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(The Kingdom – May God protect – is among the countries with the scarcest 

water resources, and depends- after God – on the water produced by the 

desalination plants, in addition to groundwater sources, most of which are 
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whole world in the economy of its use)
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Introduction
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1 Preface

Al-Aghar Group, a non-profit think tank focusing on the study of economic, social and 

cultural issues, has developed the strategy for transforming the kingdom of Saudi Arabia 

into a knowledge society and its vision; «for us to be a highly productive and internationally 

competitive knowledge society by the year 1444 AH « . From this perspective, we recognized 

that water and energy are two of the most critical elements for our transformation into a 

knowledge society; Al-Aghar group in collaboration and agreement with Al-Bushnaq 

Academy, which is considered one of the leading intellectual centers in regards to the water 

industry in the kingdom and one of the main organizers of the Saudi Water and Power Forum 

that is now in its fifth year, have prepared this report based on clear foundations that are 

associated with an assessment of the current situation and future visions for the needs of the 

kingdom, in light of available resources on the one hand and constraints that influence them 

on the other.

In preparation of this report, Al-Bushnaq Academy and Al-Aghar Group made several 

initiatives to study the current situation of available water and energy resources, in relation 

to quantity and quality.  Al-Bushnaq Academy launched the initiative of ‹The Spring Of 

Knowledge And Innovation› for water and energy in Riyadh on 13 \ 2 \ 2010 under the 

patronage of H.E. the Minister of Water and Electricity.  Al-Aghar Group followed suit by 

conducting a workshop entitled ‹The Spring Of Knowledge And Innovation› on 26/  5  /  27- 

2010, which was kindly hosted by ( King Abdullah Economic City in Rabigh ). The format of the 

workshop included brainstorming sessions and engaging the stakeholders, decision-makers 

and intellectuals to be contributors to this study. 65 experts and professionals from across 

the Kingdom participated in the workshop, through the kind invitation of HH Prince Faisal 

bin Abdullah bin Mohammed Al Saud, head of the Permanent Steering Committee of Al-

Aghar Group. The workshop dealt with discussions and the study of the main aspects or core 

elements of both the water and energy sectors.

1 . 1
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The participants were divided into six workgroups, each assigned one of the main aspects in the 

study for the two sectors. One of the aspects they focused on was human development, which 

was worked on by two teams due to its importance in building and developing the sectors. The 

other four workgroups focused on the financial, technical, legislative and legal aspects; and the 

private sector›s contribution to the development of these sectors in the Kingdom.  Furthermore, all 

of the groups were involved in the task of developing the vision and mission for the future of these 

sectors; in addition to defining the goals and strategic programs to achieving this vision.

Scope of the Report

This report is a preliminary paper for the strategy.  It provides an overview of the current situation and 

a strategic vision including a framework for future action based on the three axes of production, 

consumption and empowerment.

In this section, we briefly present the main elements of the report which include the vision, mission 

and nature of the challenges and dangers facing the Kingdom. These challenges and dangers 

make it imperative to accelerate the transition into a knowledge society with a sustainable 

system of energy and water. We then review the objectives and strategic programs proposed by 

the stakeholders and selected quick wins that we find applicable. The report also lists the main 

stakeholders, who – in uniting their efforts – can form an integrated system to achieve sustainability.

This report constitutes a step prior to the operational phase, which will include setting operational 

plans for the proposed recommendations, setting a time frame and determining measurement 

and follow-up mechanisms to ensure implementation.

Current Situation2



Key Definitions Water Challenges

Water Security

Ensuring the availability and distribution of the quantity and quality of water needed for 

maintaining the basic needs of human life, living creatures, a healthy environment across 

different times and situations and protection of all the above from the risks of rains and 

flash floods.

