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Abstract

Green technology contributes to economic and social development by using natural resources and reducing their
impact on the environment. It is a key requirement for promoting a green economy. Arab countries seek to improve
the harmony between economic, social, and environmental issues by promoting green technology and innovation as
an option. However, the Arab region faces obstacles in this matter, such as instability, declining levels of civil peace,
and economic and social justice in some of its countries, leading to the destruction of water, energy, and infrastructure
facilities. Compared to global levels, the application of green technology in various sectors such as energy, water, and
transportation is still below the required level. Therefore, there is a need for a set of tools to pave the way towards a
necessary favorable environment that increases resource management efficiency, such as reducing subsidies in energy
and transportation and increasing investment in renewable energy projects. Governments can also use taxes as an
incentive to reduce pollution and encourage environmentally friendly behaviors, as well as tariffs and fees to increase
awareness of resource usage costs and create incentives to reduce consumption and adopt green technology.
Governments can also use their purchasing power to choose environmentally friendly goods and services, which helps
stimulate innovation towards sustainable patterns. Undoubtedly, supporting research and development, public-
private sector partnerships, and finding funding sources are policies that must be taken to adapt to the specific
conditions of each Arab country.
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Introduction

According to the 2030 Agenda for Sustainable Development, which was adopted by world leaders at the United
Nations Summit on Sustainable Development in September 2015, the Arab countries, together with the international
community, strive to achieve comprehensive sustainable development. This can be achieved by improving harmony
between economic, social and environmental issues, and by adopting Sustainable development policies and promotion
of green technology and innovation (1).

Peace and stability are indeed the basic cornerstones for achieving sustainable development, as peace, prosperity and
partnership are among the main pillars of sustainability. In Goal No. 16 of the Sustainable Development Goals, It
specifically referred to “promoting peaceful and inclusive societies for sustainable development, enabling access to
justice for all, and building effective, accountable and inclusive institutions at all levels.” Arab countries are currently
facing, to varying degrees, political, economic and social instability. Some countries are facing internal conflicts that
leads to the destruction of water and energy facilities and infrastructure.

The environmental impact on unsustainable production and consumption in the Arab region has obvious
consequences for the current and future economic prosperity and well-being of citizens in Arab countries. According
to Goal 9 of the Sustainable Development Goals, member states are required to build resilient infrastructure, promote
inclusive and sustainable industrialization, and promote innovation. Technology in general and green technology in
particular can play an important supportive role in stimulating economic growth and competitiveness and working
towards achieving sustainable development goals. The political will, should put in place economic and investment
incentives, to direct investment in the area of technology and contribute to building local Arab capacities to compete
with their counterparts from emerging market economies.

However, and despite the slight improvement in technological readiness in the region over the past two decades, it is
still below the global average score in many Arab countries. Moreover, the capacity to innovate is low and has declined
significantly in some countries over the past decade, as measured by a number of indicators of research and
development inputs and outputs. In addition, the Arab region is still considered a user of technology rather than a
generator of it. This raises questions about the effectiveness of policies in the region to promote technological
development (2).

Green technology

Green technology is a comprehensive and indispensable tool to move towards achieving sustainable development in
accordance with the 2030 development framework. The adoption of green technology by industries and companies in
all sectors in the Arab region leads to significant results and benefits including the usage of less natural resources, and
the reduction of waste/pollution prevention from processes and products. According to the World Business Council,
there is ample evidence of financial benefits from return on investment, cost reduction, and competitiveness
enhancement. The mentioned tools can be applied in many sectors that include, for example, renewable energy
applications, water and energy saving devices, air pollution control, waste management technology and sustainable
agricultural practices. In addition many green information and communication technologies can reduce greenhouse
gas emissions and support the most sustainable smart cities (3).

Green technology includes the ability to achieve efficiency, improve and develop systems and tools for monitoring and
production processes, which leads to a decrease in the cost of services required for each unit of the resource (energy,
water, soil, etc.). Also, according to the United Nations Environment Programme, resource efficiency alone is set to
generate US$2 trillion globally (4). Given the low levels of water and energy efficiency in the Arab region, the
resources and costs saved through the implementation of green technology measures are likely to have significant
efficiency and impact.

From a social point of view, the benefits of green technology are that it contributes to energy services access by rural
areas, increases food and water security through the use of sustainable agricultural methods, improves access to
water and sanitation, and reduces health costs associated with pollution, sanitation and environmental degradation.



