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Preface 
 
The current term of the International Energy Agency Implementing Agreement for Hydropower 
Technologies and Programmes (Hydro IA) ends in February 2010. The Agreement began in 
1995 and the most recent extension (Phase 3) of the Agreement was approved by CERT action in 
2005.  
This document was prepared following the Guidelines for End-of-Term Reports for IEA 
Implementing Agreements issued 26-27 June 2001 by the International Energy Agency (IEA), 
Committee on Energy Research and Technology (CERT) and including updates on 28 November 
2001 and 7 June 2002. The report includes information to assist the CERT and its Renewable 
Energy Working Party (REWP) to evaluate the proposed extension of the Hydro IA for an 
additional five years.  
Information presented in the Hydro IA End-of-Term Report and Strategic Plan are structured 
following the Criteria and Review Process for the Extension of Implementing Agreements, 
adopted by the IEA, Energy Technology Collaboration Division, in Paris on 29 July 2002.  
This Report was prepared for review and approval by the Executive Committee (ExCo) of the 
IEA Hydropower IA, prior to expiration of Phase 3 of the Agreement. This report will be 
forwarded to the REWP with recommendations for continuation of the Agreement for an 
additional five years. It includes an updated five-year strategic plan (2010-2014) consistent with 
the CERT Guidelines.  
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Executive Summary 
Part I: End of T erm Report 

 
Based on the CERT criteria for extension of Implementing Agreements, the activities described 
in this End-of-Term Report and the activities proposed in the Strategic Plan, it is concluded that:  

¥ Policy and technology programs and information dissemination by the Hydro IA has been 
valuable to the participants and a broader audience, and has been consistent with IEA 
goals as expressed in the CERT review process.  

¥ The clear vision and role for continuing the work of the Hydro IA meets CERT review 
criteria.  

¥ The activities of the Hydro IA have been well managed and responsive to the changing 
needs of the expanding global market for hydropower energy systems.  

Consequently, the Executive Committee unanimously supports the request for a five-year 
extension of the Agreement to February 2015  
 
End-of-Term Report  
As described in this End-of-Term Report, the participants of the IEA Hydro IA have worked 
productively toward the objectives set out in their 2005 Phase 3 Strategic Plan. Significant 
challenges facing hydropower development are: 
 

¥ Confirmation of the sustainable nature of hydropower development: Issues include some 
projects in some countries that have not addressed sustainability criteria. The 
development of broadly accepted sustainability guidelines can help resolve this issue 

¥ Resolution of the potential impacts on the carbon balance of hydropower development, 
and in particular the impoundment of freshwater reservoirs:  Significant effort, including 
the new IEA Hydro Annex XII, is being expended on meeting this challenge          

¥ Private financing of hydropower projects: Large projects have a high front-end cost and 
long construction period, and have traditionally been funded by public debt 

 
During Phase 3, the Hydro IA has continued to advocate worldwide recognition of hydropower 
as a well established, sustainable and safe, environmentally and socially acceptable source of 
renewable energy. In addition, the Hydro IA has worked on subjects of interest to policy makers 
and the hydropower industry, including technical, environmental and social issues and 
integration strategies.  
The dissemination of the work on public awareness and hydropower good practices provided 
balanced, objective information about hydropower to ensure that policy makers and regulators 
made sound decisions about existing and new hydro plants.   
The work on small-scale hydropower has been particularly successful with its dissemination 
strategy through web site and workshops. The Annex continues to grow in membership and 
support for the small hydro community in both IEA and non-IEA member countries.  
The work of the joint Annex on Wind-Hydro Integration has been an excellent example of 
collaboration on a new challenge to both the hydropower and wind industry. The results will 
provide valuable input for effective integration of both energy sources into the electrical 
network. 
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The new Annex on managing the carbon balance in reservoirs will provide a valuable 
contribution to the ongoing debate on climate change, and how appropriate and effective policies 
and methodologies can be developed to enable sustainable hydropower development 
These cooperative research tasks are rewarding the participants with benefits many times the 
monetary and in-kind efforts they contribute. Industrial and utility participation is contributing to 
the research tasks, and information dissemination is well managed and is contributing to policy 
development in member countries and at the IEA.  
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Executive Summary 
Part II: Strategic  Plan 2010-2014 

 
The Hydro IA ExCo has produced a Strategic Plan for the period 2010-2014 through a consensus 
process, based on discussions at their meetings. The Strategic Plan objectives are to identify and 
define future research needs in policy and technology and the dissemination of the results.  
The ExCo believes that there are opportunities for hydropower to have a more significant 
position as a sustainable component of the worldÕs portfolio of energy production.  To achieve 
this, the Strategic Objectives of the Hydro IA have been subdivided into three Themes. These 
Themes will direct the IAÕs Annexes, tasks and other outreach activities during Phase 4. The key 
themes for the Hydro IA energy sector and the general components within them were identified 
by the ExCo as: 
 
Collaborative R & D 

Small Scale Hydropower Resources and Technologies 
Hydropower Integration 
Hydropower and the Environment 
Renewal and Upgrading of Hydropower Facilities  

 
Positioning Hydropower as a Sustainable Energy Source 

The Role of Hydropower Facilities in Global Climate Change 
Cumulative Assessment of the Impacts of Hydropower Facilities 
 

Awareness, Understanding and Acceptance 
 The Social Issues of Hydropower in the Global Community 

Information Dissemination 
Partnerships and Outreach 
 

During the next five years the Hydro IA will focus on R&D work already initiated and, pending 
CERT approval for the next term, new projects related to the above themes.  
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Part 1: End of Term Report Phase 3: 2005-2009 

1. Introduction 

1.1 Phase 3 Strategy (2005 -2009) 
The Executive Committee approved the Phase 3 Strategy for the Hydropower Implementing 
Agreement (Hydro IA) in November 2004 for the five-year period 2005-2009.   
 
For Phase 3, the Vision Statement was: 
 
Through the facilitation of worldwide recognition of hydropower as a well established and 
socially desirable energy technology, advance the development of new hydropower and the 
modernization of existing hydropower. 

 
The Mission of the Hydro IA was: 
 
To encourage, through awareness, knowledge and support, the sustainable use of water 
resources for the development and management of hydropower. 

 
The Program Based Objectives are: 
 

1. Encourage Public Acceptance of Hydropower as a feasible, socially desirable form of 
renewable energy. 

2. Increase the current wealth of knowledge on a wide array of issues currently associated 
with hydropower. 

3. Explore areas of common interest among international organizations interested in the 
continued use of hydropower as a socially desirable energy resource. 

4. Bring a balanced view of hydropower to the worldwide debate on its feasibility as an 
environmentally desirable energy technology. 

!"  Encourage an interdisciplinary approach to the research needed to support the 
technology.#

 
To achieve these objectives, the five Strategic Initiatives are: 
 

1. An Assessment of the Role of Hydropower Facilities in Global Climate Change 
2. The Social Issues of Hydropower in the Global Community 
3. Cumulative Assessment of the beneficial and detrimental Impacts of Hydropower 

Facilities 
4. Developing Hydropower Proposals 
5. Partnerships in Hydropower 

 
The Strategy Report for Phase 3, entitled ÒStrategies for Meeting the Challenges to Hydropower 
in the 21st CenturyÓ recommended that two standing sub-committees of the Executive Committee 
be created for strategic planning and strategic outreach.  The Strategy Report also described on-
going Annexes that would continue their work from Phase 2, and new Annexes to be set up 
during Phase 3. 
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1.2 Major Developments in Hydropower Sector  
New hydropower development (large and small) continues to provide a very large component of 
new renewable energy generation worldwide. However, the paradox remains that Europe, North 
America and Japan are generally not accepting new large hydro development in their countries, 
whereas other countries continue with large hydropower development, using significant amounts 
of western technology, equipment, consultants and financing. Small hydropower development 
continues in Europe, North America and Japan, but with an increasingly complex level of 
regulation and permitting. 
The main challenges facing hydropower development are: 

¥ Resolution on the sustainable nature of hydropower development - while some projects in 
some countries have not met sustainability criteria, the acceptance of appropriate 
guidelines or standards can resolve this issue 

¥ Resolution of the potential impacts on the carbon balance of hydropower development, in 
particular the impoundment of freshwater reservoirs, and the identification of mitigation 
methods. Significant effort, including the new IEA Hydro Annex XII, is being expended 
on meeting this challenge   

¥ Financing of hydropower projects, with their high front end cost and long construction 
period, and which have traditionally been funded by public debt 

1.3 Main Hydropow er Technology Areas  
The Phase 3 Strategy Report did not specifically define the technological boundaries of the 
agreement.  In practice, the work included conventional large and small-scale hydropower and 
pumped storage, but did not cover other potential uses of hydraulic turbines such as tidal power, 
wave power, or use of streamflow or tidal currents for electricity production. 
 