Food Security

Exists when all people, at all times, have physical, social and economic access to sufficient, 

safe and nutritious food that meets their dietary needs and food preferences for an active 

and healthy life.(7)

Smart Grid

A form of electricity network that employs bi-directional digital communications between 

suppliers and consumers, and integrates, intelligently, the behavior and actions of all 

users connected to it providing them with additional information and options. It also 

enables them to control devices and equipments in a way that increases reliability 

and transparency, increases the level of efficiency, and provides economic, safe and 

sustainable supply. It also leads to a significant reduction in the environmental impact of 

the electricity supply system. (14)

Comprehensive Water System 

 

An integration of all local water systems that covers all sources of water (i.e., groundwater, 

surface water, desalination, and treated water). The system focuses on and sets regulations 

for users’ rights, property rights of groundwater and environmental protection. 

Energy

Unless otherwise specified, the term ‘energy’ is used, within this report to refer to the 

energy required to meet the needs of household, industrial, and agricultural sectors in the 

Kingdom, regardless of its origin – whether fossil, renewable , or any other .

Water is the source of life that connects all life forms. No sooner had water resources – which 

are invaluable – proven their great ability to regenerate than we started to feel the threat of this 

source beginning to deplete and becoming increasingly endangered.  The increasing need of 

the world’s population for water – to provide food, raw materials and energy – directly competes 

with nature’s own water needs to sustain the already threatened ecological system. (See Figure 2.1) 
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Figure 2.1: Levels of Water Scarcity Around the World 

Source:  Annual Report IIWM (2007-2008)



Yet day after day, we continue dumping millions of tons of untreated sewage, 

industrial and agricultural waste into our water systems. Pure water has become 

scarce and its scarcity will increase as environmental changes continue to change 

our lives. The poor are still the first and most to suffer from pollution, shortage of 

water and the lack of proper sewage systems.

Water security is globally considered a ‘silent enemy›, which today has become a 

greater threat than food security, the energy crisis or the financial crisis. At a global 

level, the per capita share of water by the year 2060 will constitute only 10% of the 

share of 1950. (See Figure 2.2) 

The lack of renewable water sources – in addition to weather changes – and the severance 

of rain in the region and the rise in water production costs per square meter due to the 

conventional technology used in water centers all have the kingdom facing very challenging 

choices. These circumstances will become especially acute if the current waste of water 

continues and immediate correctional procedures and critical reform decisions are not taken.

  Looking more closely, we can see that the Kingdom of Saudi Arabia is no exception to the 

problem of water security. The average per capita share of water from renewable resources 

amounted to about 240 cubic meters per person in 2010. According to the indicator of water 

scarcity, this means that the Kingdom is already below the water scarcity line adopted globally 

which is 1500 cubic meters per year. As the population growth is increasing (see Figure 2.5), the 

average per capita of renewable water decreases on an annual basis (see Figure 2.3). As for 

the non-renewable sources, it suffices to note that the rate of annual extraction of groundwater 

in the Kingdom is over more than four times the rate of renewal.

In addition, more than 1.1 billion people in developing countries do not have access 

to safe drinking water, while more than 2.3 billion others lack adequate sanitation. 

As a result, 2 million deaths occur annually, not to mention the fact that 80% of 

diseases are water-related and statistics indicate that half of the population at any 

single time suffer from water-related diseases(1). This situation has prompted the 

World Summit on Sustainable Development to include provision of safe water and 

sanitation in the Millennium Development Goals. It is a call addressed to the entire 

world to work to reduce by half the proportion of people without access to safe 

drinking water and basic sanitation by 2015.

However, locally the Kingdom faces significant challenges in regards to the 

production, desalination and preservation of water in the shadow of current regional 

and international water shortages. These water shortages have caused an urgent 

need to implement plans and strategic studies while recognizing the importance of 

establishing research and applied research centers to contribute towards managing 

the development of the water desalination industry and enhance our innovation 

technology. 

In terms of consumption, the rate of per capita consumption of water and energy 

in the Kingdom is among the highest globally. Also, the increase in the proportion of 

agricultural consumption exhausted 88% of the Kingdom’s total water consumption, 

which in turn led to the depletion of non-renewable groundwater resources.