1. Applying green technology in various sectors in the Arab region

1.1 Energy sector

The Arab region accounted for (16%) of global gas production in 2021 and (30.5%) of crude oil production. The GCC
countries were the largest oil producers in the world. Per capita energy consumption in the Arab region (1843 kg of oil
equivalent) is slightly lower than the global average (1897.9 kg). However, consumption is increasing and rising,
which is largely attributed in some Arab countries to energy subsidies on a large scale. The per capita emissions of
greenhouse gases in the Arab region are 5.3 metric tons, which is higher than the global average of 4.9 metric tons.
Moreover, the electricity sector in the Arab region is the main source of carbon dioxide emissions, as it represents
(39%) of the total emissions from all sectors. The share of renewable energy resources in the Arab region (0.2%) is
still far below the global average (4.7%) (5). Renewable energy, other than hydropower, contributes less than 1% of
electricity generation in the region (6).

Progress is noticeable in the field of renewable energy technologies through the leadership of the Arab Strategy for the
Development of Renewable Energy for the year 2030. Within the framework of the Arab framework for renewable
energy, twenty Arab countries have announced goals for renewable energy, whereby the total installed energy
capacity will reach about 106 gigawatt in the Arab countries by 2030 (7).

1.2 The water sector

The Arab region is one of the world's most water-scarce regions, accounting for more than (5%) of the world's
population and less than (1%) of the world's renewable water resources. The available water resources in the Arab
region per capita represent (10%) of the global average. In 2021, 18 out of 22 Arab countries were classified below the
water scarcity line of 1,000 cubic meters per capita annually, while about (40%) of the Arab population lives in
conditions of absolute water scarcity (8). Climate change and pollution from agricultural, industrial and domestic
activities also pose an additional threat to water resources. Therefore, the linkages between water and energy in the
Arab region are very important and can be well used in the form of new approaches for the sustainable management
of the consumption of both resources (9).

In the same context, in order to meet domestic water needs in the future, Arab governments will need to either reduce
demand, divert water from the agricultural sector (11 billion cubic meters), or resort to unconventional water sources.
The GCC countries have nearly half of the world's desalination capacity (10).

1.3 Transportation sector

Globally, the transportation sector consumes about 50% of fossil fuels and 25% of carbon dioxide. It causes (80%) of
air pollution, and includes 1.3 million fatal traffic accidents. The number of passenger cars in the Arab region in 2019
is estimated at 94 cars per 1,000 people. Many Arab countries face an increase in the number of vehicles per kilometer
of road (11). The transport sector in the Arab region is characterized by an aging car fleet, poor maintenance and
inefficient use of fossil fuels, which leads to increased fuel consumption, greenhouse gas emissions and traffic
congestion. The sector is also considered one of the most polluting sectors in the Arab world. This calls on Arab
countries governments to take measures to transition to a sustainable transportation sector - also known as the
"green" transportation sector - which includes the adoption of means with alternative green transportation
technologies such as electric vehicles. Global adoption of electric vehicles remains slow and confined to affluent
economies mainly due to the high price of electric vehicles.



2. Economic policies to promote the adoption of green technology in the Arab region

A range of tools is needed to pave the way towards the necessary and appropriate environment that increases the
efficiency of resource management, including market-based interventions such as taxes, fees, and subsidies as well as
comprehensive legal frameworks, political will, and standards that are specifically adapted to the circumstances of
each country. Below are the direct governmental motives as well as non-governmental actions that use economic
policies to promote wider adoptions of green technology in the Arab region.

2.1 Subsidies

A subsidy is money given by a public body to help an industry or company keep the price of a good or service down.
Subsidizing public transportation encourages drivers to use less private transportation. However, support can have
negative effects and unintended consequences. Fossil fuel subsidies encourage inefficient use of scarce resources and
wasteful energy consumption. Accordingly, investment in the renewable energy sector is more attractive if the cost of
renewable energy technologies covers the gap between them and conventional sources. Studies conducted by the
International Monetary Fund showed that more than 40% of fuel subsidies in developing countries belong to the
richest 20% of families (12). Moreover, direct or indirect subsidies have harmful effects and send false signals by
lowering environmental resource prices. Therefore the use of subsidies is not generally recommended, and other tools
of economic policy exist to achieve positive results by promoting environmentally sound practices and the sustainable
and optimal use of natural resources.

2.2 Environmental taxes

Taxes aim to integrate the social cost into the market price so that, if the tax rate is fixed at the right level, it is an
incentive to reduce pollution. Environmental taxes encourage alternative behaviors to taxable behaviour, as the user
will aim to shift towards a less polluting and environmentally friendly technology (13). A tax is often preferred over
other carbon reduction measures, such as strict legislation or subsidies for renewable energy, because of its
contribution to increasing government revenues. However, risks associated with taxation include the high
administrative cost and efforts to ensure tax collection and compliance, as well as the disruption of economic
development in poor countries. A carbon tax, for example, could lead to higher energy prices, thus increasing the
burden on businesses and the poor.