The Phase 3 work has clearly demonstrated that large or even small-scale hydro projects are truly 
inter-disciplinary undertakings, with social, environmental, economic, and engineering 
dimensions.  For this reason program based Objective No. 5 emphasized an inter-disciplinary 
approach that goes well beyond engineering or specific technology issues.  The professional 
background of participants in the work included biologists, environmentalists, and officials of 
government regulatory agencies, members of electrical research institutes, and engineers and 
staff of electric utilities.  

1.4 New Technology Areas  
The Ocean Energy Systems IA covers wave and tidal energy and the Hydro IA will avoid 
overlap with its work. However, there is interest by Annex II on Small Scale Hydropower to 
include in-stream flow generation, and this could be an area of joint cooperation. 
 
Many hydropower projects have the unique ability to store large amounts of water, which is an 
important source of stored electrical energy. This capability has long been recognized as a 
valuable contributor to electrical networks through system regulation. Recently, large amounts of 
wind power, and other renewable energy sources, are being developed and hydropower can have 
a role in certain economic, regulatory, and grid management issues. A Joint Annex with the 
Wind Energy IA is investigating integration issues. . 
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2. Participation of Countries and Industry 

2.1 List of Participants  
The following table shows participation in the Agreement and its Annexes during Phase 3 
 
Table 1: Participation in the Agreement and its Annexes during Phase 3 
 

Participat ing 
Country  

Participant 
Organisations 

Annex 
II  

 

Annex 
VII  

 

Annex 
VIII  

 

Annex 
X 

Annex 
XII  

 
BRAZIL  

From 2008 
 

MME/CEPEL X    X# 

CANADA  
To 2008 

NRCan/ 
Hydro QuŽbec 

 

X#   X  

CHINA  IHC 
 

X     

FINLAND  
 

Kemijoki Oy X   X X 

FRANCE 
 

ADEME / 
Gulf Suez 

 

X#    X 

JAPAN 
 

New Energy 
Foundation 

 

X X X#  X 

NORWAY  
 

E-Co 
Vannkraft 

/NVE 

X X#  X X 

SWEDEN 
To 2008 

Elforsk/ 
Vattenfall 

 X X   

 
Annex II:  Small-Scale Hydropower  
Annex VII:  Education and Training 
Annex VIII:  Hydropower Good Practices 
Annex X:  Wind/Hydro Integration  
Annex XII:  Hydropower and the Environment  
 
X Annex Participant 
# Annex Operating Agent 

2.2 Non-IEA Member Countries  
China formally joined the Hydropower Implementing Agreement and Annex II Small Scale 
Hydropower as a non-IEA member Contracting Party (CP) in 1996.  The participating 
organization (IN-SHP) has hosted one ExCo meeting and has made modest contributions to the 
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work of Annex II (Small Scale Hydropower). Otherwise China has not participated in ExCo or 
Annex meetings. 
 
During Phase 3, contacts were made with ASEAN, who were invited to participate as guests at 
an ExCo meeting.  However, they were not able to attend unless the ExCo financed their 
expenses, which was beyond the resources of the Common Fund 
 
Other non-IEA countries have been involved with Annex II, Small Scale Hydropower, and have 
made in-kind contributions. These include India and Brazil. 
 
Brazil joined the Hydropower Implementing Agreement in 2008 and has taken an active role as 
Operating Agent of Annex XII: Hydropower and the Environment.  

2.3 Industry Participation  
The role of industry in the Hydro IA is significant and has the potential to be of increasing 
importance in the future. While there are no industry sponsors in the Implementing Agreement, 
industry has been well represented on the Executive Committee with membership from electric 
utilities or electrical industry sponsored research groups. In addition, industry participates in the 
work of the Annexes, and at technical meetings or seminars, where designated by their 
Governments to represent their countries in these capacities.   
 
The producers of hydropower equipment have occasionally attended parts of ExCo or Annex 
meetings, but generally have not participated in the work of the Implementing Agreement.   

2.4 New Member  
Brazil joined the Hydropower Implementing Agreement during Phase 3.  

2.5 Withdrawals  
Sweden and Canada withdrew from the IA during Phase 3.  

2.6 Potential for Increased Participation  
Many IEA countries, that are significant producers of hydroelectricity, are not currently 
participating in the Agreement.  (Australia, Austria, Italy, Germany, Greece, Mexico, New 
Zealand, Portugal, Spain, Switzerland, Turkey, United Kingdom).  Of these, Italy, Spain, and the 
United Kingdom participated during Phase 1 but withdrew during Phase 2. The constraints to 
participation include: 

¥ The benefits of hydropower (zero or little greenhouse gas emissions, renewable energy, 
does not use fossil fuels, ability to store electricity, reliability of supply) are of 
importance to IEA Governments but are not rewarded or little rewarded in the market 
place.  There are few incentives for private utilities to promote hydropower.  At the same 
time, public acceptance of hydropower and the need to ensure environmental and social 
acceptability of new hydropower projects can be political constraints on IEA 
Governments. 

¥ The resources available for international collaboration within both private and non-
private utilities have been significantly reduced. 
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The Hydro IA made special efforts to invite Australia, Austria, Portugal and Spain to participate 
in the ExCo. Executive Committee meetings were organized in Hobart, Australia and Vienna, 
Austria and focused workshops were held at conferences in Porto, Portugal and Granada, Spain.   

3. The Work Program and Nature of the Work 

3.1 Executive Committee (ExCo ) 
The primary role of the ExCo is to initiate, approve and direct the work of the Annexes. The 
ExCo maintains the primary line of communication with the IEA Secretariat and is also active in 
dissemination activities and in establishing strategic contacts with other international 
hydropower organizations.   

3.2 Annex I - Hydropower Upgrading  
Annex 1 on Hydropower Upgrading published three Technical Guides on turbine, generator, and 
control systems upgrading. During Phase these were marketed for sale, as three CD RomÕs, by a 
technical publisher.  During Phase 3, sales have continued and consideration was given to 
updating these Guides with current technology and practice.  

3.3 Annex II - Small Scale Hydropower  
Annex II has developed a work program based on policy, technology and dissemination. Policy 
issues include collating worldwide experience. Technology includes innovative methods, 
computerized tools and rehabilitation. Dissemination methods are through the dedicated web site 
and workshops at major hydropower conferences.   

3.4 Annex VI - Public Awareness  
Annex VI addressed one aspect of the issue of public acceptance of hydropower, namely the 
provision of objective, balanced information. While the Annex was completed in Phase 2, the 
work in Phase 3 published the very extensive information base on technical information on the 
Hydro IA website 

3.5 Annex VII - Hydropower Competence Network  
Annex VII was the successor to Annex V on education and training.  Annex VII further 
developed the software for the sharing of teaching materials over the Internet, and set up links 
between providers of learning materials and groups of students as test cases.  Annex VII was 
completed at the beginning of Phase 3  

3.6 Annex VIII Ð Hydropower G ood Practices  
Annex VIII collected over sixty case studies that illustrate good practices in a number of key 
issues related to hydropower.  The report was completed and published in Phase 3 and 
disseminated in both hard copy and through the Hydro IA website. . 

3.7 Annex X Ð Wind -Hydro Integration  
Annex X is a joint Annex with the Wind Energy IA and is managed by an Operating Agent from 
the Wind Energy IA.  Hydropower is considered a valuable asset to support the integration of 
non-firm renewable energy sources, such as wind energy. The work of the Annex will investigate 
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the issues and costs associated with the integration of wind energy into primarily hydropower 
based electrical systems 

3.8 Annex XII Ð Hydropower and the Environment  
Annex XII is a new Annex comprising two Tasks. Task 1: ÒManaging the Carbon Balance in 
Freshwater ReservoirsÓ is presently being scoped by the Operating Agent from Brazil.  Task 2: 
ÒUpdating the Recommendations of Annex IIIÓ is based on the work undertaken in Phase 1. 
Because of the importance of this work it was agreed to update the primary recommendations as 
part of this new Annex.  

4. Dissemination of IEA Hydro Information 

4.1 Dissemination of the Hydro I mplementing AgreementÕs  Work  
Dissemination of the work of the Hydro IA is a priority, and efforts are made to ensure that this 
work reaches its target audience in the most expedient manner. The main target groups are large 
utilities that own hydropower assets, government regulators and policy advisors, developers of 
small-scale hydro plants, and persons interested in hydropower (from an environmental, social, 
technical, or educational perspective).  The first two groups are reached through technical 
publications and at international conferences: the small hydro community is reached at technical 
conferences, through international workshops, and through the Internet.  Individuals interested in 
hydropower are reached mainly through the Internet. 

