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Editorial  

This is the second issue of the newsletter under the new name and logo, and now with a new 
Chairman, but very little else has changed. This edition was originally scheduled for March, but due 
to pressure of work has been delayed until June. Incorporating the comments of the 2013 
readership survey and bringing a new look to the newsletter is still a plan to be implemented over 
the coming issues. Thank you to all contributors and to the various discussions following from the 
last issue.  

News & Views is the twice-annual journal of the Irrigation and Water Forum (IWF), the British Section of the 
International Commission on Irrigation and Drainage. The deadlines for contributions are the end of February and 
September, for publication at the end of March and October. The views expressed within these pages are those of 
individual authors and do not necessarily represent any official stance of IWF or ICID International.  
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IWF operates under the auspices of the Institution of Civil Engineers, London, Registered Charity No. 1010409. 

Front Cover 

This issue’s front cover is from Ghana, photographed by Francis Wellens. 

ICID & IWF Online 

ICID website is www.icid.org and the Irrigation and Water Forum (British Section of ICID) has a new website at  
www.iwaterforum.org.uk  

On our site is a list of members with contact email and website links. If you would like to be included, contact Melvyn 
Kay via the website. Please send us your email address!!! We can then keep you up to date with information from HQ 
in India and from other national committees, meeting dates, etc. 

The Journal of Irrigation and Drainage is also online at: http://www.wiley.com/wileychi/irrigation/editorial.html or at 
www.interscience.wiley.com. 

 Facebook  

The IWF Facebook page (IWF Facebook) now has 266 Likes and due to this popularity may become the primary focus 
for IWF social media efforts. Please note that in order to interact with the page, you must have a Facebook account. 

 LinkedIn 

The LinkedIn page (LinkedIn page) now has 54 members and is attempting to create an environment that encourages 
Q&A sessions, topical discussions, and interaction among members for professional development. Again you will need 
to have an account to interact with the page. Topics posted for discussion have included: 

• Will use of prepaid meters (smart cards) lead to the demise of PIM / IMT as we know it? 
• Is pipeline conveyance (at tertiary level) in the ascendancy? 
• What are the implications for irrigation in areas with substantial wet seasons? 
• Subsurface drip irrigation 
• More food, fewer floods 
• The future of irrigation 
• Water and energy linkages to food, feed, fibre 
• The energy sector is lagging behind on water challenges 

 Twitter  

The Twitter account (Twitter) has 74 followers and is currently the primary focus of our social media efforts. Tweets 

should be sent to either Emily Lewis (lewis.emily@gmail.com) or Tim Fuller (Tim.Fuller@ice.org.uk) and they will place 
it on the account. 

ICE Associated Societies 

The ICE Associated Societies are aiming to develop a strong presence on social media platforms, to effectively 
promote events and activities, to improve engagement with both AS members and prospective members, and to 
create a more cohesive, joined-up community overall. Please also check out the Associated Societies LinkedIn profile 
and Twitter account. 

 

http://www.icid.org/
http://www.wiley.com/wileychi/irrigation/editorial.html
http://www.interscience.wiley.com/
http://www.facebook.com/iwaterforum
http://www.linkedin.com/groups?home=&gid=5054493&trk=anet_ug_hm
https://twitter.com/iwaterforum
mailto:lewis.emily@gmail.com
mailto:Tim.Fuller@ice.org.uk
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FROM THE CHAIR 

A few words from our out-going Chairman Bruce Lankford: 

Dear IWF members 

I believe this to be my last ‘From the Chair’ letter for the News and Views. This is 
because my three year term has come to an end – allowing me to hand over to Simon 
Howarth (who will be working with support from his committee and in particular a fellow 
Mott MacDonald colleague, Marieke Nieuwaal).  

It has been a great privilege to head up the IWF/ICID these past three years and to 
build on the shoulders and work of previous Chairs. For me three accomplishments 
come to mind; firstly has been the name change from ICID.UK to the Irrigation and 
Water Forum; secondly has been a revamped website; and thirdly, I particularly thank 
members for allowing me to organise our half-day and full-day seminars alongside with 
the UEA Water Security Centre, where I am also based. This has given us a range of 
topics inspired by brainstorming discussions held during very fruitful committee 
meetings. From these events, two highlights included; the day-long meeting in 

November 2012, where we were able to host the World Bank alongside other high-level participants to discuss 
irrigation policy at an international level; and the recent February meeting on canal reform.  

The seminars held in the last three years are listed here: 

February 2011  “Water and UK Foreign Policy”  
November 2011  “Water Security Seminar” (a day long continuation of the half day Feb meeting) 
February 2012  “Water-food-energy nexus: Challenges & opportunities” 
November 2012  “Irrigation policy in a time of drought and high food prices” 
February 2013  “What colour is your water? A critical review of blue, green and other ‘waters’” 
November 2013  “Water and the Green Economy” 
February 2014  “The daunting challenge of canal irrigation reform for water productivity and food security”  

My sincere thanks to all IWF members who gave presentations and/or attended these meetings. You always made for 
a very successful day and engaging discussion. I might also mention that I think the ‘wine and nibbles’ networking 
events after the November meeting have been an exciting experiment and one that I hope continues at least once a 
year.  

One of the benefits of these kinds of seminars, hosting UK and international speakers, is that they reveal the kinds of 
challenges we grapple with at IWF, and in doing so, hopefully have attracted a new generation of University students 
to the meetings. Let’s hope many of these, who join IWF gratis when paying for attendance, will stay with us.  

However, one of the perennial mysteries of putting on this three year seminar programme has been the lack of 
attendance by many UK-based NGO professionals, policy people and scholars working on irrigation, despite many 
attempts to encourage greater participation. I hope that the IWF committee can solve that particular puzzle.  

I was delighted to receive, nearly a year ago, Jeremy Bird’s acceptance to our invitation to give the Gerald Lacey 
lecture this May 2014. Being the IWMI Director General plus a long-time UK member of our organisation, Jeremy will 
be very much amongst friends and we are sure to give him a warm welcome.  

I’d like to personally thank all the committee members who have been with me for the last three years. Of everyone, I 
think Peter Johnson has been deserving of a medal given his time and efforts on the budgets and accounts well 
beyond his initial three years. The fact that News and Views has been in good hands via Adrian and now Oliver is also 
notable. Finally, I’d like to mark our growing social media presence supported by Emily.  

May I wish Simon and his committee very well for the future. Looking at the near and far horizons from my outgoing 
position, there are still issues regarding our sustainability. Keeping new recruitment going, plus reducing ‘churn’ of 
younger members, will be a perennial challenge. Another is to make sure that we are the ‘go to’ organisation in the UK 
on matters related to irrigated food security. From my experience both are not easy to achieve. My plea to you as 
members is to offer any assistance possible.  

I would also like to thank Tim for his constant attention during committee meetings but also on an on-going daily basis. 
He and others in the ICE team have made my job as Chair far easier. It is only by being in this position that one can 
see how well our arrangement with the Institution works.  

Looking forward to seeing you at the November 2014 meeting, 

Best wishes 

Bruce 
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WERE YOU THERE? – TECHNICAL MEETINGS

The daunting challenge of canal 
irrigation rehabilitation for water 
productivity and food security  

UEA Water Security/IWF Event, ICE London 
21 February 2014 

IWF and the UEA Water Security Research Group held a 
very interesting half day technical meeting at Institution of 
Civil Engineers, ICE, in London (The event was also 
made available on-line by ICE).  

The meeting explored the appropriate design and reform 
of canal irrigation systems and services under the guise 
of irrigation rehabilitation and modernisation. The 
rationale for the meeting came from an understanding 
that the improvement of irrigation performance, 
underpinned by design that offers better manageability, 
will support increases in water and land productivity 
necessary to meet future food demands – yet without 
having to default to pressurised irrigation systems, such 
as sprinkler and drip. Paradoxically, and to remind 
readers, it is perhaps somewhat disappointing that the 
draft 2013 publication “Solutions for Sustainable 
Agriculture and Food Systems” prepared by the 
Sustainable Development Solutions Network failed to 
refer to the challenges and rewards of canal irrigation, 
instead highlighting the popular but nonetheless risky 
solutions of micro-scale irrigation technologies.  

Following a brief opening by the Chair of IWF (Bruce 
Lankford), John Hennessy provided an enlightening and 
enjoyable introduction to the keynote speaker, from one 
of the most foremost specialists working in the field of 
canal reform, Hervé Plusquellec.  

In some respects John’s 
introduction was a 
microcosm of the whole 
afternoon, showing the 
immense intellectual and 
practical battles and 
debates held around 
irrigation in the last 40 
years, some of which are 
now passing into history. 
The grave danger is that 
without continuity, a new 
generation of irrigation 
scientists and engineers 
may have to relearn many 
lessons.  

After John’s introduction, Hervé (recently of the World 
Bank) gave his a keynote presentation entitled “Improving 
performance of canal irrigation systems in developing 
countries is long-overdue: Hope or desperation?”. His 
presentation gave an excellent overview of the 
challenges, promises and policy options for global 
irrigation. Hervé then admirably drew the middle path 
offering both hope but also considerable caution if global 

donors do not switch more decisively towards supporting 
canal irrigation.  

Following Hervé, Martin Donaldson (Independent 
Consultant and long-standing member of IWF/ICID.UK, 
including on the committee) reflected on his “Experiences 
of Irrigation Rehabilitation and Modernisation in Vietnam” 
including covering both new technologies but also 
lessons learnt.  

Next Adrian Laycock (Independent Consultant and also 
very well known to members of ICID.UK for his long 
tenure on the UK committee) gave a talk entitled 
“Directions and degrees for canal modernisation; more or 
less? (With references to Pakistan, Sudan and Armenia)”. 
As well as covering new technologies and designs, 
Adrian’s presentation highlighted some colourful 
examples of what can go wrong (or awry) with irrigation 
rehabilitation.  