All this indicates that, where water sources are limited, the Kingdom of Saudi 

Arabia will face a large gap between supply and demand and that water security 

challenges will only increase over time to reach an alarming level while population 

growth and the rates of water consumption continues to increase. (See Figure 2.4)
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Figure 2.2: Levels of Water Scarcity Around the World 

SOURCE:  MIAHONA (1)

Figure 2.3: Average Renewable Water Share

SOURCE:  MIAHONA (1)
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The Kingdom of Saudi Arabia is considered to be one of the major consumers of water 

and electricity. The ministry of water and electricity expects the investment rate in these 

sectors to increase within the next 15 years to reach 200 billion Saudi riyals. However, the 

size of investment would have to be increased by up to one third, at the least, in order 

to meet the growing domestic demand for water and electricity – particularly in light of 

the increase in production costs that have exceeded 50% in comparison to the cost of 

production per cubic meter in other countries.  This increase is due to the high cost of 

energy used by more than 35 desalination plants across the Kingdom. It is for this reason 

that it is crucial to use solar energy technology in water desalination to help lower the 

energy production & hence water desalination costs. (Currently, the cost of desalinating 

water ranges between SR 2.5 – SR 5.5 per cubic meter, whereby if solar technology is 

applied, this cost would decrease to SR 1.5 per cubic meter). 

It is shown here that the transformation of the water sectors in the kingdom require 

not only the financing of large projects to expand the productive capacity but also 

a comprehensive plan for reform and development, which takes into account the 

developmental and environmental needs necessary to achieve a balance between 

supply and demand and preserve their natural resources.

Figure 2.4: Water Demand Vs Deficit

Source: Miahona (1)

Food Security

Globally, it is estimated that more than a billion people of the current population 

of 6.8 billion, or nearly one in every six human beings, may be suffering from under-

nourishment. 

In the Arab region, the crop production can meet about 50% of the required food, 

and the remaining is imported from international markets with an import ratio 

ranging from 35% to 87%. 

On a local level, the agricultural development in the late 70’s and 80’s has 

contributed to partial food security, socio-economic developments and increase 

in national Gross Domestic Product (GDP) in the Kingdom. Yet, the vast unplanned 

agricultural expansion and excessive pumping of non-renewable groundwater 

resources resulted in serious deterioration of groundwater conditions in several 

regions to alarming levels.

Consequently, several corrective policies were adopted by the government in mid-

1993, such as reducing the support for wheat crop by 75%, banning the export of 

fodder by year 2008 and phasing out wheat by 12.5%. These adopted policies have 

resulted in positive impacts on ground-water conditions; however, more corrective 

actions are needed once the future food and water issues are deeply analyzed.

It is observed that at a growth rate of 2.3%, water consumption for agriculture will 

reach 23,868 MCM in year 2060, which exceeds sustainable level (estimated at 

13,800 MCM). Similarly, water consumption for agriculture at 2% G.R. is expected to 

reach 21,793 MCM in year 2060, which means the Kingdom has to adopt a more 

aggressive policy to achieve sustainability.

Under the present weak agricultural and irrigation practices, poor financial and 

technical support and water deficit, it will be difficult for the Kingdom to reach self-

satisfaction in food production.

Unless serious measures are taken, water and food security in KSA is going to face 

increasing and serious challenges during the coming 50 years due to large increase 

in population and the related water and food demands. These challenges will 

aggravate with negative climate change impacts. The supply of ground water 

has depleted with irreversible consequences.  The Kingdom needs to re-think food-

security policy.



21

Power Challenges2 .  3

KSA Power provisioning is unsustainable financially, as the demand is expected to grow.  The 

mismatch between supply and demand is widening exponentially.

   

Power is currently the most capital-intensive sector with low residential tariff (8 halalah/kwh), 

insufficient and old generating assets and high consumption rates.  