4.1.1 Hydro IA websites 
The Hydro IA website, www.ieahydro.org, is a primary vehicle for dissemination of information. 
The website was completely redesigned and updated in 2006 and provides ready access for users 
from around the world. All publications and documents published by the Hydro IA are available 
for downloading. Similarly a comprehensive collection of other technical documents is also 
available. A members-only page provides access for the ExCo to download business materials 
such as the Briefing Book for each ExCo meeting. The news section is used to promote 
hydropower conferences, workshops and courses. The websiteÕs visitor numbers have steadily 
increased in its 3 full years of operation, averaging some 2,500 visitors per month in 2009. 
 
Annex II Small Scale Hydropower has its own website at www.small-hydro.com which caters 
primarily for the small hydro community.  
 
The IEA OPEN Bulletin is now online with over 6200 subscribers amongst hydropower and 
renewable energy agencies. The Hydro IA has provided input to the Bulletin for the 
dissemination of its achievements & activities. This included a special report on the work of 
Annex VIII.  

4.1.2 Hydro IA brochures 
The Hydro IA has prepared brochures for distribution at international conferences. These 
brochures, which are updated regularly, provide information on the purpose of the Implementing 
Agreement and the work of the Annexes.  
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A brochure designed to highlight the work of the Hydro IA, which included a ! page section on 
the Annex VIII report was distributed in the last 2007 issue of the International Journal on 
Hydropower & Dams. 

4.1.3 Publications 
The following is a list of major publications, published or continuing to be sold during  
Phase 3: 
 
1. International Energy Agency. Implementing Agreement for Hydropower Technologies and 

Programmes. Annex VIII. (2006). Annex VIII. Hydropower Good Practices: Environmental 
Mitigation and Benefits. New Energy Foundation, Tokyo. 26p. + CD-Rom* 
 

2. International Energy Agency. Implementing Agreement for Hydropower Technologies and 
Programmes. Annex I. (2001). Guidelines on Methodology for Hydroelectric Francis 
Turbine Upgrading by Runner Replacement [CD-ROM]. HCI Publications, Kansas City, 
MO. 

 
3. International Energy Agency. Implementing Agreement for Hydropower Technologies and 

Programmes. Annex I. (2001). Guidelines on Methodology for Generator Upgrading [CD-
ROM]. HCI Publications, Kansas City, MO. USA. 
 

4. International Energy Agency. Implementing Agreement for Hydropower Technologies and 
Programmes, Annex I. (2001). Guidelines on Methodology for Control Systems 
Rehabilitation [CD-ROM]. HCI Publications, Kansas City, MO. USA. 
 

5.  Nielsen, L. (2006). ÔIEA Hydropower Good Practices Report PublishedÕ in International 
Journal on Hydropower and Dams. Issue 5. 2p. ** 
 

6. Nielsen, L. (2005). ÔIEA Hydropower Implementing AgreementÕ in International Journal on 
Hydropower and Dams. Issue 2. 1p.  

 
*Annex VIII Hydropower Good Practices was completed and the Report with CD Rom was 
disseminated both as hard copy (over 500 distributed to date) and through the IEA Hydro IA 
website www.ieahydro.org 
 
** This paper was subsequently translated into Russian and included in a special Russian 
language edition of the International Journal on Hydropower and Dams. 
 

4.1.4 Conferences and Workshops 
The Hydro IA disseminates information through attendance and presentations at hydropower 
conferences and participation and presentation at workshops. 
 
During Phase 3, ExCo members have made keynote speeches and presentations on behalf of the 
Hydro IA at HYDRO 2005 (Porto) and HYDRO 2007 (Granada), and have been invited to 
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HYDRO 2009 (Lyon). The Secretary made a presentation and hosted an exhibition booth at 
ASIA 2006 (Bangkok). 
 
During Phase 3, The Hydro IA held seminars on the Implementing Agreement and the work of 
the Annexes at HYDRO 2005 (Porto) and HYDRO 2007 (Granada), and in conjunction with the 
ExCo meetings in Finland (2008) and Brazil (2009). 
 
Annex II: Small Scale Hydropower regularly organizes or takes part in a one-day workshop 
(sponsored by NRCan, Canada) at the annual HydroVision or Waterpower conferences.  These 
have been successful and well attended and attract an average of 60 to 80 participants.  

4.1.5 Dissemination to non-IEA member countries 
The dissemination of the work of the Hydro IA to non-IEA countries is a priority of the ExCo 
and the following initiatives have been undertaken within the limited resources of the group. 
 
Annex II:  Small Scale Hydropower has organized or participated in workshops on small hydro 
at major international conferences, attended by delegates from non-IEA countries, among others. 
Annex II has associate members from China, Brazil and India who provide in-kind support to 
the work of the various tasks.   
 
IEA NEET : the Hydro IA, whose members have attended and made presentations at workshops 
in Brazil and South Africa, supports The G8 +5 initiatives. The Hydro IA has also participated 
in the initiative on Sustainable Rural Energisation in Major Emerging Economies, and will 
support this work through small hydro (Annex II). 

5. Co-ordination with Other Bodies 
 
Co-ordination with other organizations takes place at IEA meetings, meetings of international 
renewable energy groups, international hydropower conferences and ad-hoc meetings.  This 
coordination covers three categories: 

¥ Organizations with a mandate to be neutral and objective about hydropower, such as IEA 
and other IAÕs.  

¥ Organizations that support the development of sustainable hydropower, such as utilities 
and equipment suppliers  

¥ Organizations that are predominately opposed to all or some forms of hydropower 
development  

 
The Hydro IA had contacts with all three categories during Phase 3, but mostly with the first 
two. 

5.1 Internal to IEA  
 
REWP  
The Hydro IA has regularly attended REWP meetings throughout Phase 3, as well as the 
workshops and seminars periodically organized in conjunction with these twice-yearly meetings. 
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The Hydro IA has also responded regularly to requests from the Secretariat for input to IEA 
reports etc. 
 
NEET 
The Hydro IA has supported the NEET initiatives on the G8+5, and attended and made 
presentations at workshops in Brazil and South Africa. The Hydro IA has also participated in the 
initiative on Sustainable Rural Energisation in Major Emerging Economies, and will support this 
work through small hydro 
 
Other IAÕs  
The Hydro IA worked closely with the Wind Energy IA in the development of the scope of the 
joint Annex on Wind-Hydro Integration. Meetings have also been held with ExCo members from 
the Ocean Energy Systems IA to discuss opportunities for collaboration on in-stream flow and 
tidal current technologies 

5.2 External to IEA  
 
IHA 
 
ExCo members from Hydro IA held serious discussions with Directors from IHA in 2006 and 
2007, and have followed these up recently with ad-hoc meetings and emails. The purpose of the 
meetings was to investigate benefits from collaboration in the advancement of sustainable 
hydropower. While there is much common ground in our respective work programs, logistics 
and costs have, so far, inhibited a signing of a collaboration agreement. The primary areas 
presently under consideration for collaboration include the work of our Annex XII on Managing 
the Carbon Balance in Freshwater Reservoirs and the IHA work on Sustainability Guidelines. 
 
Conferences and Technical Journals 
 
The IHA Hydro has regular contact with international hydropower conferences in Europe, Asia 
and North America and is a sponsor of conferences arranged by International Hydropower and 
Dams.  This provides opportunities for presentations and workshops associated with the 
conferences, and publication of articles in the technical journals.  

6. Management and Scale of Activities 

6.1 Executive Committee (ExCo) meetings  
The ExCo meets approximately every nine months.  The Hydro IEAÕs initial strategy in Phase 3 
was to have meetings in countries that are not currently participants in the IA.  However, due to 
the high cost and time required to arrange meetings without a host, this practice has been 
amended to have meetings hosed by an active ExCo member country. Recent meetings have 
included a one-day workshop on a topic of regional interest to encourage others outside the host 
organization to attend.  On average there have been between 15 and 20 persons at each ExCo 
meeting and up to 50 persons at concurrent workshops.  
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6.2 Annex meetings  
Annex II: Small Scale Hydropower normally held an Annex meeting a day or so before each 
ExCo meeting. The Annex also has meetings at the same time as the workshops, which it 
organizes or takes part in at the annual HydroVision or Waterpower conferences.   
 
Annex VII: Hydropower Competency Network for Education and Training held its final meeting 
at the start of Phase 3.  
 
Annex VIII: Hydropower Good Practices held short meetings associated with ExCo meetings to 
formulate Dissemination Strategy.  
 
Annex X: Wind-Hydro Integration held six Annex meetings arranged by the Wind IA..  
 
Annex XII: Hydropower and the Environment held two Annex meetings associated with ExCo 
meetings.  

6.3 ExCo Common Fund and An nex Budgets  
The ExCo Common Fund has had income of between about US$36,000 and $50,000 during 
Phase 3. The income was derived mainly from ExCo contributions supplemented by sales of CD 
RomÕs from Annex I. Income for 2009/2010 is budgeted at US$42,000.   
 
Annex I completed its work in Phase 2.  The sale of the CD-ROMÕs of its three technical reports 
result in annual revenues of approx. US$1 to 2,000.  These funds are now accumulated in the 
ExCo Common Fund 
 
Annex II: Small Scale Hydropower has an annual budget of US $ 30,000. 
 