The meeting was then honoured to have two other 
international speakers. First Robina Wahaj from the FAO 
gave a fascinating summary of recent work with her talk 
“Performance of irrigation management: Analysis from 60 
irrigation systems in the world”. Her conclusions included 
the finding that productivity was extremely variable, and 
perhaps more surprisingly the presence and strength of 
water users associations do not influence irrigation 
performance. Robina’s presentation and findings sparked 
an interesting debate about how to research 
performance, what factors help determine performance 
and what lessons can be inferred from research.  

Finally, Beau Freeman (who flew in from Germany being 
based with Lahmeyer International) gave a spirited final 
presentation titled “Inconvenient truths: irrigation 
modernization in transition and lessons from the Western 
U.S.” His message of the rich detail of water dynamics 
and management on irrigation systems and districts was 
well received by the audience – but also pointing to the 
conclusion that much of today’s irrigation research does 
not answer the types of questions and insights Beau was 
highlighting.  

There then followed a panel discussion until close of 
play. The essence of this discussion, perhaps not 
unexpectedly, was that canal irrigation was both 
considerably being ignored, but also a vastly complex 
topic for policy makers and researchers to engage with.  

In summary the audience enjoyed within the space of 
about 3.5 hours, an array of talks giving an insight to the 
rich field of canal irrigation. The presentations of Martin, 
Adrian and Beau offered an important regional, country- 
and scheme-level analysis that grounded and explicated 
the global presentations of Hervé and Robina.  

You can listen to the lectures by clicking on the link 
below: 

http://www.ice.org.uk/Events-conferences/Recorded-
lectures/Lectures/The-daunting-challenge-of-canal-
irrigation-reform-  

http://www.ice.org.uk/Events-conferences/Recorded-lectures/Lectures/The-daunting-challenge-of-canal-irrigation-reform-
http://www.ice.org.uk/Events-conferences/Recorded-lectures/Lectures/The-daunting-challenge-of-canal-irrigation-reform-
http://www.ice.org.uk/Events-conferences/Recorded-lectures/Lectures/The-daunting-challenge-of-canal-irrigation-reform-
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The Water, Energy and Food Security 
Nexus – is it really new?  

Gerald Lacey Memorial Lecture, ICE London  
12 May 2014 

The 2014 Gerald Lacey Memorial Lecture was given by 
Jeremy Bird, Director General of the International Water 
Management Institute (IWMI), who is based in Sri Lanka. 

The Bonn 2011 Water Energy and Food Security Nexus 
Conference has initiated an array of international and 
regional conferences, but is it really new? Is it just 
another way of repackaging integrated water resources 
management? Some say that a new approach is required 
to gain traction outside of the water world. Others point to 
situations where, from a political perspective, 
implementing IWRM principles has not been possible 
leading to adoption of non-optimum but still workable 
solutions. Does a nexus approach offer new possibilities?  

The lecture argued that there have been numerous cases 
where policy in one area has had adverse consequences 
on another sector and the magnitude of the negative 
impacts is sufficient to justify attempts to promote more 
‘joined up thinking’. And although not completely new, the 
nexus approach offers a pragmatic way to minimize such 
impacts in the future. There is room for both nexus 
thinking and an IWRM process – they are not mutually 
exclusive.  

Case studies from the research of IWMI and others over 
the past ten years illustrated these points and made the 
case for a knowledge base and integrative tools to assist 
decision makers come to grips with the ever increasing 
complexities inherent in water resources management. 

The lecture is now available for playback at the following 
link http://www.ice.org.uk/Events-conferences/Recorded-
lectures/Lectures/Gerald-Lacey-Memorial-Lecture-2014--
--The-Water,-E 

 

http://www.ice.org.uk/Events-conferences/Recorded-lectures/Lectures/Gerald-Lacey-Memorial-Lecture-2014----The-Water,-E
http://www.ice.org.uk/Events-conferences/Recorded-lectures/Lectures/Gerald-Lacey-Memorial-Lecture-2014----The-Water,-E
http://www.ice.org.uk/Events-conferences/Recorded-lectures/Lectures/Gerald-Lacey-Memorial-Lecture-2014----The-Water,-E
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AROUND THE WORLD

Public Private Partnership Organisation 
and Management for Efficient and 

Effective Irrigation for Agriculture in 
Ghana 

Oliver Taylor & Louis Agbe 

1. Background 

The ultimate measure of efficiency and effectiveness of 
development is the longevity or sustainability of that 
intervention, which results from the ability of users to 
maximise profitability and ensure that an adequate 
proportion of these profits are used for the maintenance 
of the infrastructure. For farmers of irrigation schemes, 
they must grow crops that maximise profits, for which 
they require agricultural production services to provide 
the certified seeds, methods of production and other 
agricultural inputs that ensure high quality produce; 
commercial and marketing services that provide the 
linkages in the value chain and sales agreements with 
buyers that guarantee their incomes at the maximum 
price; engineering services for the operation and 
maintenance of the infrastructure; and administrative 
services to control the finances. The organisation and 
management systems that govern the scheme need to 
bring together these services in a professional, value 
oriented approach and the farmers need to adjust to a 
new paradigm in which inefficiencies, ineffectiveness and 
unsustainable subsidisation are replaced by reliability, 
transparency and inclusivity through the payment of a 
realistic Irrigation Service Charge (ISC). 

This paper presents a proposal for an alternative 
Organisational and Management System (OMS) for 
public irrigation schemes in Ghana, based on Public-
Private Partnership (PPP), involving formation of a Joint 
Venture Company (JVC) between a professional agri-
business and the farmers and other stakeholders, with 
regulation by the Ghana Irrigation Development Authority 
(GIDA). The main objective of the PPP arrangement is to 
promote sustainability and profitability of the schemes, 
whilst ensuring a positive contribution of the schemes to 
the public policy of poverty reduction. 

Irrigation in Ghana has historically been public led 
because the investment required to develop irrigation 
systems is beyond the capability of most private sector 
operators and individuals. The key Ministry involved is 
the Ministry of Food and Agriculture (MoFA) through the 
semi-autonomous Ghana Irrigation Development 
Authority (GIDA). GIDA is mandated to formulate plans 
and to develop the water resources for irrigation, 
livestock and fish culture and to execute comprehensive 
programmes for the effective use of irrigated lands in 
cooperation with other agencies involved in providing 
extension services to farmers. 

Since its establishment in 1977, GIDA has been 
developing and managing the public irrigation schemes 
with large Government subsidies, as well as providing the 

staff for operation and maintenance. In the 1990s, due to 
structural adjustment and budgetary constraints, GIDA 
introduced the concept of Participatory Irrigation 
Management (PIM), whereby the Operation & 
Maintenance of irrigation facilities was supposed to be 
financed with funds from Irrigation Service Charges 
collected from the beneficiary farmers. 

Analysis of the existing organisational structures and 
management systems for schemes under GIDA’s 
management revealed that the authority was constrained 
by managerial capacity, dwindling Government budgetary 
support for O&M, and reducing payments by the 
beneficiary farmers. Structural reform in GIDA has never 
materialised and the proliferation of sub-committees did 
not allow efficient management. 

In 2004, JICA identified one of the main issues in 
irrigation development as the “inadequacies of the 
management system of the irrigation districts.” The 
systems necessary to raise efficiency remained 
undeveloped and the responsibility for the management 
of the irrigation districts remained in limbo. JICA 
introduced the Joint Irrigation System Management 
(JISM), in which the beneficiaries, as a Farmer Based 
Organisation (FBO), became jointly responsible with 
GIDA for the management of the irrigation schemes, and 
the beneficiaries paid Irrigation Service Charges (ISC) to 
cover the cost of maintenance. However, this system, as 
most in the recent past, focussed on the Operation & 
Maintenance (O&M) of the infrastructure and little effort 
was made on the commercial aspects, such as credit and 
marketing, and with the ISC set at GH¢ 120/ha it is too 
low to be effective.  

For irrigation development, to be effective, it should be an 
holistic endeavour, to address the entire mix of 
constraints that public irrigation schemes are facing, 
including all the functions from production to credit 
accessibility and marketing, with each function playing a 
key role in the overall sustainability of the development.  

An effective strategy would help the farmer to find stable, 
reliable markets for value-added products, strengthen 
market access, promote high-value crops, and improve 
extension and technical support. This will require a shift 
from institutional reform of public smallholder irrigation 
management for O&M to institutional interventions that 
can significantly enhance productivity and incomes, with 
strong linkages between farmers and agri-business. 

Research and reports produced in recent years suggest 
that, in some cases and for some functions, the 
management capacity and level of skills needed for 
irrigation organisation and management may best be 
provided by private sector service providers, and PPP 
arrangements may be the best way to improve standards, 
whilst reconciling the interests of Government, farmers, 
and the third-party private service providers. It has also 
been found that significant benefits can be realised by 
bringing in a third party, private service provider; forcing 
Governments and farmers to analyze all the functions in 
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the system, and develop new roles and responsibilities 
for provision and financing; and increasing performance 
through greater management rigour, cost consciousness 
and higher technical standards.  

2. Organisation and Management System  

Considering the challenges facing public irrigation 
schemes in Ghana, a Joint Venture form of PPP was 
recommended in which private irrigation service providers 
would be required to partner with local FBOs and large 
and medium-scale farmers for the commercial running of 
the schemes, while GIDA, as the public partner, takes the 
role of regulator and facilitator. This form of PPP was 
preferred because it gives the Joint Venture Company 
(JVC) full responsibility for organisation and management 
of production, as well as maintenance of the facilities. It 
also fulfils Government policy for the social inclusion of 
vulnerable groups and communities in the process of 
development for poverty reduction. 

