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To increase renewable energy penetration while maintaining network reliability, it is necessary to 
maximize benefits along three key objectives: cost; reliability; and environmental impact.
Minimizing system costs includes all the power generation costs, such as capital expenditures, 
operating expenditures, and fuel costs. Maximizing system reliability refers to having the highest 
level of power available to always meet electricity demand across the country. Maximizing the en-
vironmental impact means reducing greenhouse gas (GHG) emissions measured in metric tonnes 
of carbon dioxide equivalent. 

Note 1: these targets represent the most economical solutions, but further technical grid studies are needed.
Note 2: reserve margin of 15% considered after 2030;
Note 3: small scale RE covers residential, commercial, industrial, agriculture, & government sectors.
Note 4: batteries are not considered as generators in RE share calculation

A comprehensive analysis conducted through a least-cost simulation engine reveals that Qatar 
should target a large-scale renewable energy installed capacity of 3.5 to 4 GW DC by 2030, driven 
by solar PV technology. Renewable energy would rise from its current 5% of the power mix to 18% 
by 2030. Over that same timespan, combined-cycle gas turbine (CCGT) thermal generation would 
drop from the current share of 80% to 72% in 2030. Simple cycle gas turbine thermal generation, 
also known as open cycle gas turbines (OCGT), would drop from 4% currently to 3% in 2030. The 
remaining 7% share of the power mix in 2030 will include the interconnection capacity, small-
scale conventional, and small-scale renewables. Additional studies (mainly dynamic and stability 
analysis, including inertia) will be conducted to ensure that the power system is flexible enough to 
support these targets.

Figure 18: Objectives function

Figure 19: Electricity supply demand balance (GW)
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Beyond 2030, Qatar will conduct the required studies to refine and validate these targets.
The recommended power mix would reduce the average yearly production cost from 7.4 US cents/
kWh in 2021 to 6.3 US cents/kWh in 2030. 
In terms of CO2 emissions reduction, the recommended power mix will have significant impact.

In addition to increasing the penetration of large-scale renewables, Qatar should aim at boosting 
the deployment of distributed generation capacity. By 2030, Qatar should encourage the installa-
tion of up to 200 MW of distributed solar generation.
Power mix targets should be revised about every three years to account for changes in estimated 
electricity demand and technology costs. 

The remaining 10% share of the energy mix in 2030 will include interconnection capacity, small-
scale conventional energy sources and small-scale renewable energy sources.

Figure 20: The 2030 impact of the recommended power mix
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4.2.1  Sizing and designing large- and small-scale renewable energy penetration in 
power mix

4.2.1.1 Defining initiatives to effectively integrate variable renewable energy

To accommodate the 2030 large-scale renewable energy targets of ~3.5 to 4 GW, Qatar will require 
about 55 square kilometers of additional land (excluding already allocated land for Siraj-1 solar 
project at Al Kharsaa), which represents approximately 0.5% of Qatar’s total land area.
For smaller scale renewable energy distributed generation, an initiative was designed for the char-
acteristics of the electricity system and consumers’ profile of Qatar. It includes a specific incentive 
mechanism to make the solar PV initiative attractive for consumers. In addition, policy recommen-
dations and a customer engagement strategy were developed. This Initiative will contribute to 
boosting awareness about renewable energy across the population.
The incentive mechanism comprises of a net-billing scheme that enables “prosumers” (e.g., cus-
tomers with DG) to sell surplus power generated to the grid at a fixed price.
The principles of a small-scale renewable energy DG scheme are:

1.	 DG sited on a customer’s premise is used to serve consumer demand 
and surplus is exported to the grid

2.	 A bidirectional meter on the customer’s premise measures electricity 
consumed and surplus exported to grid, and 

3.	 KAHRAMAA credits consumer account for surplus to offset future con-
sumption

Net-billing programs have become popular around the world. There are significant benefits to such 
a program, including: it incentivizes consumers to install PV systems; it reduces pressure on the 
electricity network; and it provides flexibility to adjust surplus tariff over time.

Six categories of interventions can increase the system flexibility to accommodate renewable en-
ergy.
Each category of intervention could include several different tasks:

Figure 21: Net billing scheme 

Figure 22: Integration interventions categories and description
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Fourteen separate initiatives are needed to increase renewable energy penetration while maintain-
ing network reliability:

1.	 Conduct technical studies for short-term power system design: Technical studies 
are needed to confirm or refine the short-term power mix.

2.	 Conduct ground measurements to validate wind energy: Measure wind resourc-
es in Qatar to ensure that the actual wind speeds are aligned with data in the 
technology review.