Annex VIII: Hydropower Good Practices was generously financed by the New Energy 
Foundation of Japan during Phase 2. Dissemination of the Report was funded by the ExCo 
Common Fund.   
 
Annex X: Wind Hydro Integration was managed by an Operating Agent from the Wind IA.   
 
Annex XII: Hydropower and the Environment is a new Annex comprising two Tasks. The 
budget for Task 1: Managing the Carbon Balance in Freshwater Reservoirs, is under review. The 
work on Task 2: Updating the Recommendations of Annex III is financed by the ExCo Common 
Fund. .   

7. Achievements, Benefits, and Issues 

7.1 Technology Development and Deployment  
The core hydropower technology of turbines and generators is more than 90 % efficient and near 
to the theoretical maximum, and there is only limited scope for further improvement.  However, 
the associated technologies of control systems, electricity transformation, transmission and 
distribution, and the associated disciplines of environmental and social science, market 
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strategies, education and training, and working with communities affected by hydro projects 
have undergone major changes during the past decade and continue to evolve.  
 
Some of the ÒsuccessÓ stories of the work carried out by the Annexes of the Hydro IA include: 
 
Annex I. The three Reports on Upgrading Hydropower Plant Equipment have been marketed 
and sold as CD-ROMs throughout Phase 3. 
 
Annex II.  Information on the small hydro website continues to attract large numbers of visitors 
and the regular workshops are instructive and well attended 
 
Annex III.  The environmental studies and recommendations of the extensive work program 
continue to attract attention and have been used as a basis of the IHA Sustainability Guidelines. 
The recommendations are being updated as part of Phase 3.  
 
Annex VII.  The software platform for Hydropower Competence Network for Education and 
Training is used for international training from its bases in Norway 
 
 Annex VIII.  The Report on Hydropower Good Practices contains over 60 case histories from 
around the world. It has been disseminated in hard copy to over 500 users and downloaded from 
the Hydro IA website. 
 
Annex X.  The work of this joint Annex on Wind-Hydro Integration, while not yet complete, has 
already been presented at international conference workshops.                        
 
Annex XII.  The scope of work for Task 1 of this new Annex will be discussed during a 
workshop at an international conference this October (HYDRO 2009) in Lyon. The results of 
Task 2 will be presented at an international conference in Norway in February 2010 
(Hydropower 2010) 

7.2 Networking  
The Hydro IAÕs primary networking activities are to identify needs and opportunities for future 
work and explore ideas at the regular ExCo meetings. These meetings normally span 4 to 5 days 
and include Annex meetings, workshops and seminars, visits to projects of specific interest, as 
well as the ExCo meeting. This networking establishes a strong working relationship amongst 
the ExCo, Annex members, guests and participants from the host organization. These ExCo 
meetings are occasionally associated with international technical conferences. However, the 
ExCo and Annex members regularly attend hydropower conferences and technical meetings in 
their own specialty and have good contacts within the major hydropower organizations, research 
organizations and equipment suppliers. 

7.3 Policy Relevance  
Policy formulation and policy promotion is an important role of the Hydro IA. Efforts are made 
to support the IEA and other organizations to ensure that hydropower is recognized as both a 
sustainable source of electric power and a valuable component of multi-purpose water resource 
developments.  
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The work of Annex III on Hydropower and the Environment has been used extensively by policy 
makers for understanding and developing environmental programs as part of energy policy. The 
work of Annex II on Small Scale Hydropower has provided valuable input to many IEA and 
non-IEA countries in development of their energy policy.  
 
The International Hydropower Association ((IHA) Sustainability Guidelines for new hydropower 
developments were extensively based on the published and unpublished work of Annex III. 
 
The work of the joint Annex on Wind-Hydro Integration will be used to help in the formulation 
of policy for the integration of renewables in electrical systems. 
 
The work of Task 1 of Annex XII on Managing the Carbon Balance in Freshwater Reservoirs 
will provide valuable input to policy covering the development of hydropower in tropical 
regions. The work of Task 2 on Updating the Recommendations of Annex III will also provide 
new input for policy makers to assist in understanding and formulating environmental programs 
for hydropower projects as part of energy policy.  

7.4 Efficient Use of R&D Resou rces  
With a small revenue base, the Hydro IA has had to rely on innovative and cost effective ways to 
manage its work program.  
Marketing the results of Annex I through the sale of CD ROMs has provided a small and steady 
source of cost recovery and revenue. Revenues to date amount to about 25% of the cost of the 
work  
 
Annex II derives a small revenue stream from participant fees to attend its annual workshops, 
and has some of its associates contributing work in kind, in lieu of a fiscal contribution to 
expenses of the Annex.   
 
Annex X is a joint Annex with the Wind Energy IA, thereby providing an efficient way of 
combining resources to cover an important multi disciplinary subject. 
  
Remaining Annexes in Phase 3 were either supported by a primary sponsor (Annex VII and 
Annex XII, Task 1) or relied on cost or task sharing. 

7.5 Issues for the Renewable Energy Working Party (REWP) and the CERT  
Hydropower has the potential to make an increased contribution to energy supply and security, 
and hence decrease the proportion of fossil fuel consumption and greenhouse gas emissions in 
many IEA countries. Where the water resource is available, this can be achieved through 
construction of new hydropower projects, and where hydroplants already exist, increased power 
can be generated through upgrading, uprating and redevelopments.  
 
Brazil, India, China and Turkey have large populations, rapid economic growth and large 
amounts of hydropower potential.  In India and China particularly, both coal and hydropower 
plants are being developed to meet increasing electricity demand and the relative proportion of 
each will have a significant impact on global greenhouse gas emissions.  
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Discussions on renewable electricity and ways to reduce greenhouse gases often overlooked or 
under-emphasize the role that hydropower can play. A large hydro plant can often produce 
several hundred or several thousand times the amount of electricity of other individual 
technologies or projects, and generally at much lower cost. 
 
Sustainable hydropower development requires Governments policy for proposed new hydro 
projects to ensure that they are environmentally and socially acceptable.  Government policies 
must also provide an appropriate incentive structure in terms of commercial revenues and 
rewards for positive externalities, such as the benefits for multi-purpose water resource projects.  
 
All hydropower decision-making processes involve a number of interested parties from national 
and local governments to individuals who could be affected by the project. In todayÕs 
commercially drive market environment, all energy developments are part of a competitive 
process in which stakeholders promote their own interests and disseminate information of an 
advocacy nature intended to sway public opinion and affect the eventual public acceptance of a 
project.  
 
The IEA Hydro IA has an important role in providing objective, balanced information about 
hydropower and its social and environmental impacts and mitigation measures to all 
stakeholders. 
 
Within this framework, the following issues are drawn to the attention of the Renewable Energy 
Working Party and the CERT: 

¥ Hydropower is by far the largest present source of renewable energy in electrical systems 
worldwide and it has huge potential for future development.  

¥ Hydropower, which is developed in a sustainable manner, creates few environmental and 
social issues and provides a significant reduction in GHG emissions for the energy 
produced.   

¥ Countries, such as Brazil, India, China and Turkey that have large hydropower potential, 
a large population and growing economies will continue to develop these hydropower 
resources   

¥ The IEA Hydro IA can contribute to enabling these massive developments to be 
undertaken in a sustainable manner, through research, dissemination and technology 
transfer.  

¥ All energy technologies, including hydropower create some environmental and social 
impacts.  Balanced, objective information about such impacts and their mitigation 
measures is essential for sound decision making.   

¥ During Phases 1 and 2, the Hydropower IA enjoyed strong industry participation, but has 
suffered from a lower level of Government participation.  During Phase 3 the Hydro IA 
has had reduced participation, even though hydropowerÕs contribution as a sustainable 
energy source and low GHG emitter has been enhanced. 

¥ There is a risk that without an increased commitment by IEA member countries, the 
Hydro IA will not be able to continue as a productive contributor to the work of the 
REWP despite hydropower being the largest component of renewable energy supply 
worldwide.  
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8. Overall Significance of Hydropower Implementing Agreement 
 

During Phase 3, the Hydro IA has continued to advocate worldwide recognition of hydropower 
as a well established, sustainable and safe, environmentally and socially acceptable source of 
renewable energy. In addition, the Hydro IA has worked on subjects of interest to policy makers 
and the hydropower industry, including technical, environmental and social issues and 
integration strategies.  
 
The dissemination of the work on public awareness and hydropower good practices provided 
balanced, objective information about hydropower to ensure that policy makers and regulators 
made sound decisions about existing and new hydro plants.   
 
The work on small-scale hydropower has been particularly successful with its dissemination 
strategy through web site and workshops. The Annex continues to grow in membership and 
support for the small hydro community in both IEA and non-IEA member countries.  
 