The primary objective of the JV arrangement is to 
promote sustainability, effectiveness, profitability and 
efficiency of the schemes, whilst ensuring that the public 
policy of poverty reduction is also realized. Specifically, 
the JV approach aims to increase agricultural production 
and productivity, improve efficiency in cost recovery for 
Operation & Maintenance (O&M) and other support 
services, reduce the government fiscal burden, and put 
more money in the pockets of farmers, particularly the 
smallholder farmers. Low O&M income will be replaced 
by regular and adequate income and the complexities of 
JISM will be replaced by a simplified management with 
co-ordination role over all functions.  

Principles and Conceptual Framework  

The key principles that guided the development of the 
Organisation and Management System (OMS) were that: 

• Large and medium scale irrigation schemes should 
operate as a PPP in which the public sector 
stakeholders entrust the management of the scheme 
to private sector operators. 

• Since most schemes consist of a single source, with 
a network of canals and drains, these are communal 
assets to all the farmers utilising the land and should 
be organised and managed as a whole. 

• Local actors should be included to ensure a positive 
impact on poverty reduction and social inclusion. 

• Organisation and management must be competent 
and professional. 

• Labour focus on comparative advantages to 
increase functional efficiency and profitability. 

• Agricultural production should be commercial, 
focusing on developing links between the producers 
and the actors within the value chains. 

• Scheme operation must be rational, efficient and 
effective, according to production plans, water 
management rules and maintenance schedules. 

• Management should transparently recover the costs 
of services and capital investment, and make profit. 

Stakeholders within the Irrigation PPP 

In Ghana, most smallholders are organised into FBOs 
and registered as cooperative societies on an irrigation 

scheme. Together with medium and large scale farmers 
and agri-business service providers, these constitute the 
private sector, whilst the public sector is represented by a 
variety of entities involved in irrigation and agriculture. 
The key stakeholders from the public and private domain, 
which play a direct role in the management of the 
irrigation scheme, include the Ministry of Food and 
Agriculture (MoFA), GIDA, District Assembly (DA), Chiefs 
and traditional leaders of the communities, FBOs in the 
scheme, and the management business as the Scheme 
Manager. Other indirect stakeholders include the 
Environmental Protection Agency (EPA), Department of 
Co-operatives, Lands Commission, Water Resources 
Commission (WRC), export organisations and NGOs. 

Since a secondary objective of the Joint Venture 
arrangement is to ensure that poverty reduction is 
realized, care must be taken to ensure that small holders 
are not displaced by large scale commercial farmers and 
businesses in the pursuit of the primary objective of 
profitability.  

The PPP relationships are depicted below: 

 

Process of Forming the Joint Venture Company 

The JVC for the operation of an irrigation scheme will be 
formed by a consortium comprising FBOs, anchor 
investors and/or anchor farmers (i.e. medium and large 
scale farmers) and a scheme management business, all 
from the private sector. The parties will sign a JVC 
contract to work together on the scheme as a company, 
and thereafter the JVC will sign a concession contract 
with GIDA for the commercial operation of the scheme. 
GIDA, as the public stakeholder representing the 
Government, will facilitate and regulate the concession to 
the JVC.  

The JVC concession contract model will look like the 
following: 

All members of the JVC will hold shares, of which the 
major assets will be the signed concession contract with 
GIDA, covering the land and irrigation facility, plus any 
start-up capital and other assets. The latter may include 
equipment or skills and services that the FBOs, anchor 
farmers and/or the scheme management business bring 
to the JVC, including input and credit arrangements, 

                     GIDA signs concession contract with the JVC 

                        for use of the irrigation facility  

 

                   The JVC pays concession fee annually to  

                 GIDA for the rental of the irrigation facility 

JVC formed by FBOs, 
Anchor Farmers, and/ 
or Anchor Investors, 
and a Management 

Business 

The Irrigation 
Authority (GIDA) – 
owner of irrigation 

facility, and the 
regulator 
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technical training and post-harvest services and access 
to markets. A value of these assets will need to be 
determined, as well as the total level of shareholding, 
value per share, and the distribution of shares between 
the members of the JVC. Individual smallholder farmers 
would not hold shares; instead the FBOs would have 
block shares allocated to them and all smallholder 
farmers must be members. 

The JVC must be legally and formally established and 
have a certificate of incorporation as a business before 
they can start operation. GIDA, as the public 
implementing agency in charge of developing the 
irrigation scheme, should assist with the registration of all 
farmers into FBOs and the establishment of a 
cooperative society, before they can participate in the 
JVC. The scheme management business and anchor 
farmers can be sought through a tendering process.  

Land Issues 

Land issues are a key factor for the success of the JVC 
model, because the company needs to have confidence 
in its access and tenure of the land and the scheme 
infrastructure in order to invest its time and resources in 
production. The land, together with the irrigation 
infrastructure, will have to be concessioned to the JVC as 
part of the contract.  

All land on public irrigation schemes are acquired by 
Government from the land owners through the Lands 
Commission. However, real compensation is rarely paid 
and this often results in bitterness and disputes between 
Government, farmers and the land owners. If the land is 
not properly acquired it can affect the stability of the JVC 
operations in the future. 

3. Organisation of the Joint Venture Company 

Functions of the JVC 

The JVC would be responsible for the overall 
organisation and management of the scheme. Its core 
functions would be split into the following:  

• Agricultural production involves management 
activities required for actual crop production and to 
keep the irrigated lands in good condition for 
cultivation, including decisions on crop types, 
cropping patterns, packages of agricultural practices 
suitable on the farms, soil and pests control 
measures, extension and training services and co-
ordinating the hiring and purchasing of inputs (e.g. 
seeds, fertilizers, agrochemicals, tractors, portable 
pumps, sprinkler equipment, bullocks, etc.). 

• Operation & Maintenance activities will involve the 
planning and implementation of O&M for the 
irrigation system infrastructure, including 
organization of water application and irrigation 
scheduling, monitoring the state of the irrigation 
facilities and taking actions to maintain their integrity, 
including the dam embankment, reservoir, canals, 
blocks and laterals. 

• Commercial and Marketing management functions 
will involves planning and co-ordinating activities, 
including grading, handling and packaging, 
storage/warehousing, drying, transportation, credit, 

and creating market opportunities at the local, 
national, regional and global levels for the irrigated 
agricultural produce. 

• Finance and Administration activities will include 
the determination and collection of the ISC and the 
transparent use of these funds for the other 
functions, including payment of rents to landowners, 
water rights to the Water Resources Commission, 
the concession fee to GIDA, costs of repair and 
maintenance of the scheme infrastructure, and hiring 
consulting and other services. Also included in this 
function are the financial reporting and payment of 
corporate taxes required by corporate laws in 
Ghana. 

The functions of the JVC are depicted below, showing 
that there are two levels of involvement in the OMS, 
namely “Governance” and “Functions”.  

 

For funding new developments, involving implementation 
of both infrastructure and management, the key 
institutions involved will be MOFA and GIDA, with the 
funding agencies. After construction and setting up the 
scheme management, MOFA and GIDA will continue in 
regulation and monitoring of the scheme, and be 
represented on the Board of Directors (the Board) of the 
JVC. The Board will also have representation from the 
FBOs, Anchor Farmers/Investors, a Scheme Manager, 
the District Assembly and the Chiefs and People of the 
scheme communities, represented by one chief.  

It is likely that the management business will be fully in 
charge of O&M and the Finance & Administration of the 
scheme, although it has the prerogative to out-source 
any proportion of these services through a number of 
contractual relationships. Unless the management 
business has specific skills and resources, it is envisaged 
that the roles in agricultural production, commercial and 
marketing will be more advisory and coordination than 
active involvement. However, the sustainability of the 
project is also related to the capacity of the JVC to 
develop the value chain and access adequate markets 
for best incomes. The JVC will therefore need to be 
proactive to adequately manage the use of land and 
water resources, plan for production and do promotional 
work to secure appropriate markets to maximise income.  

Smallholder farmers and larger scale (Anchor) farmers 
will mainly be involved in agricultural production, with 
limited roles to play in the other functions.  

Any Anchor Investor involved in the scheme and 
providers of services (e.g. Inputs suppliers, extension 
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services, maintenance contractors, produce handling, 
marketing services and credit providers) will play various 
roles with regards to the four functions depending on 
their area of expertise or comparative advantage.  

Organizational Structure 

The organisational structure proposed is shown below, 
and to perform the key functions, there should be an 
Annual General Meeting (AGM) of all the shareholders in 
the JVC to evaluate performance of the company against 
its core functions, debate, amend and vote on 
amendments to by-laws in the company constitution, and 
to chart the way forward for its future development.  

 

The JVC is constituted by shareholders, including the 
farmers, who would be given concession by GIDA to 
manage the irrigation scheme. The JVC will have a Board 
of Directors (the Board) to provide oversight on the 
management activities of the management business, 
which will serve as the Scheme Manager (SM), and a 
Land Allocation Committee (LAC) will be established to 
deal with all land issues. These various stakeholders 
within the JVC will have different roles and 
responsibilities for the fulfilment of the JVC mandate in 
relation to the four core functions.  

Transparency  

The JVC and FBO byelaws and constitution should 
include statements on the following information to be 
made available and accessible to the public (especially to 
all scheme beneficiaries) at regular intervals throughout 
the year: 

• Constitution and Byelaws, 
• Meeting minutes, 
• Monthly and annual reports and financial audits, 
• Land allocation roster for all irrigated parcels within 

the scheme (including name and assigned 
hectares), 

• Quarterly progress reports on the scheme 
performance by the Board, 

• Financial reports related to the use of ISC funds, 
including any replacement funds. 