3.	 Obtain approvals for land allocation dedicated for renewable energy projects: De-
fine the total land area that can be made available for renewable energy projects 
to identify the maximum solar and wind capacities that can be installed in Qatar.

4.	 Formulate a five-year renewable energy project deployment program: Develop a 
detailed renewable energy project deployment program with targets for individual 
projects.

5.	 Secure land plots for renewable energy projects: Perform the necessary activities 
to allocate specific land plots on which renewable energy projects can be hosted.

6.	 Conduct pre-development activities for renewable energy projects: Carry out all 
required studies and assessments on the land to ensure its suitability for hosting 
renewable energy projects.

7.	 Execute deployment program: Carry out all the activities needed to realize the 
renewable energy projects from tender preparations until finalization of agree-
ments.

8.	 Prepare for launching the small-scale PV Program: Conduct preparatory activi-
ties required ahead of launching the solar PV Program.

9.	 Establish national renewable energy database: Perform the necessary activities 
to establish the renewable energy database for KAHRAMAA.

10.	Carry out hosting capacity studies: Conduct the required studies to determine 
the hosting capacity in KAHRAMAA’s transmission and distribution network for 
all voltage levels.

11.	Conduct transmission expansion studies: Implement the transmission expansion 
plans to ensure the power system is upgraded based on the renewable energy 
targets.

12.	Conduct smart grid studies: Perform the Smart Grid Roadmap and ADMS1 de-
sign at the transmission and distribution levels.

13.	Conduct control system implementation study: Conduct a study to implement a 
control system for renewable generation to ensure outputs are in alignment with 
the technical standards.

14.	Conduct renewable energy forecast implementation study: Carry out a study on 
the implementation of renewable energy forecasting. 
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4.2.2	Maximizing socio-economic contribution from renewable energy program

To realize the vision of an energy system that is affordable (as well as sustainable), Qatar’s renew-
able energy strategy has two objectives: build competitive local renewable energy sector players; 
and create ways to monetize the environmental attributes of renewable energy projects.

Six key lessons can be derived from the renewable energy localization experiences of global and 
regional nations:

1.	 Establish long-term targets to provide visibility on the national direction to those 
who wish to invest in renewable energy manufacturing.

2.	 Increase yearly capacity additions by a large amount, which will guarantee suf-
ficient scale to prepare attractive business cases for components manufacturing.

3.	 Secure adequate supplies of raw materials, capture the competitive advantage of 
sourcing raw materials locally to reduce overall costs.

4.	 Capitalize on existing capabilities to optimize manufacturing processes and reduce 
costs.

5.	 Introduce relevant manufacturing incentives (e.g., production-linked incentives 
[PLI], low-cost financing, etc.) to improve the business cases for renewable energy 
component manufacturing.

6.	 Act as a first mover by establishing manufacturing facilities to create early-market 
advantages in region.

Based on these lessons, the viability of localizing solar PV component manufacturing was as-
sessed. The assessment concluded that localized solar PV manufacturing could be considered for 
certain components, but wind power localized manufacturing would be unattractive due to lack of 
scale and competitive advantage. 

There are four stages of local PV solar manufacturing: Polysilicon, Wafers, Cells and Modules, and 
Inverters. Although Inverters and Cells and Modules have a stronger business case than Polysilicon 
and Wafers, none of the four stages have strong business cases for local manufacturing. 

Figure 23: Renewable energy local manufacturing capability assessment

Figure 24: Business cases for local manufacturing of solar PV components
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4.2.2.1 Building competitive local renewable energy sector players

Despite the unattractive market environment for locally manufacturing solar PV components, proj-
ect development and operations and maintenance (O&M) — which account for approximately 40% 
of the cost of a utility-scale PV system — could be attractive for localization.

A “managed” tendering strategy boosts the development of small-scale renewable energy de-
velopers, but there are pros and cons to this approach. The solar PV market could be separated 
into small-scale projects (less than 100 MW) and large-scale projects (over 100 MW). Small-scale 
projects could have reduced qualifications and be reserved exclusively for small PV players. The 
benefits of this approach are that small/local companies would have increased opportunities while 
larger projects could be tendered more rapidly. But this bifurcated market will result in higher LCOE 
than large-scale projects alone.

There are other targeted market interventions Qatar could continue or initiate to promote the devel-
opment of local EPC (engineering, procurement & construction) and O&M companies.

For example:

•	 Continue government-led pre-development activities: Detail resource availability 
and facilitate project licensing and grid connection processes to even the playing 
field.

