff and licensing requirements) and grid 
integration of wind power (which included specifying interconnection studies, upgrade to the grid and upgrade to system 
operations). 

• Although initial MOU was signed between the TA and the implementation agencies at the beginning of the project, the MOUs 
should be updated regularly as the project progresses with additional details such as: 
� Roles and responsibilities of implementing agencies should be explicitly specified.   
� When changes to the government and/or personnel at the implementing agency, MOUs should be re-confirmed. 

• Although it is implied that the implementing agency would require a budget in order to perform its roles and responsibilities 
described above, none of the agencies had a budget allocation.  The in-kind contribution from these agencies should be budgeted 
for personnel, travel, training, land rental payments, security payments, IT services for data management, cellular communication 
services for met-masts (SIM card and data services), and maintaining of met-masts for the long-term. It should also be made a 
requirement that implementing agency representatives accompany the contractor to the site on all occasions, and specifically 
during all installation activities. 

• The bidding document’s payment terms should be modified to include progress payments as each met-mast is commissioned, 
inspected and approved.  Streamlining the payment process including release of performance bonds will reduce the burden on the 
contractor. The bidding document should also make the following explicit: Contractor to work closely with the implementing 
agency. 

 
Recommendations and Follow-Up Actions 

• From the start of the TA to 2017, the cost of wind energy worldwide has fallen significantly, and countries are evaluating 
mechanisms like reverse auction and moving away from feed-in tariff.  As a follow-up, assistance should be provided on migrating 
from one tariff method to another and how to conduct a successful wind energy reverse auction. 

• As the penetration of wind energy increases in the grid, significant changes are required to the grid: upgrade to physical 
infrastructure like transmission lines and substations, streamlining grid interconnection request process, increasing flexibility of the 
grid, upgrading system operations including dispatching procedure, supervisory control and data acquisition (SCADA) and Energy 
Management System (EMS).  As a follow-up, assistance should be provided to perform a comprehensive grid specific study to 
assess the maximum allowable penetration of renewable energy given the existing grid conditions and upgrades required to enable 
higher level of penetration. 

The next phase in wind development is operations and maintenance.  As the original equipment manufacturer (OEM) warranties 
expire, wind farm operators would need to invest in predictive maintenance technologies and skills.  As a follow up, assistance 
should be provided in the emerging area of Internet of Things (IoT) based predictive maintenance.  This will ensure higher 
performance and reliability of wind power for the 20 year lifetime of the projects. 

 

Prepared by:  YongpingZhai                        Designation and Division: Chief of Energy Sector Group, SDSC-ENE 