The work of the joint Annex on Wind-Hydro Integration has been an excellent example of 
collaboration on a new challenge to both the hydropower and wind industry. The results will 
provide valuable input for effective integration of both energy sources into the electrical network  
 
The new work on managing the carbon balance in reservoirs will provide a valuable contribution 
to the ongoing debate on climate change, and how appropriate and effective policies and 
methodologies can be developed to enable sustainable hydropower development 
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PART II: STRATEGIC PLAN 2010-2014  
 
A strategic approach to the direction of the Hydropower Implementing Agreement in Phase 4 
 

1. Introduction 
 
The Implementing Agreement for Hydropower Technologies and Programmes (Hydropower IA) 
will start Phase 4 addressing the ongoing challenges associated with the development and/or 
continued operation of hydropower projects.  Members of the IA believe that hydropower, when 
well-planned, constructed and operated, represents a reliable and renewable source of electrical 
energy that can help meet the growing energy needs of the world, in a sustainable manner. 
 
The challenge facing participants in the IA is to move to the next level, to provide balanced, 
objective information to decision makers and the public on the merits of hydropower as a 
valuable renewable and sustainable resource, while continuing to expand the universe of 
knowledge on this subject.  
 
The purpose of this Strategic Plan is to provide direction and focus for the activities of the 
Hydropower IA. It builds on the Strategic Plan for Phase 3 and the achievements during that 
Phase. 
 
The Hydropower Executive Committee (ExCo) has developed strategies for the future direction 
of the IA in Phase 4 that are aligned with international priorities. They are presented in this 
Strategic Plan. The Phase 4 Strategic Plan for the Hydropower IA (for the five year period 2010-
2014) has been unanimously approved by the ExCo  
 
The Strategic Plan has been structured into three main parts: 
 

¥ The Strategic Framework covers the goals, objectives, planning process and 
organization of the Hydropower IA. 

 
¥ The Strategic Program coves the longer term research, positioning and outreach themes 

of the Hydropower IA 
 

¥ The Work Program coves the general scope and timelines for specific activities. 
 

2. Strategic Framework 

2.1 Vision  
 
The foundation of an organizationÕs goals and objectives is the Vision Statement it has chosen to 
guide it into the future.  The Vision Statement identifies the direction that an organization is 
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moving toward, and forms the basis of its goals.  The Implementing Agreement (IA) represents a 
partnership of countries, each with an investment in hydropower as an energy resource. 
 
The Hydropower IAÕs Vision for Phase 4 remains unchanged as: 
 
Through the facilitation of worldwide recognition of hydropower as a well established and 
socially desirable energy technology, advance the development of new hydropower and the 
modernization of existing hydropower. 
 

2.2 Mission  
 
The Hydropower IA has adopted a Mission to advance sustainable hydropower and to identify 
the role of the IA in achieving its vision: 
 
Encourage, through awareness, knowledge and support, the sustainable use of water resources 
for the development and management of hydropower. 
 

2.3 Strategic Objectives  
 
The Objective of the Hydropower IA is to allow OECD Member countries and OECD non-
Member countries to work together to foster international co-operation for accelerated research 
and technology development of hydropower as a renewable and sustainable energy source, also 
taking into account other relevant IEA activities.                
 
The program based Strategic Objectives are to: 
 
Facilitate, coordinate and undertake innovative research, development and demonstration 
activities through international cooperation and information exchange 
 
These Strategic Objectives will be achieved by initiatives that:  
 

6. Encourage Public Acceptance of Hydropower as a feasible, socially desirable form of 
renewable energy. 

7. Increase the current wealth of knowledge on a wide array of issues currently associated 
with hydropower. 

8. Explore areas of common interest among international organizations interested in the 
continued use of hydropower as a socially desirable energy resource. 

9. Bring a balanced view of hydropower to the worldwide debate on its feasibility as an 
environmentally desirable energy technology. 

10. Encourage an interdisciplinary approach to the research needed to support the 
technology. 
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2.4 Strategic Planning Process  
 
Strategic Planning is a process to reach an organizationÕs vision by developing a coherent and 
achievable strategy.  To address its future the ExCo used a Strategic Planning process as 
illustrated in Figure 2.1. 
 
Figure 2.1 Strategic Planning Process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Strategic Planning process was begun during Phase 2 with a discussion of the potential 
Strengths and Weaknesses/Opportunities and Threats that face the Hydropower Industry today.  
The discussion was based on a series of papers emanating from a document entitled The Future 
of Hydropower; a discussion of potential strategic initiatives necessary to further the beneficial 
aspects of hydropower worldwide.  
 
Based on this paper, and the discussion it generated, the ExCo was able to develop the Vision 
and Mission Statements that form the foundation of all of its activities.  The Statements clearly 
express the belief that members of the Implementing Agreement represent some of the best 
expertise in the hydropower industry and that cumulatively the resources that they bring to the 
ExCo can be a formidable force in shaping the future of the industry. 
 
From the Vision and Mission Statements, programme goals were established that then led to 
strategic initiatives.  The initiatives form the core of what Phase 4 will accomplish to support 
hydropower as a viable energy resource. 
 
During the first year of Phase 4, the ExCo will undertake a formal review of the Strategic 
Planning Process to ensure that the goals continue to be focused on the Vision and Mission 

Identify  
Strengths/ Weaknesses 

Opportunities/Threats 
 

Assess Performance of 
Initiatives/ Redirect 

Resources 

Vision/Mission 
Statement 

Identify  
Organizational 

Goals/Objectives 

Develop 
Strategic 
Initiatives 



IEA Hydropower IA Phase 3 End-of-Term Report & Strategic Plan Phase 4  
October 2009 

 

25 

Statement.  Recognizing that Strategic Planning is a dynamic process, the ExCo will thereafter 
periodically review progress against what is proposed.  Some adjustments to the plan may be 
needed to improve overall efficiency and guarantee greatest return on investment with respect to 
initiatives pursued.   

2.5 Research, Positioning and Outreach Themes  
 
Hydropower was one of the original and predominant sources of electrical energy in the early 
and mid-20th century. With the worldÕs electricity production predominantly from fossil fuels, 
and energy demand continuing to escalate, the pressures on the worldÕs climate and general 
environmental well-being are also growing. In most countries, hydropowerÕs role is now less 
significant in terms of overall energy production, although often important for the provision of 
ancillary services, including storage. Over the last two decades the development of new 
hydropower projects, as well as the modernization of existing plants, while still significant, has 
been under increasing pressure for a variety of financial, environmental, social and regulatory 
reasons. 
 
However there are opportunities for hydropower to have a more significant position as a 
sustainable component of the worldÕs portfolio of energy production.  To achieve this, the 
Strategic Objectives of the Hydropower IA have subdivided into three Themes. These Themes 
will direct the IAÕs Annexes, tasks and other outreach activities during Phase 4. These Themes, 
and the general components within them, are: 
 
Collaborative R & D 
 
Small Scale Hydropower Resources and Technologies 
Hydropower Integration 
Hydropower and the Environment 
Renewal and Upgrading of Hydropower Facilities  
 
Positioning Hydropower as a Sustainable Energy Source 
 
The Role of Hydropower Facilities in Global Climate Change 
Cumulative Assessment of the Impacts of Hydropower Facilities 
 
Awareness, Understanding and Acceptance 
 
The Social Issues of Hydropower in the Global Community 
Information Dissemination 
Partnerships and Outreach 
 

2.6 Governance and Management  
 
The Executive Committee (ExCo) is the governing body of the Hydropower IA, and comprises 
one representative from each member country. The ExCo meets approximately every nine 
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months. The ExCo ensures that the work and activities of the IA complies with all IEA CERT 
management requirements, as well as cooperating with the REWP, the IEA Secretariat and other 
IAÕs.   
  
To meet the objectives contained in this Strategic Plan, the IA will organize around a system of 
sub-Committees and Annexes.  Figure 2.2 shows the proposed organization in Phase 4.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.2 Proposed organization of the Hydropower Implementing Agreement in Phase 4. 
 
The Hydropower IA is managed by the Secretary, whose responsibilities include operations, 
management and coordination, communications, outreach and representation. The Secretary has 
strong hydropower expertise and capabilities, as well as credentials and experience in outreach, 
analysis and management of R&D. The ExCo is committed to support the SecretaryÕs activities 
during Phase 4, as is appropriate for the ongoing functioning and growth of the IA.   
 

3. Strategic Program 
 
The strength of the Hydropower IA has been the quality products that have been developed over 
the first three Phases. The Annexes have developed and published valuable information covering 
a variety of hydropower themes. These include: 
 

¥ Small Hydropower Resources and Technology  
¥ Guidelines on Upgrading Hydropower Equipment 
¥ Hydropower and the Environment 
¥ Public Awareness 
¥ Hydropower Competency Network  
¥ Hydropower Good Practice.   
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While the work accomplished in Phase 3 has been of tremendous value to the hydropower 
industry, it is just as clear that much more needs to be accomplished.  Issues associated with the 
socially responsible development and operation of hydropower projects continues to face the 
industry.  While some of the Annexes have completed their work, others need to continue their 
studies, taking their research to new levels. 
 