As population growth shows little sign of slowing and the economy continues to grow and bring 

more electrical goods into more homes, power use per person is likely to increase and continue 

on its inexorable and steep path.  High growth in demand will continue at 7%-8%, creating a long-

term problem. Demand is expected to nearly double in 10 years and peak demand is estimated 

to grow by 60% between 2008 and 2022 – in other words, tripling demand in 25 years 

(1998 – 2022). ( See Figure 2.6 ) 

Population (GR 2.3%)

Population (GR 2.0%)

Population (GR 2.0%)
From 2030 onwards GR 1.8% 

2.5 POPULATION GROWTH IN KSA

Source: Miahona 

Figure 2.6: Growing Demand for Energy in KSA

Source: Electricity and Co-Generation Regulatory Authority (2010)

Figure 2.7: Growing Demand for Oil in the Kingdom

Source: International Atomic Energy Agency (2010)

Today, there is an urgency to control the increasing percentages of domestic demand on energy, 

particularly that which is needed to produce electricity. It is also vital for the kingdom to adapt 

policies to reduce local consumption to narrow the gap between local supply and demand on 

energy. 

With regard to using energy resources to produce electricity and water desalination, oil assets 

deployed to support the production of water and power has net negative asset yield (asset-to-

asset). The Kingdom relies heavily on using fossil fuels (natural gas & oil) to produce electricity, 

which in turn has put a lot of pressure to use these two resources for domestic consumption rather 

than exporting.

Furthermore, our natural gas reserves are being exhausted by industries competing and depending 

on it as a main feedstock, increasing the added value of gas. (See Figure 2.7) 

الشرق األوسط                                       أوروبا    أمريكا الشمالية                     آسيا                                       السعودية امريكا الال تنية  

Moreover, KSA’s current business model anchored on power industry production and consumption has 

distorted innovation and competitiveness of power-dependent industries and provides disincentives 

to the power (renewable energy) industry innovative capacity. 

Even though the Kingdom plans to use all forms of renewable and atomic energies, these efforts are 

still at a very early stage and need to be expedited to alleviate the increasing pressure on fossil fuel 

usage.  This calls for efficiency of fuel utilization as the Kingdom cannot simply continue to burn fossil 

fuel at an ever-increasing rate. A sustainable national energy mix in which nuclear and renewable 

energies are viably integrated is necessary to transform the Saudi economy – which is currently based 

on low energy cost and cheap imported labor – into a knowledge-based innovative economy.
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Current Challenges2 .  4

A number of findings that reflect the need and reality of the current situation were 

also identified during the “Spring of Knowledge and Innovation” Workshop, some 

of which are:

The inability of the current pricing rates to facilitate the improvement of current 

water and electricity services and to ensure their continuity.

The existence of a gap between the strategic direction of the country in the area of 

water and energy as opposed to the public’s response and compliance.

The lack of state-subsidized funding for the development of technology in the water 

and energy fields and limited incentives for private sector participation.

Weak presence and poor activation of control systems and the necessary legislation 

to maintain water resources and energy consumption.

Lack of clarity on the priorities of water and energy consumption in the absence 

of a comprehensive national plan, clear legislation and government bodies tasked 

with monitoring consumption.

Limited renewable drinking water sources.

The ineffective treatment of sewage and waste water and its lack of utilization in 

agriculture.

The waste of non-renewable water resources in agricultural production.

Insufficient data regarding the quantity of groundwater.

Insufficient production costs are a direct result of outdated desalination plants and 

the lack of standards and specifications for efficient devices.

The limited number of qualified technical crews necessary to achieve sound 

management of water resources.

Consumption is driven by the culture of ‹individual need› rather than a culture of 

‹societal prosperity›.

The absence of smart networks to ensure the efficient distribution and consumption 

of electricity.

The rise in pollution levels due to the use of dirty fuels and the absence of 

environmental standards.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Figure 2.8: Factors Affecting Water and Energy Sectors

Source: Spring of Knowledge and Innovation Workshop, 2010



Figure 2.9: Status of the Kingdom and other countries in 

respect to the axis of the water and energy

Source: GE Energy, 2010

WATER AND ENERGY NEXUS AND 
THE NEED FOR AN INTEGRATED 
FRAMEWORK

2 .  5

Given the above, it is clear that the world and the Kingdom in particular stand 

on the threshold of a critical phase regarding the future of water and energy. It is 

also clear that both sectors are interrelated in a way that makes it imperative to 

consider them together as a single intertwined system. (See Figure 2.9).