To monitor the level of transparency in governance, some 
guidance on indicators should be stated in the 
governance documents, for example: 

• Consistency of information provided by different 
sources, 

• Level of understanding of scheme decisions and 
financing at all levels, 

• Recurrence of problems associated with lack of 
understanding etc. 

FBOs should also be required to report to the Board on a 
quarterly basis, including such things as operations, 
production and maintenance issues, the level of arrears 
in ISC payments, any land re-allocations, and women’s 
attendance at meetings. 

4. Contractual Relationships 

A number of contractual relationships will have to be 
established between the stakeholders, including:  

• JVC Constitution contract between all the founding 
members of the JVC to detail the membership, 
shareholding, strategic objectives and terms of the 
constitution. Included in the contract will be detailed 
schedules relating to the agreed services that each 
member will provide to the JVC, including the 
scheme management, and the rates and methods of 
collection of the ISC. 

• Land Lease Agreement between the landowners, 
represented by the Chief of the area, and GIDA. 
This will ensure the availability of the scheme land 
for the duration of the concession. The land lease 
agreement should include statements on the period 
and process for revision of land rents and the way 
these will be collected by the JVC, through its SM, 
and paid to the landowners via a Community 
Development Fund/Committee. 

• Concession Contract between the JVC and GIDA, 
as owner of the scheme infrastructure. It will be 
negotiated by GIDA and the Board and will detail the 
objectives and terms of the agreement, including the 
duration, the level of a Concession Fee to be paid to 
GIDA and detailed schedules relating to the 
collection, administration and expenditure of any 
infrastructure replacement portion of the ISC. The 
agreement must also include statements that the 
JVC will collect and pay the land rent directly to the 
land owners on behalf of GIDA. It is suggested that 
the Concession Fee includes a fixed amount to 
ensure a minimum income for GIDA, plus a variable 
amount as a percentage of the JVC’s annual profit. 
GIDA should use these funds to help run its 
regulatory role on the Scheme. 

• Irrigation Service Agreements with all the FBOs 
and anchor farmers with the SM to provide irrigation 
and other services, including all the four core 
functions. The contract with the farmers will include 
obligations to pay the ISC, including annual rent to 
landowners, and concession fee to GIDA, as well as 
the rules and procedures for dealing with non-
payment. The services could be elements of a single 
contract between the farmers and the SM, with 
special conditions and payment terms relating to 
each service. FBO executives may sign the contract 
on behalf of their members. 

• Service Agreements with the SM to provide various 
services, including provision of credit, input supply, 

JVC Board of Directors
Representatives of FBOs, Anchor tenants, Management 

business, Anchor Investor, GIDA (Regulator), Local  
Authorities (DA and the Chief )

Scheme Manager

Operation & Maintenance

J
JVC Shareholders
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extension services, produce handling and marketing, 
and maintenance to the scheme. The key service 
providers may be sought through a tendering 
process and a list maintained for future contractual 
relationships. 

5. Finance and Administration 

The financing and administration functions of the 
irrigation scheme include the determination and collection 
of the ISC, payment of annual rent to landowners, water 
rights to WRC, concession fee to GIDA, repair and 
maintenance of infrastructure, and hiring consulting and 
other services. For transparency, the financial reporting 
and payment of corporate taxes will be very important. 

The O&M of any irrigation scheme cannot be sustained 
without the collection of fees for the irrigation service 
provided to farmers. The ISC has become more relevant 
now than ever, since government support will no longer 
be such a prominent feature of irrigation scheme 
operations in Ghana. The ISC is therefore essential for 
irrigation schemes to sustain irrigated agriculture in the 
long term.  

The figure below demonstrates the financial linkages and 
cash flows between the JVC and other stakeholders in 
the scheme. 

 

The ISC must be set at a level to satisfy all the 
contractual liabilities with GIDA (Concession Fees), the 
landowners (Land Rent), WRC (water rights), taxes and 
other service providers, and ensure sufficient funding for 
the O&M of the scheme infrastructure. The JVC will also 
have to sustain its own costs and aim to make a profit for 
its shareholders. 

Any replacement cost component of the ISC, for the 
purpose of funding any major maintenance works, should 
be ring-fenced and kept in a separate account, to be 
opened jointly by GIDA and the JVC. The replacement 
funds will be made available to the JVC by mutual 
agreement according to an agreed schedule of the 
infrastructure lifespan and replacement needs. 
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Irrigated Agriculture and Water Use: The 
Global Picture 

Chris Finney 

Note: This article is based on a presentation on ‘The 
Water Factor in Future Agricultural Expansion/Limitation’ 
given by the author at a Tropical Agricultural Association 
SW Region seminar on ’The Population-Food Equation’ 
which was held in April 201. It was included as the lead 
article in the Winter 2013 TAA Agriculture for 
Development journal special edition on ‘Water in 
Agriculture’. Some of the material and data presented 
may seem rather elementary and obvious to IWF readers 
but were included in the article because most TAA 
members have limited knowledge of irrigation and water-
related matters; for the sake of completeness they have 
also been included here.  

1. Introduction 

The most important water-related ‘factors’ affecting 
agriculture are rainfall and irrigation, the latter being the 
subject of this article. The basic objective of the April 
2012 presentation was to consider the potential for 
increasing irrigated agricultural production to help meet 
future demand for agricultural products, through 
expanding the area under irrigated command and 
irrigated crops and through increasing irrigation 
productivity. Attention has been concentrated on crops, 
as the prime users of irrigation water. Account is taken of 
the generally accepted likely major impacts of climate 
change on water resources and agriculture but the 
subject of climate change itself is not discussed, nor are 
the environmental impacts of water resource 
development and agricultural intensification. 

It should be noted that many of the statistics on global 
water resources and use and on irrigation are 
unavoidably subject to uncertainty. Given the difficulty of 
recording all the numerous areas of existing small-scale 
private irrigation, especially from groundwater, it is 
certainly possible that the actual global totals are higher 
than the FAO and other quoted statistics indicate.  

2. Present Situation  

(a) Present water use 

From the resource management viewpoint the key 
parameter is net water use (consumptive use), that is, 
what irrigation or other forms of use take out of the 
resource system, after allowing for return flows from that 
use back into the system – not gross water use, which is 
the withdrawals from the surface water or groundwater 
body. Return flows with most municipal and industrial 
water uses are high but are much lower with irrigation, 
because of the large proportion of the water input which 
is lost to the system through evapotranspiration (ET), 
deep percolation which does not contribute to usable 
groundwater recharge or downstream surface water 
flows, and other factors. As a broad estimate (see Table 
1), irrigation therefore accounts for well over 80% of 
global water use rather than the figure of around 70% 
which is often quoted.  

 

An estimated 25-30% of withdrawals now come from 
groundwater (GW), a huge increase in the past 30-40 
years, due especially to the expansion of private GW 
irrigation. 

(b) Present Irrigated Agriculture 

Irrigation is vital to world agricultural production. 
According to FAO and IWMI (International Water 
Management Institute) estimates, in the early 2000s it 
accounted for 40% of total cereals output and, at 2000 
world market prices, for 46% of the gross value of 
agricultural output, this being produced on 28% of the 
total world harvested area of about 1,200 M ha. Roughly 
20% of the world’s cultivated land is under irrigation.  

Over the past five decades, however, the rate of irrigation 
expansion has fallen markedly. In the 1960s and 1970s 
the global irrigated area grew at over 2% per annum, but 
the rate declined to 1.6% in the 1980s and 1.2% in the 
1990s and, in the first three years of the current century, 
0.1%. Data for 2009 suggest, however, some recovery in 
the expansion rate in the six years since 2000. Factors 
responsible for the slowdown include donors’ reduced 
emphasis on agriculture, increasing water resource and 
other constraints and the fact that most of the favourable 
sites for irrigation have already been developed. 

As would be expected, irrigated cropping productivity is 
generally much higher than rainfed cropping productivity. 
FAO estimates crop yields to be 2-3 times higher (for 
example, IWMI (2007) quotes ‘typical’ yields of 5 
tonnes/ha for irrigated lowland rice as compared with only 
2.3 t/ha for the rainfed equivalent) and annual cropping 
intensities to be 50% higher on average, due principally 
to the possibility of double cropping (growing crops in the 
dry season with irrigation). 

Asia is much the most important irrigation region. 
According to the most recent FAO data, for 2009, Asia, 
especially South Asia (largely India and Pakistan) and 
East Asia (especially China), has 71% (212 M ha) of the 
world’s irrigated area, the Americas (mainly North 
America) have 16% (49 M ha), Europe, Australia and 
New Zealand have 9% (27 M ha) and Africa has 4% (14 
M ha). Sub-Saharan Africa (SSA) has only 7.2 M ha.  

Irrigated cropping is dominated by cereals, which in 2000 
occupied 70% of the world’s irrigated crop area. The two 
most important irrigated cereals are rice, with almost half 
the cereals total, and wheat, with almost one third; the 
other major irrigated cereal is maize. Approximately half 
the global rice area is under irrigation. Other important 
irrigated crops are vegetables and pulses (11% of the 

 

Billion m3 Irrigation Municipal & Total

 industrial

1. Gross water use (withdrawals) 2,700 1,200 3,900

  Percent of world total 69% 31% 100%

2. Total net water use (consumptive use)

  Return flows (%)    40%* 75%

  Net water use (%)    60%* 25%

  Net water use (billion m3) 1,620 300 1,920

  Percent of world total 84% 16% 100%

* ET from agriculture generally reported as 50-80% of withdrawals

Indicative estimate of global water use

Table 1
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total), fodder (5%) and cotton, sugar crops and oil crops 
with 4% each. 