•	 Local content targets: Introduce local content targets (defined by the Ministry of Fi-
nance) that are sufficient to require developers to engage with local EPC and O&M 
companies for the development and operations of the solar PV plant.

•	 Financing: Provide low-cost financing to support local players in setting up renew-
able energy-focused EPC and O&M companies.

•	 Vocational training: Offer affordable vocational training programs to encourage lo-
cal developers, EPC firms, and O&M companies to enrol their employees and build 
their renewable energy capabilities.

•	 Certification: Provide renewable energy certification for EPC and O&M companies 
that meet a minimum threshold of capabilities.

The benefits of localizing project development and O&M for large-scale solar PV include: 

•	 Attractive IRR: Development internal rates of return (IRR) ranging between 8% and 10% 
and O&M IRR ranging between 10% and 12%

•	 Growing regional market: Significant growth in renewable energy project development in 
the Middle East and North Africa, and 

•	 Strong local network: Local players have strong access to public entities and better un-
derstanding of the local market.

•	 But developers of small-scale solar PV projects may face multiple challenges when bid-
ding for utility-scale renewable energy projects, such as:

•	 Limited credentials to qualify for large-scale projects: Off-takers typically require mini-
mum criteria for pre-qualification, such as experience with large-scale projects, financial 
requirements, and local content requirements which only large players can satisfy.

•	 High competition from large/international players: Larger companies can submit more 
competitive bids due to lower execution risks, access to a broader supplier pool, high 
purchasing power with local/international suppliers, and access to low-rate loans.

•	 Lack of capabilities: Execution of utility-scale renewable energy projects necessitates 
specialized design, procurement, installation, and O&M capabilities, which smaller de-
velopers generally do not have.

To overcome these challenges, Qatar should introduce a tendering strategy that gives an opportu-
nity for small/local developers to participate in larger renewable energy projects.

Figure 25: Cost breakdown for utility-scale solar PV

Figure 26: Tendering strategy options
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4.2.2.2  Monetizing environmental attributes of renewable energy projects

There are two paths Qatar can pursue to capture the environmental attributes associated with re-
newable energy: carbon offsets or renewable energy certificates (RECs). Carbon offsets incentivize 
the avoidance or reduction of greenhouse gas emissions. RECs, on the other hand, incentivizes 
renewable energy production. 

RECs are the more desirable path. With RECs, a tradeable credit is created with the production of 
each megawatt-hour of renewable energy. The certificates can be sold or traded, creating a new 
revenue stream in addition to the emission-free electricity that is produced. QatarEnergy is cur-
rently working on developing the Renewable Energy Certificate (REC) program.

To introduce RECs, Qatar is best positioned to adopt the International Renewable Energy Certifi-
cate (I-REC) system, the common standard used in countries outside North America and Europe. 
The I-REC standard offers existing off-the-shelf standards, codes of practice, governance struc-
tures, and systems. I-REC is the general approach/standard used in the Gulf Cooperation Council 
(GCC). Qatar already is participating in the purchase/retirement of I-RECs.
Six initiatives are needed to maximize socio-economic contribution from the renewable energy 
program:

•	 Activate a renewable energy tendering strategy that incentivizes development of local 
players. This requires devising and activating a tendering strategy that enables and en-
courages participation of local market participants.

•	 Introduce local-content targets to incentivize developers to engage local EPC and O&M 
companies. The requires the introduction of feasible local-content targets in renewable 
energy projects to increase participation of local EPC and O&M organizations.

•	 Develop low-cost financing resources to support local players in setting up renewable 
energy-focused EPC and O&M companies. Achieving this will require the analysis and 
introduction of low-cost financing programmes for local developers to enable them to 
develop EPC and O&M capabilities and consequently increase local content.

•	 Offer affordable vocational training programs for employees of developers, EPC firms, 
and O&M companies. Creating suitable vocational training programs will upskill local 
renewable energy organizations. 

•	 Implement an REC program. To achieve this, it will be necessary to conduct a specific 
set of activities to launch the REC program, including coordinating with relevant agen-
cies, designing the program, and implementing the program. 

•	 Provide REC training to incentivize EPC and O&M companies.Figure 27: Renewable Energy Certificate (REC) scheme
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4.3  Developing required policies, regulations, and standards

Three clusters of necessary policies, standards, and processes were developed to enable the 
greater adoption of utility-scale and small-scale renewable energy. These are:

Policies and regulations, which includes:

•	 Analysing the remuneration schemes and incentive mechanismsa1

•	 Defining parameters for Net Billing scheme

•	 Assessing individual and collective self-consumption for consumers

•	 Establishing eligibility of consumer categories for DG programme

•	 Drafting a resolution for distributed renewable energy generation, and 

•	 Developing a connection agreement between KAHRAMAA and prosumers.