Both sectors share common factors contributing to the high demand.  Those factors 

include the increasing consumption rates , economic development, and population 

growth, which affect the sectors in parallel. The two sectors also share their reliance on 

natural resources and the impact their management policies have on environmental 

pollution and public health.

There is also the fact that the generation of energy and fuel extraction depends partly 

on water while water desalination and treatment simultaneously requires the use of large 

amounts of energy.

A NEW DAWN FOR WATER AND ENERGY 
SECTOR IN THE KINGDOM

3
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AN OPPORTUNITY FOR TRANSFORMING 
INTO AN INNOVATIVE SYSTEM

VISION AND MISSION

3 .  1

3 .  2

Despite the challenges faced by the Kingdom, the unique combination of water 

and energy it has presents a great opportunity. If the resources the Kingdom has 

are managed thoroughly and effectively, it will not only cover its internal needs but 

will also qualify it to join the ranks of exporting countries.  

The Kingdom has a comparative advantage through its distinctive geographical 

position and its experience in water desalination in addition to its natural resources 

such as oil, gas and renewable energy resources, particularly solar energy. 

Additionally, the Kingdom has a great opportunity in using renewable energy to 

diversify energy mixture and subsequently provide water at affordable prices, 

achieve sustainability and water and food security, and become an exporter 

partaking in global competition.    

Diversifying the energy mix will also contribute to transforming the Kingdom into a 

knowledge-based society by encouraging innovation through the private sector, 

investment in development and research, attaining the aggregate economical 

benefits derived from the local added value and creating new job opportunities 

through new technologies. 

So, it is possible, by adopting suitable policies and integrated strategies, to 

transform water and electricity from an economical threat into a mean to stimulate 

innovation, knowledge production and diversify local economy.

Vision

Mission

For the Kingdom to become, by 2025, a global Islamic role model in the 

production, use and export of sustainable solutions for water and all types of 

energy and a catalyst of change towards becoming a knowledge society.

To develop water and energy systems to meet the increasing future 

demand and to reach knowledge- based society in the Kingdom, 

through employing international standards and technologies, spreading 

awareness and creating a legal, economic and social environment that 

encourages the development of scientific research and the formulation 

and implementation of supporting legislations

STRATEGIC FRAMEWORK3 .  3

The framework of the strategy can be divided into three thrusts: enablers, production 

and consumption.  These frameworks represent the roadmap to developing 

and creating a balance between supply and demand in the water and energy 

sectors. This will not be achieved merely through focusing on the configuration of 

policies and strategies but also through concentrating on the structures of both the 

legislative and pricing systems to influence the industry and consumer behavior. In 

order to achieve this, a motivational environment, conducive to productivity, must 

be created.

Under each of the frameworks, there falls a distinctive set of programs that focuses 

not only on the development of industry, but which are also involved in enabling 

industry partners, infrastructure, and the consumer. The industry development 

agenda must include global development standards, not only to cover the 

Kingdom›s needs of water and energy internally, but also to make the Kingdom a 

global competitor in the field of innovation and investment for this sector.

When we discuss consumer market development programs, we notice that 

attempting to change consumer behavior must be done gradually, in order to reflect 

the needs of an advanced community, which is concerned with the management 

and conservation of its water and energy resources. It is also required that we 

activate the role of education, awareness-raising campaigns and promotional 

programs to promote the formation of this behavior over time.