According to the Carbon Tax Center, no Arab country has implemented a carbon tax yet, and studies indicate that
some Arab countries incentivize green technology through tax breaks. Income tax exemption schemes are prepared
for organizations that are committed to protecting the environment by installing environmental technology, pursuing
energy efficiency or, the treatment of the most common wastes (14).

2.3 Tariffs and Charges

Tariff is the price set by the regulator to which the user has to pay specific amounts for the service provided. Fees are
payments for a service directly or indirectly related to environmental degradation, which discourage the use of
environmentally harmful subsidies. Tariffs and fees raise awareness of the cost of using a resource, create an incentive
to reduce consumption, and encourage the adoption of green technology for more efficient infrastructure and
equipment. Potential negative impacts may include excessive financial burden on poor households. This should be
addressed through the appropriate design of income support policies that protect vulnerable social groups.

Tariffs for water and wastewater services in many Arab countries often take the form of fixed fees, water usage fees,
or a combination of both. However, water tariffs in the majority of Arab countries are so low that they do not provide
an incentive for consumers to save water. Billing, metering and revenue collection are major issues in most Arab
countries, in addition to the application of water pricing for irrigation purposes. An escalating water tariff ensures that
basic human needs for fresh water are met at a low, subsidized price, while excessive use is priced at a cost-reflective
tariff (15).



2.4 Green Public Procurement

Governments can use their purchasing power—about 30.8 percent of GDP—to choose environmentally friendly goods
and services (16). Green public procurement stimulates innovation and helps shift to sustainable patterns of
consumption by creating market demand. Green public procurement provides innovative markets for resource-
efficient technologies such as clean fuel procurement. For these markets to be effective, this requires the inclusion of
clear and applicable environmental standards for products and services in the public procurement process (17).

Many countries in the Arab region are incentivizing green technology and the green economy by incorporating sound
environmental principles into their procurement policies, and many are cooperating with international organizations
in order to comply with standards and guidelines. A successful example of this is the sustainable public procurement
program within the United Nations Environment Program in which some Arab countries participate; Algeria, Egypt,
Jordan, Lebanon, Libya, Morocco, Palestine and Tunisia (18).

2.5 Public spending on research and development

Public spending on research and development is important because it meets public interest needs such as a clean
environment. It is an effective means of stimulating innovation and adapting green technology to local contexts, in
addition to its importance for the transition to a green economy. However, publicly funded R&D may also directly
replace the private funding that would have taken place anyway in the absence of public funding (20).

The Arab world contributed only 1% of global spending on research and development in 2013, compared to 6% of
GDP (19).

Transforming research and development, science and technology into innovation can be done through networking
with the private sector, through networks and technology transfer, and through financing startups and investment
capital.

2.6 Partnership between the public and private sectors

A public-private partnership involves a contract between a public sector authority and components of the private
sector, whereby the private sector provides public services or projects and thus assumes significant financial,
technical, and operational risks. Public-private partnerships often offer better infrastructure solutions and result in a
higher return on investment due to innovative design and financing methods and risk assessment and mitigation
earlier in life.

In the Arab region, public-private partnerships have helped create alternative sources of financing and allowed for a
greater flow of technical assistance into the region. While public-private partnerships exist in almost all Arab
countries, the Arab region has so far had fewer infrastructure projects than other developing regions. The majority of
projects are in the telecommunications and energy sectors (20).

2.7 Financing Instruments

Green technology requires the promotion of investment in technology and capacity building. However, the Arab region
is facing difficulty in accessing capital. Different types of financing instruments exist for different stages of technology
development, including the early R&D stage, the industrial stage in which companies develop technology at a market
scale or invest in technology to green their business operations and finally to end users (21).



3. Conclusions and recommendations

The Arab region still has to make more efforts in developing green technology in the energy, water and transportation
sectors in order to catch up with the developed countries in this field. Among the efforts that Arab countries can make

are:

1- Working to increase stability, civil peace, and social and economic justice in some Arab countries that suffer
from such problems. This should be implemented with the help of the rest of the Arab, regional and
international community. These factors have impact on the efforts of these countries in developing green
technology, which ultimately reflects on the world as a whole.

2- Reducing the use of subsidies in the field of energy and transportation and the use of taxes, tariffs and fees as
a tool to create an incentive to encourage the adoption of green technology.

3- Increasing investment in renewable energy projects and projects that contribute to a sustainable and green
economy through investments from the government and the private sector.

4- Using the purchasing power of governments to encourage the selection of environmentally friendly goods,
services and industries.

5- Creating a real partnership between the public and private sectors, creating appropriate regulatory
frameworks for green investments, and promoting research and development to finance innovative green
projects.

6- Finding the political will to implement the required policies that have been mentioned above. Experiences of
countries at the international level and in the region show that government policies that send the right signals
provide greater attraction to investors and enable a faster and more efficient transition towards adopting green
technology.
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