The strategic program for Phase 4 has been established to meet the themes for the IA over this 
period.  
 

3.1 Collaborative R&D  
 
To fulfil its Vision for Phase 4 of the IA, the ExCo has developed the following collaborative 
R&D program, through the continuation of existing Annexes, the creation of new Annexes, and 
consideration of future Annexes: 
 
Continuing Annexes 
Annex II Small Scale Hydropower Resources and Technologies 
Annex X Wind-Hydro Integration (completed in 2010) 
Annex XII Hydropower and the Environment 
 
 
New Annexes 
Annex XI Best Practices in the Modernization of Hydropower Facilities 
 
Possible Future Annexes 
Annex  HydropowerÕs Contribution to Climate Change 
Annex   Security of Hydropower Facilities 
Annex   Economic Aspects of Pumped Storage 
Annex  Ancillary Services provided by Hydropower 
Annex  Development of Hydropower in Developing Countries 

3.1.1 Continuing Annexes 
 
3.1.1.1 Annex II: Small Scale Hydropower Resources and Technologies 
 
Research and studies on small-scale hydropower was an original Annex in Phase I of the 
Implementing Agreement and has been continuous since 1995. The program covers 
technological, organisational and regulatory issues related to small hydro projects. 
 
Annex II on Small Scale Hydropower will continue through Phase 4 with a work plan as seen in 
Table 1. 
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Table 1: Annex II Work Plan Phase 4 
 
Themes Activities 

 
General ¥ World wide small hydro information and technology exchange 

that now includes an operating link to Share Point for its 
members. The website will be upgraded, maintained and updated 
periodically 

¥ Workshops at major conferences, such as HYDROVISION and 
in collaboration with organizations such as ESHA, and in 
conjunction with ExCo or Annex II meetings 

 
Technical 

  
¥ Practical applications of environmental mitigation measures for 

small hydro plants 
¥ Rural electrification, including the application of small scale 

hydropower 
¥ Innovative technologies for small hydro development 
¥ Successful methods for rehabilitation, upgrading and 

modernising of small hydro plants 
¥ Computerized tools for design, assessment and equipment 

selection 
 
International  

  
¥ Country policies and programs. Continuation of on-going work 

with more country representation and meetings/workshops to 
gain experiences of government policies and consensus of what 
works and what needs improvement 

¥ Hands-on post secondary experience and /or education 
 
 
3.1.1.2 Annex X: Joint Annex on Integration of Hydropower and Wind Energy Systems  
 
Hydropower is one of the original and predominant sources of electrical energy in the world and 
it is an important provider of ancillary services, including storage. Hydropower now has an 
additional role in the integration of other renewable energy sources, especially wind energy into 
the electrical network. The work of Annex X is a joint effort between the Hydropower IA and the 
Wind IA. Research is nearly completed examining how wind and hydropower technologies can 
best work together to provide a stable supply of electricity to an interconnected grid. It is 
possible that hydropower facilities may be able to provide an increased role in integrating wind 
power by storing water during high-wind periods, however, issues such as load following, power 
reserves, and generator and grid operations have to be taken into consideration. 
The need for this Annex was driven by the rapid growth (10 to 20% per year) of wind generation 
throughout the world as efficiency, reliability and cost performance improves.  As wind power is 
intermittent and cannot be reliably forecast, the integration of these resources into an electricity 
grid can have significant impacts.  Hydropower, through its flexible operation mode and 
reservoir storage capability, is considered by the wind industry as an ideal partner in certain 
locations. This is enhanced by hydropowerÕs physical and technical infrastructure already in 
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place.  From its perspective, the hydropower industry acknowledges both the benefits, and the 
potential restrictions, in providing a Òfirm and shapeÓ service.  The Wind IA formed an Annex 
on the Integration of Wind and Hydropower System, and the Hydropower IA has collaborated in 
the form of a Joint Annex, under the leadership of the Wind IA.  This joint Annex on Integration 
of Wind into Hydropower Systems (Annex X) has some common goals, and some particular to 
the Hydropower industry.  Working together with the Wind Annex, the Hydropower Annex X 
had the objective of identifying ways that hydropower could enhance the development of wind 
energy, while increasing its own value and effectiveness. 
 
This Joint Annex (Annex X) is nearing completion, with publication of the results expected in 
2010 
 
3.1.1.3 Annex XII: Hydropower and the Environment  
 
Task 1 - Managing the Carbon Balance in Freshwater Reservoirs 
 
There has been increased awareness about the potential impacts on the carbon balance as a result 
of hydropower development, and in particular of the impoundment of freshwater reservoirs. An 
Annex on this subject will investigate this issue, and a comprehensive work program is being 
developed with strategic objectives to:  
 

¥ Increase knowledge of the physical, biological and chemical processes which interfere 
with the carbon balance in reservoirs, 

¥ Establish guidelines for planning studies on the carbon balance in reservoirs, and  
¥ Standardize GHG flux evaluation methods.   

 
The Annex will be managed by Brazil, with CEPEL as Project Manager and the work undertaken 
by CEPEL in partnership with the Federal University of Rio de Janeiro. Other IEA Hydro 
members, Japan, Norway, and Finland will contribute to this Annex with case histories and 
experiences from their own countries.  
  
The kickoff Annex meeting to confirm the work program will take place in September 2009 at 
CEPELÕs offices in Rio de Janeiro, Brazil. A panel discussion will cover the Annex work 
program in October 2009 at HYDRO 2009 conference taking place in Lyon, France.   
  
Task 2 - Updating the Recommendations of Annex III  
 
Hydropower is a major renewable energy resource that can play an important r™le in enabling 
countries to meet sustainability objectives.  However, to achieve this goal, it is necessary for 
hydropower developments to meet environmental, social and economic standards that are 
acceptable to all stakeholders.  
 
This subject was addressed in a comprehensive 5-year study by Annex III of IEA Hydropower 
during Phase 1 (1995 - 2000). Nine countries (Canada, China, Finland, France, Japan, Norway, 
Spain, Sweden, and the United Kingdom) divided into sub-task groups to collect and analyse 
information on the environmental and social effects of hydropower.  
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At the IEA Hydro ExCo meeting in October 2007, it was concluded that this important work 
may not be getting the exposure that it warrants and that it could have a far greater effectiveness 
for the regulatory and project approval roles of Government Agencies and the like if the key 
recommendations of Annex III were updated. This activity is underway and scheduled for 
completion in 2010. 
 

3.1.2 New Annexes 
 
Annex XI:  Best Practices in the Modernization of Hydropower Facilities 
 
As powerplants age, many utilities are putting significant effort and resources into a hydroplant 
modernization program. They have found that these initiatives can lead to a speedy return on 
investment, particularly where some form of renewable energy incentives are available.  
 
There is a significant body of knowledge and experience on technical aspects of overhauls and 
retrofits, from the utilities themselves, consultants and equipment suppliers. This includes a 
considerable amount of published information (papers, articles, conference proceeding, 
guidelines) covering equipment and system improvements in design, size and performance.  
 
Just as important to the success of a refurbishment project, but with much less published 
information, is best management practice in taking the project from conception to 
implementation and finalization.  
 
All utilities have to ensure that they are at or close to best practice in all their processes and 
practices, particularly during these present harsh economic conditions. This also has to embrace 
an environment of skills shortages, the retirement of experienced staff and more commercial and 
social accountability. 
 
There is considerable need to understand best practice in modernizing powerplants. An Annex on 
this subject will investigate this issue, and a comprehensive work program is being developed 
with strategic objectives to:  
 
Provide useful information on best practice for modernizing existing hydropower to hydro 
professionals such as hydro-owners, operators and future developers, hydro planners and 
designers, etc 
 
The proposed methodology will be to collect and compile information and case histories on 
planning and executing overhauls, retrofits, upgrade, rehabilitation and general modernization of 
existing hydropower installation worldwide.  
 
The information gathered will cover: 
 

¥ Strategic planning approach, including how financial support schemes (CDM, green 
certificates, feed-in tariffs) influence decisions to invest in renewals and upgrades. 
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¥ Decision making criteria in the selection of the modernization plan selected, including  
energy policy and  energy security  and integrated water resource management  

¥ Statistics on costs of modernization projects 
 
Case histories (20+/-) of specific projects will cover best practices and lessons learned on subject 
matter such as:   
 

¥ Innovative technical approaches to modernization of hydropower plants 
¥ Selection of mechanical and electrical equipment 
¥ Selection of civil and architectural works 

¥ Innovative management approaches to modernization of hydropower plants 
¥ Project delivery 
¥ Workforce organization and management  

¥ Innovative environmental management approaches during modernization of hydropower 
plants 

¥ Approaches taken in developing countries 
 

The Annex will be managed by Japan, with NEF as Operating Agent and the work undertaken by 
Japan and Norway. The Hydropower IEA members will contribute to this Annex with case 
histories and experiences from their own countries.  
  