With regard to the two largest irrigation regions, irrigated 
crop yields are much higher in East Asia than in South 
Asia; Table 2 shows yield data for the three main cereals. 
According to IWMI and other authorities, they are still well 
below their potential, except in the case of maize in 
industrialised (OECD) countries. Yield improvement is 
thus a promising avenue for raising irrigation productivity. 

 

(c) Irrigation Efficiencies 

In terms of the percentage of water actually utilised by 
the ‘end user’, irrigated crops, irrigation is a relatively 
inefficient form of water use, due to the losses that occur 
between the point of withdrawal (abstraction) from the 
water body (the water resource) and the productive 
uptake by the irrigated plant. Irrigation efficiencies vary 
widely, but ‘typical’ efficiencies quoted by FAO for 
adequately maintained canals and for field applications 
are as follows:- 

 Conveyance/distribution efficiencies:  
 Earthen canals  60-80%;   
 Lined canals  95%. 

 Field application efficiencies: Typical Attainable 
  Surface (basin, furrow, border) 60% 70-80% 
  Sprinkler (overhead) irrigation 75% 80-90% 
  Drip/trickle 90% 90% 

With the earthen canal systems and surface field 
irrigation methods typical of many schemes in India and 
Pakistan almost two thirds of the total water can thus be 
lost between the system headworks and productive 
uptake by the irrigated crop. In areas underlain by fresh 
groundwater (GW) aquifers part of the seepage losses 
may be recoverable through tubewell pumping (i.e. it is 
not a loss to the overall water resource) but even in these 
favourable circumstances a substantial proportion of the 
total withdrawal volume will still be lost to the resource 
system through evaporation and other causes. This is the 
reason why irrigation return flows are generally so much 
lower than those from municipal and industrial water use, 
as noted in Section 1. On the other hand, with the low 
irrigation efficiencies which are typical of many irrigation 
schemes a clear opportunity exists for improving 
efficiencies. This would increase water availability for 
crops through the reduction of conveyance and 
application losses, though effecting such reductions is 
often costly.  

3. The Potential for Irrigation Expansion 

Except in Sub-Saharan Africa (SSA), the most important 
factor determining the scope for any substantial future 
expansion of irrigated area in developing countries is 
usually water availability. Pressure on the available 
resources is certain to grow, due to factors such as: 

• Global demand for municipal and industrial water 
supplies is projected to rise 2.2 times by 2050, 
bringing it up to a similar level as the present 
irrigation withdrawals (see Table 1). On both socio-
political and economic grounds these sectors will 
normally be given priority over irrigation in the 
allocation of the water available.  

• Climate change will undoubtedly have adverse 
resource impacts in some places, especially on river 
flows which are dependent on snow and glacier melt 
in river basin headwaters. Examples include the 
Indus and Ganges, the Amu and Syr Darya of 
Central Asia and some Andean rivers. Moreover, 
water requirements per crop hectare are likely to rise 
as temperatures increase. 

• Environmental flow requirements (EFRs) for rivers 
will increase as the priority given to environmental 
objectives is raised; for example, an increase in 
EFRs is currently threatening the level of water 
deliveries to the irrigation zones of the Murray-
Darling Basin in Australia. Increasing EFRs are, 
however, likely to pose less of a threat to irrigation 
water availability in most developing countries, with 
their greater need to focus on economic growth and 
correspondingly lower social and political emphasis 
on environmental concerns. 

FAO estimates that global irrigation withdrawals will rise 
by 11% by 2050, excluding climate change (CC) impacts, 
and by 15-22% including CC impacts. But where will this 
extra water come from, at least on a sustainable basis? 
There appears to be little scope for a major sustainable 
increase in surface water (SW) or GW irrigation 
withdrawals in South, East and Central Asia, the Near 
East and North Africa and OECD countries, where most 
of the world’s irrigation is located. Apart perhaps from 
certain parts of Latin America and South East Asia, the 
only region whose water resources could support major 
irrigation expansion is probably Sub-Saharan Africa. But 
there is limited scope for new large-scale irrigation in 
SSA, at least under the circumstances which are likely to 
prevail in the near and medium-term future (there is, 
however, certainly scope for expansion of small and 
medium-scale commercial (private sector) irrigation and 
local small-scale irrigation). Reasons include: 

• There are few large perennial rivers which can be 
easily tapped for SW irrigation, and the aquifer 
conditions are generally unfavourable for profitable 
GW irrigation. Most of the region lacks the kind of 
high yielding aquifers which are found in much of 
Asia. 

• There are few large areas of good quality land 
suitable for SW irrigation by gravity such as are 
found in the Indo-Gangetic Plain and other parts of 
South and East Asia. 

• Unfavourable economics. Costs of large-scale 
irrigation are high in most of SSA and the 
incremental economic benefits from introducing 
irrigation are often limited by marketing and other 
constraints and by the fact that in many areas 
rainfed cropping is feasible.  

• Institutional, management and political constraints. 
These have been the cause of many irrigation 

 

Irrigation 'region'

2000 Potential 2000 Potential 2000 Potential

S Asia 2.6 8.2 2.8 4.5 2.6 10.8

E Asia 3.7 7.3 4.1 7.5 5.6 10.3

C Asia & E Europe 2.3 7.4 3 7.7 5 10.2

OECD countries 4.6 8.4 4.4 7.9 9.9 11.3

World 3.4 7.4 3.4 7.1 6.1 10.9

Rice Wheat Maize

Table 2

Present and Potential Irrigated Cereal Yields (IWMI 2007 estimates in t/ha)
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project failures in SSA. The region does not have 
the institutional base and skilled irrigation manpower 
that Asia has. 

This rather pessimistic view of SSA large-scale irrigation 
prospects is supported by the fact that there is so little 
irrigation in the region at present. Most of that is in just 
two countries, South Africa and Madagascar.  

Examples of the limited conditions for major irrigation 
development elsewhere in the region were given for four 
countries of which the author has personal knowledge, 
Malawi, Mozambique, Nigeria and Zambia. Malawi has 
little irrigation apart from two large commercial sugar 
schemes and some small rice schemes, has no large 
areas of irrigable land which can be economically 
supplied by gravity and its GW aquifers will not support 
major irrigation. Conditions in the Limpopo and Zambesi 
floodplains of Mozambique are somewhat more 
favourable and there are several commercial sugar 
schemes, but both floodplains are subject to severe 
flooding. The Limpopo flood of 2000 destroyed much of 
the Chokwe scheme, by far the largest irrigation scheme 
(20-25,000 ha) in the country. Nigeria has very mixed 
experience with large-scale irrigation, with a number of 
failures or semi-failures. It has little economic GW 
irrigation potential outside its narrow riverine tracts (the 
fadamas) and has severe SW resource constraints in the 
north, the main irrigation region. Dam and irrigation 
scheme construction there has resulted in marked 
reductions of the valuable seasonal flooding (valuable for 
dry season floodplain grazing and flood rice and fish 
production, quite apart from the irrigation in the riverine 
tract) of fadama land downstream. Apart from the Kafue 
Flats, where there is a very successful commercial 
irrigated sugar scheme, Zambia has few large areas 
which could be economically developed for large-scale 
irrigation. Scope exists for further expansion of irrigation 
on private commercial farms, especially for wheat (there 
are already substantial areas of irrigated wheat on many 
such farms), and of small-scale local irrigation, but the 
total areas involved would generally be in only the tens 
rather than hundreds of thousands of hectares. 

Water rather than land is generally the key resource 
constraint on future irrigation expansion. The potential for 
any really substantial expansion of global irrigated area 
appears to be limited by water resource constraints in 
most regions and the limited scope for large-scale 
irrigation in SSA. In many countries the only major 
opportunities for substantially increasing water 
withdrawals for irrigation are through large and costly 
dam storage and inter-basin transfer works, such as the 
proposed Kalabagh Dam on the Indus and the south-to-
north water transfer works in China. 

Given these limitations, future growth in irrigated 
agricultural output will have to come mainly from 
improving the productivity of existing irrigated land. 

4. The Future Situation 

According to the FAO 2011 Climate Change (CC) report, 
by 2050 total food demand will have increased to 70% 
above current levels in the world as a whole and to 100% 
above current levels in the developing countries.  

This is equivalent to annual growth rates of 1.3% and 
1.75% respectively. FAO data indicate that global cereal 
production rose at a considerably faster rate than this in 
the 1970-90 period, at 2.3-2.6% per annum, but at a 
slower rate, 1.0% per annum, in the 1990-2005 period. 
Nevertheless, these historic growth rates do suggest that, 
in principle, keeping up with the future growth in food 
demand is not an impossible task.  

On the other hand, climate change will almost certainly 
make things more difficult; the FAO CC report predicts 
5% and 10% declines in crop yields with 2ºC and 4ºC 
temperature rises respectively (it is not clear whether 
these figures take due account of the positive effects of 
higher CO2 levels on the yields of some crops). As noted 
earlier, temperature rise will also increase crop water 
requirements.  

With the limitations on irrigation expansion, the major 
growth in demand for agricultural products, the slowdown 
in agricultural production growth in recent years and the 
likely adverse impacts of climate change on crop yields 
and crop water requirements the future prospects for 
irrigated agriculture are certainly challenging. 

5. Objectives and Options for the Future 

Clearly, the key objective for the future must be to 
increase water productivity in irrigated agriculture. i.e. 
‘More Crop per Drop’. There are two principal means of 
achieving this:- 

A. Improving irrigation efficiencies & water 
management 

(i) Technical irrigation measures, include: 

• Reducing canal and other irrigation distribution 
losses through canal lining and improved system 
maintenance. Though expensive, lining earthen 
canals can reduce conveyance losses greatly and 
improve hydraulic efficiency.  