Thus, we see that the main objective of these frameworks is the attainment of 

the most effective methods in which to connect and balance the producers and 

consumers of this sector. To achieve this, a national plan with international standards 

that supports long-term production must be developed in order to meet the growing 

demand for water and energy. Hence, in the following diagram, we display the 

suggested strategy framework and the cornerstones of each thrust, which will result 

in programs for the implementation of the future development plans in this sector.
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PROPOSED GOALS FOR ACHIEVING FUTURE VISION3  .  4
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KEY PARTNERS3  .  5
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RECOMMENDATION3  .  6
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STRATEGIC QUICK WINS3  .  7

Below are some of the quick win initiatives, which are programs that can be 

executed within a short time-frame yet have a significant impact upon the water 

and energy sectors, requiring relatively low investments:

The establishment of an investment fund with the government’s participation 

for the purchase of technology and global intellectual property rights in the 

fields of renewable energy and water to localize it.

Establish an information center regarding the water situation in the Kingdom 

that is independent of executive entities.

Restructuring of water tariff to direct government support towards the 

disadvantaged groups in society and developing tariff for agricultural 

consumption.

Identification of incentives offered by the state in order to raise the efficiency 

of energy use above the minimum which should exceed 50%.

To identify and publicize the minimum standard of efficient energy use when 

building or renovating power plants and types of fuel available in various 

regions of the Kingdom.

1٫

2٫

3٫

4٫

5٫
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APPENDIX (1): NAMES OF THE PARTICIPANTS IN “THE SPRING 
OF KNOWLEDGE AND INNOVATION” WORKSHOP
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APPENDIX (2): VISIONS AND MESSAGES OF THE SIX WORK GROUPS 
PARTICIPATING IN THE “SPRING OF KNOWLEDGE AND INNOVATION” 
WORKSHOP. 

Visions of the six groups: 

The message for the six groups:

The first group: A conscious and pioneering community in the production and export of various energy,  water 
technologies, and achieving sustainable development for a better life. 

The second group: A distinct country in achieving water and energy requirements, pioneer in the renewable 
energy, to achieve sustainable development and welfare of the community. 

The third group: A country of sustainable sources of water and energy with global environmental standards 
that provide quality life and comprehensive development. 

The forth group: That the Kingdom is a pioneer in the production, management and utilization of water and 
energy efficiently and sustainably. 

The fifth group: That the Kingdom is a global pioneer in the development, utilization and export of sustainable 
solutions and renewable energy in the production of water and energy. 

The sixth group: That the Kingdom of Saudi Arabia is a pioneer in diversifying energy and water sources that 
achieve sustainable development to achieve the nation and community’s welfare and awareness in light of 
Islamic values. 

The first group: Provide and export energy and water from various sources and with appropriate price while 
maintaining environment, development of national and research experiences, development of profitable 
industry and systems that help achieving sustainable development. 

The second group: Hard work to secure water and energy through a basic structure characterized with 
efficiency and effectiveness in the utilization of natural sources for conscious beneficiaries for achieving 
welfare of the society and promoting sustainable development. 

The third group: Diversification of energy and water sources that are environmentally friendly and providing 
it with high efficiency and a suitable cost for target segments that attract knowledgeable and economical 
investment with resettlement of talents and scientific research in water and energy technology; and stopping 
the waste through regulations and awareness to achieve strategic security. 

The forth group: Enhance the Kingdom’s capability to provide a high level of produced water and energy 
services in a sustainable and friendly way to the environment by the private sector in a price that reflects the 
actual cost and apply the smart support of a conscious community, settlement of techniques, raise efficiency 
of human strain and development of required legislations. 

The fifth group: Sustainable and renewable development for water and energy through: 

• Secure water and electricity for each individual in a clean environment. 
• Management and rationalization of demand 
• Leadership desalination of sea water and solar energy 
• Strategic plan for a sustainable development
• Set rules to conserve water, energy and environment. 
• Maximize the benefit of water reuse. 

The sixth group: the message for the sixth group is summarized in the following points: 

• Using renewable energy sources 
• Communicating between experts and society
• Adopting the most suitable techniques for the society
• Enhancing of the pattern of consumption
• Providing industrial development for the country and welfare for the citizen
• Leading consumption and production of water and energy
• Rehabilitating traditional agricultural areas which are capable of continuous natural production
• Preserving of Islamic values in terms of sources, energy and environment  
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