The work program will be undertaken through task sharing and an Annex kickoff meeting to 
confirm the work program will take place prior to the October 2009 ExCo meeting in Japan. The 
duration of the Annex will continue through Phase 4  
 

3.1.3 Possible Future Annexes 
 
Discussions have been held during ExCo meetings on other subject matter that may form the 
basis for joint collaboration on R&D topics in the future. These include: 
 
 
(i) The Role of Hydropower as a Sustainable Energy Source 
 
Appropriately developed hydropower has long been recognized as a sustainable resource having 
a positive impact on global change. However, this knowledge is not universally accepted and 
more work is required to position hydropower positively and appropriately. This is also the 
subject of a possible future Annex in collaboration with other groups such as IHA 
 
Proposals for a new Annex on the Role of Hydropower as a Sustainable Energy Source will be 
discussed during Phase 4, with an initial activity being a comprehensive review of on- going 
initiatives.   
 
(ii) Security of Hydropower Facilities 
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Since September 11th, 2001 there has been a heightened awareness of man-made security hazards 
to hydropower projects.  This, together with the already well-developed response mechanism to 
natural hazards, has led to a number of comprehensive, but largely national or regional, 
approaches.  Proposals for a new Annex on Security of Hydropower Facilities will be discussed 
during Phase 4, with an initial activity being a comprehensive review of on- going initiatives.  
This will include utility-specific, regional, national and international programs and plans for the 
future. In addition to security hazards, consideration will be given to including the broader issue 
of safety of hydropower facilities, as well as to operating-level public safety initiatives.  
 
(iii) Economic Aspects of Pumped Storage 
 
HydropowerÕs role as an energy producer is enhanced by its value as a provider of ancillary 
services.  Energy storage requirements are also increasing in importance and value to support 
both large-scale fossil-based generation and small-scale distributed generation; particularly 
where large amounts of non-firm renewables are integrated.  The role of hydropower in 
providing energy storage through pumped storage is a significant opportunity in some electricity 
systems, though barriers exist to its wide-scale deployment. The scope of an Annex will be 
discussed in Phase 4, which would address the opportunities for pumped storage as well as the 
barriers, and provide suggestions for ways to improve economics, viability and acceptance. 
 
(iv) Ancillary Services Provided by Hydro Power 
 
Energy storage is one specific ancillary services provided by hydropower. However the broader 
issues of the providing these services could be the subject of a new and separate Annex.  
Alternatively, these initiatives could be bundled as tasks under one Annex.  The level of interest 
and final decision will be made early in Phase 4. 
 
(v) Development of Hydropower in Developing Countries 
 
In many countries hydropower, together with dams for irrigation, water supply, etc., has had 
important roles in their economic and social development.  Recently, barriers which are both real 
and perceived have slowed this growth in many parts of the world.  Electricity, together with 
clean drinking water and water for irrigation, is arguably the most important driver for quality of 
life and opportunities in these countries, yet the rates of development are far less than needed. 
 
A possible new Annex will work with national and multi-national agencies to gather experiences 
of good practice, identify opportunities for change and address systemic barriers.  From this, the 
Annex will propose ways that hydropower can help address the needs of developing countries to 
provide sustainable energy sources through low cost electricity and also promote social 
development for local communities. 

 3.2 Positioning Hydropower as a Sustainable Energy Resource  
 

Hydropower is a major renewable energy resource that can play an important r™le in enabling 
countries to meet sustainability objectives.  However, to achieve this goal, it is necessary for 
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developments to meet environmental, social and economic standards that are acceptable to all 
stakeholders. 
 
This subject was addressed extensively by the IEA Hydropower IA in Annex III, during Phase 1 
(1995 - 2000). Nine countries divided into sub-task groups to collect and analyse information on 
the environmental and social effects of hydropower.  
 

3.2.1 The Role of Hydropower Facilities in Global Climate Change 
 
Annex III laid the foundation for subsequent work which is contributing to the global effort of 
making hydropower development more sustainable.  IEA Hydropower's Annex VIII 
ÒHydropower Good Practices: Environmental Mitigation and BenefitsÓ (NEF, 2006), was the 
first study of its kind to document so extensively more than 60 international Good Practices case 
studies, using criteria identified in Hydropower and the Environment.  The report was also used 
in the development of the International Hydropower Association (IHA)Õs Sustainability 
Guidelines (2004), written primarily for developers and owners, 
 
In Phase 4, the Hydropower IA will intensify efforts to position hydropower as a sustainable 
energy resource. This will be accomplished by activities that include: 
 

¥ The work of Annex XII, Task 1, Managing the Carbon Balance in Freshwater 
Reservoirs. This Annex addresses the increased awareness of the potential impacts on the 
carbon balance as a result of hydropower development, and in particular the of 
impoundment of freshwater reservoirs 

¥ The update of the Annex III Recommendations (Annex XII Task 2), which will include a 
focused dissemination program including representation to government agencies, 
presentations at conferences, published articles and papers and a dedicated section on the 
ieahydro website  

¥ Dissemination of general information showing hydropower as a sustainable resource and 
its positive impact on global change, through published articles and papers and a 
dedicated section on the ieahydro website. This is also the subject of a possible future 
Annex in collaboration with other hydropower groups such as IHA 

 

3.3 Hydropower Awareness, Understanding & Acceptance  

3.3.1 The Social Issues of Hydropower in the Global Community 
 
Research Priorities 
 
The challenges to hydropower development - including changing social values on energy 
choices, concerns about environmental impacts, and general restructuring of the regulatory 
framework governing energy production Ð create new requirements and opportunities for 
information to adequately support hydropower development.  Most research underway at present 
is related to improvements in equipment, methods to assess performance and software.  While 
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the majority of investment is provided by the manufacturing and commercial sectors, limited 
funds are also invested by public and private utilities through industry research groups such as 
CEATI and EPRI.  However, there is little investment in research in other, non-equipment areas 
nor any structured, co-ordinated approaches addressing the full span of research needed to 
support the technology.  Issues such as what areas require either new or additional study, the 
amount of investment needed, and who should take leadership roles in sponsoring studies need to 
be addressed. 
 
The ExCo recognizes that it is in a unique position, with membership representing major 
hydropower producing nations worldwide, to bring a co-ordinated response to the needs for 
research to support hydropower operations and development.  Based on the expertise of its 
members, the ExCo will play a key substantial role in identifying research needs, scoping 
research studies, and identifying potential supporters.  
 
During Phase 4 of the IA, a Strategic Research Sub-Committee will be organized to address the 
needs of research in the hydropower community. There are many areas of research in 
hydropower needing consideration and these will be identified through workshops and 
coordination with research groups such as CEATI, EPRI and others.  The deliverables from this 
committee will be a report outlining R&D needs as well as the benefits achievable. 
 

3.3.2 Information Dissemination 
 
Public Acceptance of Hydropower 
 
The ExCo believes that the successful future of hydropower is, to a degree, dependent on 
articulating a clear and objective message about the advantages and disadvantages of 
hydropower technology.  The underlying belief is that well-planned, constructed and operated 
hydropower represents a viable competitive renewable and sustainable energy technology.  
While there are consequences of this technology, resulting in either social or environmental 
impacts, there are also benefits associated with development and operations that result in a clean 
energy technology, when compared to currently available alternatives. 
 
In Phase 2/3, Annex VI on Public Awareness addressed the issue of public acceptance of 
hydropower through the provision of objective, balanced information. Outcomes included 
significant documentation and publications, and an extensive web-based information source. 
 
A Phase 4 initiative of the IA will be the continuing dissemination of this information.  The 
results from Annex VI, which document hydropowerÕs positive aspects, will be communicated to 
a wide array of audiences through the members of the ExCo, the Operating Agents of all 
Annexes and the IA web site.   
 
Another Phase 4 initiative will be to accumulate additional information for populating the web-
site, as well as updating the existing information 
 
Website 
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The Hydro IA website, www.ieahydro.org, is the primary vehicle for dissemination of 
information. The website was completely redesigned and updated in 2006 and provides ready 
access for users from around the world.  
 
At the beginning of Phase 4, the functionality of the website will be reviewed based on recent 
improvements in technology. Modifications will include a key word search facility, 
improvements in the logging of visitor requests and enhanced accessibility for members.  
 
Annex II Small Scale Hydropower has its own website at www.small-hydro.com which caters 
primarily for the small hydro community. This web site has been completely redesigned recently 
and includes an operating link to Share Point for its members. The website will continue to be 
upgraded, maintained and updated periodically 
 
The IEA OPEN Bulletin is now online with over 6200 subscribers amongst hydropower and 
renewable energy agencies. The Hydro IA will continue to provide input to the Bulletin for the 
dissemination of its achievements & activities.  