• Improving operation and management of large 
irrigation systems to achieve better distribution of the 
water available and reduce wastage. 

• Raising field application efficiencies through 
adoption of improved application technologies (e.g. 
replacing basin irrigation with sprinkler irrigation), 
precision land levelling (the more even the field, the 
less the need for greater water applications to cover 
the high spots), better timing of applications etc 

• More deficit irrigation (under-irrigation) of crops. 
Many large SW canal systems of the Punjab were 
designed on this basis. For example, supplying 
wheat with only, say, 75% of its full water 
requirement can give, say, 90% of its full yield, thus 
increasing the output per m

3
 applied.  

(ii) Institutional measures, such as improving overall 
water resource management (e.g. better water 
allocation and ‘water accounting’), and IMT 
(Irrigation Management Transfer) and PIM 
(Participatory Irrigation Management) to increase 
farmer involvement in system O&M. IMT and PIM 
have had some success in many countries but 
progress has been slower than expected, due 
especially to institutional and social constraints. 
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They are anyway not so applicable for managing 
really large systems at the headworks and primary 
canal level, because of the technical expertise and 
financial resources required. 

Scope undoubtedly exists to make the improvements 
listed in (i) and (ii) above, but achieving them is likely 
often to be a slow and arduous process, especially with 
the institutional and human resource constraints involved. 

(iii) The Use of Economic Instruments such as Irrigation 
Service Charges (ISCs) and Water Abstraction 
Charges (WACs) as means to reduce water 
demand, and the development of water markets 
systems as a means of achieving more economic 
water allocation through trading in water rights. 
However, these instruments have little potential for 
improving water productivity in developing countries. 
ISCs and WACs have been found usually to have 
little impact on demand, and water market systems 
require a very strong institutional and legal 
framework. 

B. Increasing agricultural productivity per unit of 
water consumed 

With irrigation, agricultural water productivity can be 
improved mainly by: increasing crop yields per hectare; 
reducing water requirements per crop hectare; and 
changing cropping patterns towards more water-efficient 
(less thirsty) crops and farming enterprises.  

(i) Increasing Crop Yields per Hectare: As shown in 
Table 2, the ‘yield gap’ is large in some irrigation 
regions, so there is considerable scope for yield 
increases. The principal means of increasing crop 
yields are plant breeding to produce more productive 
crop varieties, greater and more efficient input use 
and better crop and soil moisture management. 

Plant breeding is a major source of yield 
improvement. According to the UK Foresight Project 
Global Food and Farming Futures Final Report, 
Arable Crops Driver Review 5a, a 1994 study 
showed that plant breeding accounted for 47% and 
55% respectively of UK wheat & barley yield 
increases in recent decades, and 1998 and 1999 US 
studies showed that it accounted for 58% of maize 
yield growth in Minnesota and 50% of overall yield 
growth in the USA. Experience in China and 
elsewhere in Asia has shown that replacement of 
standard rice high yielding varieties (HYVs) by 
hybrid rice can raise rice yields by at least 5%-15%, 
with the same volume of water. 

With regard to input use, fertiliser use is already high 
in East Asia but scope exists for higher and more 
balanced use in other irrigation regions. In 
Bangladesh, for example, many farmers apply 
insufficient phosphate to achieve a correct balance 
with their nitrogen use. There is also considerable 
scope to improve the efficacy of crop protection 
measures. Efficacy rates quoted in the Foresight 
DR5a report were:- 

N America, W Europe & Oceania 56% - 61% 

Rest of the world 37% 

Considerable scope thus exists for bringing efficacy 
rates up to the levels achieved in OECD countries 
and also for bringing about general improvements in 
pest and disease control through approaches such 
as IPM (integrated pest management). In the case of 
rice, for example, rat damage causes major yield 
losses, but economic control is feasible with only 
modest expertise. There is also scope for improving 
seed quality and purity, as with Pakistan HYV wheat 
seed and Bangladesh HYV rice seed. 

A good example of better crop and soil moisture 
management is the System of Rice Intensification 
(SRI), which is gaining interest and application in 
more than 40 countries, including China, India, 
Indonesia and Vietnam. Its key features compared 
with traditional paddy growing systems are: 
seedlings are transplanted singly and much younger 
(10-15 days); the plant spacing is wider; and, of 
crucial importance from the water viewpoint, the 
fields are kept moist but not flooded. 

Reported typical benefits of SRI (Uphoff, Amir 
Kassam and Harwood’s major global review of SRI, 
2011) are: a 40-80% rice yield increase; a 25-50% 
saving in irrigation water; and also some savings in 
seed and maybe a slight increase in milling outturn 
(percentage). 

Taking account of these various factors, there thus 
appears to be considerable scope for raising 
irrigated yields, especially in South Asia. Plant 
breeding and better input use are promising 
avenues for yield improvement, as is SRI for rice. 
Despite the clear potential, however, growth in 
global crop yields has slowed in recent years to only 
about 1% per annum. So there is no room for 
complacency, especially with the likely adverse 
effects of climate change. 

An important point in favour of some optimism with 
regard to future yield growth, however, concerns 
crop economics and farmer incentives. If the future 
growth of crop yields and output falls below the rate 
required to meet demand and shortages develop, 
the resultant rise in crop prices and profitability will 
increase farmers’ incentives to increase production. 
Experience has shown that farmers tend to react 
positively to this situation by raising labour and input 
levels and thereby increasing their crop yields and 
output.  

(ii) Reducing water requirements per crop hectare: 
Possible means include inter alia: plant breeding to 
shorten crop growing periods, reduce plant 
physiological water consumption etc; wider adoption 
of the System of Rice Intensification, as noted 
above, and perhaps other land and soil 
management improvements; and the use of plastic 
mulch for row crops, as in Northern China. Overall, 
however, the scope for reducing water requirements 
per crop hectare seems likely to be much less than 
for increasing irrigated crop yields 

(iii) Changing cropping patterns etc towards a more 
water-efficient mix: Differences in water productivity 
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between the major field crop categories shown in 
Table 3 are not that great in terms of food value 
(kcal of energy). The crucial point is rather the very 
low water productivity of meat and dairy production. 

 

As incomes rise in countries like China and India the 
demand for and output of such livestock products 
can be expected to increase rapidly, with a resultant 
negative effect on overall water productivity. 
Experience in high income countries shows that a 
large proportion of total grain output can eventually 
go to feed livestock rather than for direct human 
consumption. According to the IWMI 2007 report, in 
OECD countries cattle feeding accounts for two 
thirds of total feedgrain consumption, compared to 
less than 10% in India and SSA. Maybe market 
forces (rising prices for livestock products) will limit 
the growth of their consumption, but past experience 
in this regard is not encouraging.  

6. Conclusions 

Due to increasing non-agricultural water use and climate 
change impacts the future water resource situation for 
irrigation will become increasingly limiting. The resultant 
water resource constraints, combined with the restricted 
potential for large-scale irrigation in SSA, means that only 
limited scope exists for expansion of the global irrigated 
area. The only major opportunities for substantially 
increasing sustainable withdrawals for irrigation in most 
developing countries are through large and costly dam 
storage and water transfer works. Most of the required 
growth in irrigation output must therefore come from 
increased water and land productivity; i.e. ‘More Crop per 
Drop’. 

Scope exists for improving irrigation and water 
management as a means of raising water productivity but 
the opportunities for doing so through increasing 
agricultural productivity are probably greater. The most 
promising avenue for achieving this appears to be crop 
yield improvement (reducing the ‘yield gap’) through plant 
breeding, greater and more efficient input use and better 
crop and soil moisture management. 

This emphasis on ‘more crop per drop’ is nothing new – 
FAO and other members of the international irrigation 
community have been stressing its importance for many 
years. Less emphasis has perhaps been given to the 
matter of raising agricultural productivity as a means of 
achieving the aim. To achieve this, the main implication 
from the policy viewpoint is the need to increase the 

resources and effort devoted to irrigated agricultural 
research and extension. 
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Food type M3/kg M3 per kcal

of energy

Cereals 1.5 0.47

Starchy roots 0.7 0.78

Sugar crops 0.15 0.49

Pulses 1.9 0.55

Oil crops 2 0.23

Vegetables 0.5 2.07

Meat - 4

Dairy products - >6

Water Productivity of Crops etc (IWMI, 2007)

Table 3
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OTHER REGULARS

Obituary 

Peter H Stern, MA, FICE, FCIWEM 

IWF were saddened to learn of the death of Peter 
Stern who died peacefully at home on 3 April, aged 94. 
Lovingly remembered by his wife Judy and sons Martin 
and Tim, his funeral was held on Tuesday 22 April at 
Holy Trinity Church, Bosham, West Sussex. Peter had 
been very ill after the New Year and although he had 
rallied considerably and had managed to get to church 
with all the family on Mothering Sunday, he was very 
frail and died at Critchfield Cottage on Thursday 
evening. His family cared for him at home until the end. 

Peter was a civil engineer, for many years working with 
ITDG with a practical outlook to water resources 
development, irrigation and rural water supply 
problems. He spent much of his professional career 
working in developing countries in North, Central, East 
and West Africa, the Middle East, the Far East, the 
Caribbean, and Central and South America.  

Irrigation engineers will remember Peter as a great 
proponent of small scale irrigation 
and for his excellent introductory 
booklets on small scale irrigation 
and the operation and maintenance 
of small irrigation schemes;  key 
readings for those working on 
irrigation. He made irrigation 
accessible to understand while 
comfortably merging both the 
technical and social elements in a 
very readable, well-illustrated text.  