3.4 Partnerships and Outreach  

3.4.1 Strategic Alliances with Other Organizations 
 
Throughout the world there are numerous organizations involved in continuing the advancement 
of hydropower.  Most notable of these groups are the International Hydropower Association 
(IHA), International Committee on Large Dams (ICOLD), the United States National 
Hydropower (NHA) and the Canadian Hydropower Association (CHA).  In addition, there are 
other less well known groups. 
 
During Phase 3, a Strategic Outreach Sub-Committee of the ExCo co-ordinated these activities. 
This outreach activity will continue during Phase 4, including: 
 

¥ Coordination with the IHA on the Hydropower Sustainability Guidelines and the work of 
Annex XII Task 1 

¥ Coordination with the European conferences, (HYDRO and Hydropower) and the North 
American conferences (HydroVision and Waterpower) holding workshops, meetings and 
communicating our activities   

¥ Coordination with other IEA Implementing Agreements, for example Wind Energy, 
Ocean Energy Systems etc., on subjects of common interest 

 
The Sub-Committee will also identify needs for, and establish, strategic alliances, with other 
hydropower interest groups worldwide.  Alliances will focus on areas of common needs and 
interests, and will be geared towards seeking solutions to common problems. 
 

3.4.2 Increased Membership 
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The strength of the Hydropower IA will be enhanced by an increased membership from countries 
both inside and outside the OECD that operate significant amounts of hydropower, or are in the 
construction /planning stages. Specifically the ExCo will seek to increase membership in 
countries with a significant and well-organized hydropower infrastructure. This will be achieved 
by a activities designed to:  
 

¥ Identify potential new member countries, and develop networks with their representatives 
¥ Communicate with potential new members the activities of the Annex, the benefits of 

participation, and the ways in which this will enhance those countriesÕ own national 
hydropower activities 

¥ Present activities and outcomes of the Hydropower IA at national and international 
meetings 

¥ Communicate specific technologies and programmes directly through papers, brochures 
and the web-sites 
 

4. Work Program 
 
During the next five years (2010-2014), the Hydropower IA intends to undertake work activity in 
all key areas identified under Continuing and New Annexes in the Strategic Program. 
 
The specific R&D tasks already initiated and those planned to be initiated soon (subject to 
approval of this Strategic Plan) are presented below in terms of organization, issues and activities 
and timeline. 

4.1 Organization  
 
In Phase 4, research activities will continue on existing Annexes II, X and XII, and commence 
immediately on one new Annex. 
 
 
Table 1: Structure of Annexes under Phase 4 of the Hydropower IA  
 
 
Annex  
 

 
Operating Agent 
 

 
Status 
 

 
Annex II  
Small Scale Hydropower Resources 
and Technologies 
 

 
 
Canada 

 
 
Continued from Phase 1  

 
Annex X 
Integration of Wind into Hydro 
Systems 
 

 
 
Joint Annex with Wind 
IA 

 
 
Continued from Phase 3 
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Annex XII  
Hydropower and the Environment 
 

 
 
Brazil (Task 1) 
Finland (Task 2) 

 
 
Continued from Phase 3 

 
Annex XI 
Best Practices in the Modernization of 
Hydropower Facilities  
 

 
 
Japan 

 
 
New to Phase 4 

 

4.2 Issues and Activities  
 
The work program for Phase 4 is shown in Table 2. This table is organized by strategic Program 
Theme, Key Issues, Approach and Activity. 
 
Table 2: Structure of Annexes under Phase 4 of the Hydropower IA  
 
Strategic 
Program Theme  
 

 
Key Issues 
 

 
Approach 
 

 
Activity  
 

 
Collaborative 
R&D  
 

 
Continued development 
of small hydro 
internationally 
 
Increased development 
of wind energy and 
need for system 
integration with 
hydropower as a 
predictable source 
 
Requirements to 
manage the effect of 
reservoir inundation. 
 
 
 
Continuing and 
increased interest in 
hydropower and 
environmental issues 
 
As powerplants age, 
there is increased 

 
Annex II: Small Scale 
Hydropower 
 
 
Annex X: Joint Annex on 
Integration of 
Hydropower and Wind 
Energy Systems 
 
 
 
Annex XII: Task 1 
Managing the Carbon 
Balance in Freshwater 
Reservoirs  
 
 
Annex XII: Task 2 
Updating the 
Recommendations of 
Annex III 
 
Annex XI Best Practices 
in the Modernization of 

 
Coverage of technical 
issues, policy and project 
development 
 
Modelling and case 
histories of system 
integration of wind and 
hydropower 
 
 
 
Developing measurement 
methodology and 
predictive models. 
 
 
 
Updated approaches to 
environmental issues 
affecting hydropower 
 
 
General information and 
case histories of best 
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recognition of 
economic and system 
benefits of 
modernization 
 

Hydropower Facilities 
 

practice  

 
Positioning 
Hydropower as a 
Sustainable 
Energy Source 

 
The Role of 
Hydropower Facilities 
in Global Climate 
Change 
 
 
 
 
 
 

 
Annex XII: Tasks 1 and 
2 
 
Possible new Annex on 
role of hydropower as a 
sustainable resource 
having a positive impact 
on global change. 

 
Continued positioning of 
hydropower through 
meetings, conferences 
and website. 
Annex XII Tasks 1 &  2,  
and a possible new 
Annex in collaboration 
with other groups such as 
IHA 
 

 
Hydropower 
Awareness, 
Understanding 
& Acceptance 
 

 
The Social Issues of 
Hydropower in the 
Global Community 
 
Information 
Dissemination 
 
 
 
 
 
 
Partnerships and 
Outreach 
 

 
Research priorities 
 
 
 
Public acceptance of 
hydropower 
 
 
 
Website 
 
 
Strategic alliances with 
other organizations 
 
 
 
 
Increased membership 
 
 

 
Workshop to identify 
research priorities to 
address social issues 
 
Continued dissemination 
of information through 
meetings, conferences 
and website 
 
Update functionality and 
content of  website 
 
Alliances with 
hydropower associations 
and organizations, 
conferences and other 
IEA IAÕs   
 
Ongoing efforts to 
increase membership 

 

4.3 Timelines  
 
A tentative timeline for the tasks and activities proposed for Phase 4 are presented in Table 3.  
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Table 3: Timelines for Annexes under Phase 4 of the Hydropower IA  
 
 
Annex  
 

 
Operating Agent 
 

 
Timeline 
 

 
Annex II  
Small Scale Hydropower 
Resources and Technologies 
 

 
 
Canada 

 
 
Continuing through Phase 4  

 
Annex X 
Integration of Wind into Hydro 
Systems 
 

 
 
Joint Annex with Wind IA 

 
 
Completion in 2010 

 
Annex XII  
Hydropower and the Environment 
 

 
 
Brazil (Task 1) 
Finland (Task 2) 

 
 
Completion in 2011 
Completion in 2010 

 
Annex XI 
Best Practices in the 
Modernization of Hydropower 
Facilities  
 

 
 
Japan 

 
 
Continuing through Phase 4 

 

5. Collaboration with IEA 
 
The Hydropower IA operates within an institutional structure that comprises its ExCo and its 
Annexes, the Committee on Energy Research and Technology (CERT), the IEA Governing 
Board, and the Renewable Energy Working Party (REWP). REWP supports and guides the 
Hydropower IA as it contributes positively to the quality of the IEA Energy Technology 
Collaboration Program, as well as to the national programmes of the Contracting Parties.  
 
During Phase 4, the Hydropower IA Executive committee will continue to collaborate with the 
REWP to: 
 

¥ Add value to national R&D programmes through international collaboration  
¥ Promote REWP R&D strategy for developing renewable energy technologies and 

solutions 
¥ Contribute to the strategic agenda of the REWP 
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The Hydropower IA looks forward to continuing a productive working arrangement with REWP 
and its Secretariat, to achieve our objectives in Phase 4. The Hydropower IA respectfully 
requests the following IEA support: 
 

¥ Encourage IEA member countries that are qualified prospective members of the 
Hydropower IA to join the Implementing Agreement 

¥ Continue to provide administrative support for Hydropower IA outreach efforts to inform 
and engage stakeholders and decision makers in order to increase participation, 
membership and sponsorship 

¥ Continue to invite Hydropower IA to IEA conferences, meetings and events that provide 
opportunities for networking with governments and industry. 

¥ Continue to engage the Hydropower IA in NEET meetings and events 
¥ Continue to provide legal counsel where necessary and appropriate 

6. Strategy and Performance Review 
 
The Phase 4 Strategic Plan is for use as a guiding reference document and is subject to change as 
appropriate. Periodic reviews will take place to both review the performance of the program and 
confirm that it is meeting the strategic planning objectives. This review will continue to take 
place at each ExCo meeting.  
 
 