Donations if wished can be made to Christian 
Engineers in Development, c/o Edward White and Son, 
74-77 St. Pancras, Chichester, West Sussex, PO19 
7LS. 

New Committee Members 

Helen Houghton-Carr is a Senior Hydrologist at the 
Centre for Ecology and 
Hydrology (CEH), where 
she has worked since 1989. 
She leads a science 
research area concerned 
with assessment of water 
resources in a changing 
world based on long-term 
scenarios of climate, land 
use and population. She is 
based in the UK, but the 
majority of her current work 
is on water resources 

issues in eastern and southern Africa and in India. She 
recently lead a consortium exploring new water release 
policies for Lake Victoria, building on CEH’s long 
history of research in this basin, and is currently a 
team member for the World Bank-funded India 

Hydrology Project, advising the Government of India 
on all aspects of data management, from hydrometric 
networks and instrumentation to data utilisation and 
exploitation. She has a particular interest in building 
research capacity in universities to actively participate 
in regional multidisciplinary projects, and in building 
technical capacity in government and industry to 
monitor, plan and manage water resources more 
effectively and sustainably. Some of her activity in 
these areas has been under the FRIEND (Flow 
Regimes from International Experimental and Network 
Data) cross-cutting theme of the UNESCO 
International Hydrological Programme. 

Catherine Moncrieff (Cat) is a Freshwater Specialist 
at WWF-UK. She supports 
WWF's rivers programmes 
across the world (including 
the Yangtze, Ganges, 
Mekong, Pantanal, Mara & 
Ruaha). She does this by 
facilitating relevant studies 
and research, reviewing 
programme approaches, and 
facilitating learning from and 
between programmes. These 

programmes aim to ensure the health of rivers for 
people and nature through better management of 
water and protecting priority freshwater habitats. Prior 
to this, Cat was a programme manager at WWF, 
ensuring programme delivery of WWF's Yangtze 
programme and WWF's partnership with SABMiller 
which showcased corporate water stewardship 
approaches. From 2005 to 2011, Cat worked at Mott 
MacDonald as a Water Resources/Environment 
Specialist & Project Manager. She had responsibilities 
for project management and technical inputs on a wide 
range of international and UK projects. These included 
water resources planning support to DFID Helmand; 
assessing the impacts of abstraction on low flows in 
rivers in the UK midlands; developing a road map for 
IWRM in the Cross River basin, Nigeria; and a water 
resources demand assistance project in China funded 
by DFID. In 2007-2008 she took time out to do a 5-
month internship with FAO based in Bangkok. She 
holds an undergraduate degree from Oxford in Earth 
Sciences and an MSc from Imperial College in 
Hydrology & Environmental Management, and is 
particularly interested in how water for agriculture can 
be better managed to achieve the twin aims of 
environmental protection and poverty reduction. 
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Training Courses 

IWF Proposed Training Course on Irrigation for 
Young Professionals 

The intention is still to put on this training course in the 
near future, but currently it is proving difficult to 
schedule around other commitments. If there are any 
willing volunteers as co-ordinator to arrange the 
training, please contact Simon Howarth or Tim Fuller.  

Multilevel Water Governance, The Hague,  
30 June – 11 July, 2014 

This course will be organised by the Hague Academy 
together with the Water Governance Centre and 
addresses the key challenges for integrated, multilevel 
water governance. The five key building blocks for 
sound water governance will be discussed: a powerful 
administrative organisation of water management; a 
legally embedded system of water law; an adequate 
financing system and economic analyses of water 
measures; a systematic (planning) approach; the 
participation of stakeholders.  

For more information see the website: 
http://thehagueacademy.com/blog/2013/07/multilevel-
water-governance/  

Others 

Any ideas for short items or additions in this section? 
Questions, feedback, UKIA news, farewells to 
members or even irrigation and drainage jokes! All 
welcomed. 

 

 

http://thehagueacademy.com/blog/2013/07/multilevel-water-governance/
http://thehagueacademy.com/blog/2013/07/multilevel-water-governance/
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WORK OF THE TECHNICAL COMMITTEES

History of Irrigation 

The Working Group on the History of Irrigation, 
Drainage and Flood Control has always been one of 
ICID’s most active groups. It has been in existence 
since the early 1980s.  

The Group makes two main kinds of output, more or 
less, every year; at the annual international sessions or 
congresses of ICID, it holds a seminar, usually half a 
day, at which around 8 or 10 papers are presented, 
and the Group produces occasional books for 
publication.  

The Group try to produce books on regions, rather 
than on single countries, as we think that countries 
should prepare their own histories, but getting regional 
material together is far from easy. Sometimes one 
country is far ahead of its neighbours, in the timing and 
quality of its product, and assembling it all into a 
balanced regional history can take many years. 

However, when an annual award was introduced some 
years ago for the year’s most productive group, the 
History Group was the first recipient of that recognition.  

One of the best of these publications was “Historical 
Dams,” in 2001, and more recently there have been 
books on the history of irrigation and drainage in the 
Danube Valley and in the Indus Basin. At the moment, 
the Group is trying to put together a book on the 
lessons we can draw from history, concerning 
sustainability of irrigation systems (which has been the 
subject of recent seminars), and also a regional history 
of irrigation in south-eastern Asia. 

We have not done so well on drainage, and there has 
been very little on flood control. Irrigation history 
seems to interest more people. 

German members have made major contributions, but 
unfortunately British interest in the subject has never 
seemed strong, which is strange when one considers 
the historic role played by British engineers in the 
expansion of state-sponsored irrigation in the 19th 
century. 

The UK’s representative, Charles Abernathy, has 
indicated that he shall probably retire from membership 
of the Group after this year, having been involved with 
it on and off ever since he did the English-language 
edit of one of the very first books – History of Irrigation 
in the Soviet Union – 30 years ago (back in the days 
when we thought that that Union was itself 
sustainable). It would be good if someone from the 
IWF membership, who finds the subject attractive, 
could take his place. 

On-farm Working Group 

The Working Group on On-Farm Irrigation Systems 
has a mandate to promote on-farm irrigation as part of 
integrated water resources management; and to 
promote sustainable efficient approaches for on-farm 
irrigation. 

The UK’s representative, John Dunn, reported that the 
planned activities were coming to an end and it had 
been proposed at the Kuala Lumpur meeting to 
terminate the group. He has since resigned from the 
group, but it is understood that at the Moscow meeting 
it was agreed to prolong the group. 

Others 

Tom Franks reports that the Working Group on Lake 
Chad was never very active and he is no longer 
involved, whilst his contribution to the Working Group 
on Capacity Building, Training and Education came to 
an end in 2007. 
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WHAT’S ON

British section 

7 November 2014 “Management of Groundwater 
Resources for Irrigation and Co-users” at ICE 
Westminster from 9:30 to 17:00. 

Groundwater resources provide an important 
mechanism for balancing the supply of water to meet 
local needs. The consequences of mining groundwater 
resources for immediate benefit are well known, 
however, across large tracts of Africa for instance 
groundwater provides a significant source, available for 
those that understand how to abstract it.  

The short focus meeting will debate on optimising how 
groundwater resources are managed, following on 
from recent events at ODI in March that promoted 
discussion about different perspectives of using 
groundwater to promote agricultural growth and food 
security. Since then a number of the start up projects 
have been completed under the NERC/DfID UpGro 
Programme - a major investment in promoting the use 
of groundwater resources for promoting development 
to alleviate poverty. 

Programme 

Morning Session: Groundwater use in Asia - 
rationalising management for sustainability 

i. Groundwater Management in Irrigated 
Catchments – Key Principles and Common 
Misconceptions, presented by Dr Stephen Foster, 
Director GW-Mate Team, World Bank. 

ii. Groundwater management issues in China, 
presented by Dr Chris Perry, Consultant. 

iii. MMP Hydrogeology, presented by MMP 
Hydrogeologist. 

iv. TBA 

Lunch 

Afternoon Session: Groundwater use in Africa - where 
are the resources, how to promote development, etc. 

i. Socio-economic dimensions of groundwater 
management, presented by Dr Roger Calow, 
Director ODI Water Policy Programme. 

ii. Long-term variation in in aquifer levels in Africa 
NERC/DFID's UpGro project, presented by Prof 
Alan McDonald, BGS Edinburgh. 

iii. Implications of GWI for Development, presented 
by Dr Karen Villoth, IWMI-SA (Pretoria). 

iv. TBA 

The final programme is subject to adjustments, but will 
be available to watch on-line to registered participants 
using the ICE website. Contact Tim Fuller for further 
details and guidance on attendance and pricing. 

 

IWF Training Course “Irrigation for Young 
Professionals” ICE, London or at UEA’s London 
campus. For further details contact Simon Howarth or 
Tim Fuller. 

International 

ICID Events 

14-20 September, 2014, 22nd ICID Congress and 
65th IEC, at Gwangju Metropolitan City, Republic of 
Korea. Contact: Ir. Hun Sun Lee, Korean National 
Committee on Irrigation and Drainage (KCID),  
E-mail: kcidkr@gmail.com, kcid@ekr.or.kr,  
Website: http://www.icid2014.org  

Other Events  

23-26 June 2014, 12th International Drainage 
Workshop (IDW), St. Petersburg, Russia. Contact: 
Ms. Irena G. Bondarik, Secretary General, National 
Committee of the Russian Federation on Irrigation and 
Drainage (RuCID), 
E-mail: ibond@online.ru, rusiptrid@mail.ru  

 

2-4 September 2014, 12th British Hydrological 
Society National Symposium: "Challenging 
hydrological theory and practice" University of 
Birmingham. 
Website: 
http://shop.bham.ac.uk/browse/extra_info.asp?compid
=1&modid=2&deptid=28&catid=64&prodid=882  

 

29-30 October, 2014, International Conference on 
Water and Energy Interactions: “Strategic challenges 
to territorial development and their impacts on food 
and health”, Lyon, France.  
Website: http://www.preserving-the-flow.com/  

 

11-16 October 2015, 66th IEC and 26th European 
Regional Conference, Montpellier, France.  
Website : http://afeid.montpellier.cemagref.fr/  

 

2nd World Irrigation Forum and 67th IEC, Chiang 
Mai, Thailand, 2016.  
Website: http://www.rid.go.th/Thaicid/  

For details of these and other forthcoming events, 
check out the ICID website: http://www.icid.org or 
check out your own ICID website: 
http://www.iwaterforum.org.uk  

 

mailto:kcidkr@gmail.com
mailto:kcid@ekr.or.kr
http://www.icid2014.org/
mailto:ibond@online.ru
mailto:rusiptrid@mail.ru
http://shop.bham.ac.uk/browse/extra_info.asp?compid=1&modid=2&deptid=28&catid=64&prodid=882
http://shop.bham.ac.uk/browse/extra_info.asp?compid=1&modid=2&deptid=28&catid=64&prodid=882
http://www.preserving-the-flow.com/
http://afeid.montpellier.cemagref.fr/
http://www.rid.go.th/Thaicid/
http://www.icid.org/
http://www.iwaterforum.org.uk/
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THE TAIL END 

British National Committee 2014-2015 

Chairman: Simon Howarth Nominated Members: Peter S Lee (ICE) 
Vice Chairman:  Vacant   Dr R Ragab (Vice President ICID) 
Honorary Secretary: Geoff Pearce  John R Hennessy 
Honorary Treasurer: Peter Johnson  Position Vacant (CIWEM) 
Elected Members: Julia Brown  Ex-officio: Dr Ragab Ragab 
 Derek Clarke  Peter S Lee 
 Martin Donaldson Sub-Committees: John Hennessy 
 Emily Lewis (Social Media) Finance & Membership Peter Johnson (01223 262708) 
 Ian Tod News & Views Oliver Taylor (01244 319413) 
 Helen Houghton-Carr Meetings & Seminars Bruce Lankford & Geoff Pearce  
 Catherine Moncrieff   
Co-opted Members:  Oliver Taylor Secretary: Tim Fuller 
 Marieke Nieuwaal  British National Committee ICID 
 Ian Johnson (Environment 

Agency) 
 Institute of Civil Engineers  

Great George Street 
 Melvyn Kay (UK Irrigation 

Association) 
 London SW1P 3AA 

Tel: 020 7665 2234 
     Fax: 020 7799 1325 
   Tim.Fuller@ice.org.uk 

IWF Members serving on ICID Work Bodies 

Felicity Chancellor: African Regional Working Group Permanent Observer 
Peter Lee:  Committee on Public Relations and Publications 

European Regional Working Group 
 Working Group on Technology and Research Uptake and Exchange 
 Working Group on Modernisation of Irrigation Services 

Working Group on Role of Irrigation in Poverty Alleviation & 
Livelihoods 

Member 
Member 
Permanent Observer 
Permanent Observer 
Chairman 

Ian Makin: Working Group on Integrated Land and Water Resources 
Management 

IWMI representative 
Member 

John Hennessy: President Honoraire ICID 
 Office Bearers Committee  

 
Member 

Charles Abernethy: Working group on the History of Irrigation, Drainage & Flood Control Member 
Ragab Ragab: Vice President ICID 
 Permanent Committee of Strategy & Organisation 
 Working Group on Crop & Water  
 Working Group on Use of Poor Quality Waters for Irrigation  
 Working Group on Water Management in Water Stressed regions 

 
Chairman 
Chairman  
Member 
Member 

John Dunn: Working Group on On-Farm Irrigation Systems  Resigned from group 
Chris Perry: ICID Journal Editorial Board Member 
Bruce Lankford: ICID Journal Editorial Board Member 
Keith Weatherhead: Working Group on Global Climate Change and Agricultural Water 

Management 
Nominated 

Oliver Taylor:  Committee on Public Relations and Publications Editor, News & Views 

International Office-Bearers  

Peter S Lee (Past President)  peterlee-icid@spamarrest.com  
John Hennessy (Past President)  johnhennessy@icid.freeserve.co.uk  
 
 
 
 
 
 
 
 

ICID exists to foster the exchange and development of technical information and expertise in irrigation, drainage 
and flood control and related fields. Members receive this magazine and the quarterly ICID Journal, invitations and 
advance information about technical meetings, and information from ICID central office and other branches from 
time to time. Corporate members receive six copies of this magazine and the Journal, and exposure to members 
and organisations in 70 countries world - wide. 

mailto:Tim.Fuller@ice.org.uk
mailto:peterlee-icid@spamarrest.com
mailto:johnhennessy@icid.freeserve.co.uk
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Contributions and Advertising 

Contributions to News & Views are always welcomed, in the form of articles, photographs, letters or brief reports.  

Advertisements may be part or full page. Leaflets can also be carried. For more details and rates contact the 
Secretary, Tim Fuller, or the Editor, Oliver Taylor. 

Standard advertising rate is £75.00 per half page, single entry, or £130 double entry. Colour ads £125 and £200 
respectively. Business cards £20.00 per appearance. Corporate members are entitled to a free advert and Individual 
Members can place their business cards for free. 

Contributors and advertisers may wish to bear in mind that News & Views reaches ICID representatives in over 70 
countries, as well as British members at home and abroad. This extended distribution is at the request and by courtesy 
of the ICID Secretary General in Delhi. 

The next issue, No. 57, should reach members in October 2014. The last date for receipt of copy is 30 September 
2014. Please send your contributions to the Editor:  

Oliver Taylor,  
Email: olivercctaylor@live.co.uk 
6 Hoole Park, Chester, CH2 3AN 
Tel 01244 319413, 07977782345,  
 

Consultants Calling 
Insert your business card here…..  

ADRIAN LAYCOCK LIMITED 
CONSULTING ENGINEERS 

Marine Resource Centre, Barcaldine, Argyll PA37 1SE, 
Scotland 

www.adrianlaycock.com  

 
Irrigation, Drainage, Rivers, Reed Beds, Water Resources 

Micro Hydro Power 
Tel: +44-(0)1631 720 496 M: 07787523755 

Email: alaycock@sol.co.uk  

OLIVER TAYLOR 
Water Resources, Irrigation and Water Supply Engineer 

MSc CEng MCIWEM 
 

6 Hoole Park, Chester, CH2 3AN 
 

Tel: +44 (0)1244 319413 
Mob: +44 (0)7977 782345 

Mob: +233 (0)543 026793 (Ghana) 
 

Email: olivercctaylor@live.co.uk 
or oliver.taylor@snclavalin.com  

Irrigation water management specialist 
Technical writer and editor 

MELVYN KAY 
MSc DIC CEng MICE FIAgrE 

RTCS Ltd 
The Old Vicarage 

Main Street, Torksey 
Lincoln LN1 2EE UK 

Tel: +44 (0) 1427 717623 
Fax: +44 (0) 1427 717624 

Email: melvynkay@rtcs.co.uk  
Web: www.rtcs.co.uk  

 

 

  

mailto:olivercctaylor@live.co.uk
http://www.adrianlaycock.com/
mailto:alaycock@sol.co.uk
mailto:olivercctaylor@live.co.uk
mailto:oliver.taylor@snclavalin.com
mailto:melvynkay@rtcs.co.uk
http://www.rtcs.co.uk/


20 
 

 

Application for IWF Membership 

IWF membership for 2011 is £60 which gives you a reduced or free entrance to future meetings and access to the 
ICE, One Great George Street. For full time students, the annual fee for ICID membership is £15. However for 
students, by paying the £15 fee for the seminar, ICID membership for one year is then automatically included. From 
2012 there will be a new grade of Young Professionals, at half the price of full individual membership. 

To: Tim Fuller      Membership rates: 
 Secretary, IWF       Corporate £300    
 Institution of Civil Engineers    Academic Corporate £150 
 Great George Street     Individual £60 
  London SW1P 3AA     Student £15   

I wish to join the British Section of ICID. I enclose a cheque made payable to “ICE” which covers our/my subscription 
for one year. (Please use block capitals). 

 

Full Name              

 

Organisation              

 

Address              

 

Postcode        Tel No      

 

 

Signature         Date      

 

Corporate/Individual/Student (please delete as applicable) 
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LIST OF MEMBERS 

Individual Members 

Charles Abernethy 
Adebayo Adeniji 
Gregory Arkall 
Tony Allan 
Daniel Alsop 
Ralph Alsop 
Ian Anderson 
Robert Angier 
Kerstine Appunn 
Isaac Arinaitwe-
Mutahindukah 
Charles Batchelor 
Peter Baur 
Alan Beadle 
Trevor Beaumont 
Jeremy Benn 
David Berkoff 
David Birch 
Jennifer Black 
Mark Brett 
Rod Bridle 
Brian Bromwich 
Don Brown 
Julia Brown 
Thomas Bryant 
Lisa Bunclark 
Martin Burton 
Alice Chautard 
Michael Chegwin 
Judith Cherni 
Alan Clark 
John Clark 
Loreda Condrut 
Marguerite De 
Chaisemartin  
Christopher Cronin 
Faith Culshaw 
Robert Davey 
Malcolm Dent 
Susanna De Sousa 
Martin Donaldson 

John Dunn 
Katherine Edelen 
Heather Elaydi 
Paul Erian 
Tyler Farrow 
William Field 
Chris Finney 
Brian Flynn 
Tom Franks 
Jenny Fraser 
Martin Gillham 
Efrem Gilmont 
Makoto Godo 
Lance Gore 
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