Standards and guidelines, comprising the following: 

•	 Establishing technical standards for connection and integration of the solar PV systems

•	 Setting up technical standards for connection and integration of wind energy

•	 Developing guidelines to assess the grid impact of renewable energy resources con-
nected into the electricity grid

•	 Creating connection guidelines for consumers

•	 Qualifying consultants and contractors for renewable energy generation

•	 Establishing eligibility standards for manufacturers’ equipment, and

•	 Establishing guidelines for safety of the solar PV systems.

Processes and procedures, specifically: 

•	 Developing a connection process for renewable energy generation

•	 Setting up guidelines for information to deliver in preliminary and final project design, 
and

•	 Establishing procedures for inspection and testing.

It also is recommended that a nine-step connection process be developed to efficiently connect 
small-scale (DG) solar PV systems to the grid. This connection process covers application and pre-
liminary approval, final design and approval, and inspection, testing, and generation. 

Further, two activities are needed to implement required policies, guidelines, and specifications to 
enhance renewable energy development:

•	 Qualify consultants and contractors, which involves defining and executing the process-
es required to qualify consultants and contractors, and 

•	 Implement legislation and regulation necessary to guide and support the development 
of renewable energy.

Figure 28: Connection process for small-scale PV

KAHRAMAA’
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4.4  Adopting an effective institutional support structure

An effective institutional support structure must be developed to achieve the vision of developing 
a sustainable and affordable energy system. Eight renewable energy activities are typically con-
ducted as part of a renewable energy program, and KAHRAMAA would be leading six of them, 
clustered around policy and strategy setting, tendering and off-taking, and regulation.

KAHRAMAA would take the lead in these three policy and strategy activities:

•	 Target setting: Define short-, medium-, and long-term renewable energy targets and 
technologies

•	 Policy recommendation: Recommend renewable energy policies for large-scale and 
small-scale projects, to be enacted by the relevant authority, and

•	 Market intelligence: Gather and analyse data related to the renewable energy market 
and other renewable energy-related topics nationally and globally.

•	 In the tendering and off-take arena, KAHRAMAA would lead in these activities:

•	 Renewable energy program development, meaning developing a renewable energy ca-
pacity deployment plan, securing and pre-developing land, and enabling renewable en-
ergy localization and adoption, and

•	 IPP renewable energy project tendering, including preparing and issuing tender docu-
ments, evaluating bids, awarding projects, and managing contracts.

•	 In regulating renewable energy, KAHRAMAA would define renewable energy regulations, 
issue licenses, and monitor compliance.

•	 Other activities relating to development and operations would be led by other entities. 
Those activities include:

•	 Development & Operation, including owning and managing generation plants and selling 
the electricity they produce. This would be led by independent power producers (IPPs).

•	 Enabling actions that support the development of the renewable energy sector by build-
ing up human capabilities, conducting R&D, providing attractive financing, etc. These 
activities would be led by a mix of public and private entities.

Going forward, KAHRAMAA will need to interact with multiple external stakeholders to drive renew-
able energy development in Qatar. 

Six initiatives are needed to activate this new institutional setup and launch financing schemes, 
increase awareness, boost human capital development, and focus research, development, and in-
novation (RDI) to fulfil Qatar’s renewable energy potential.

1.	 Set up a new regulatory unit in KAHRAMAA, which involves: developing the new regula-
tory unit’s mandate, processes, procedures, and job descriptions; hiring resources; es-
tablishing professional capabilities; and detailing unit’s plans in order to ensure the unit 
is fully active and functional.

2.	 Activate KAHRAMAA’s renewable energy function to fulfil all the aspirations in number 
1, above.

3.	 Introduce low-cost financing programs for small-scale renewable energy projects, which 
involves analyzing, proposing, and announcing funding mechanisms to encourage adop-
tion of small-scale renewable energy.

4.	 Raise awareness and implement an advocacy campaign for renewable energy adoption 
in collaboration with relevant ecosystem stakeholders.

5.	 Recommend renewable energy RDI areas of focus for Qatar, which requires commu-
nicating renewable energy research priorities to affected stakeholders to reduce or re-
move pain points in the sector.

6.	 Create a renewable energy human capability development plan in which reskilling or 
upskilling initiatives address identified skills gaps to ensure the availability of skilled re-
sources that would support achievement of the objectives of the Qatar National Renew-
able Energy Strategy. 

Figure 29: Renewable energy development stakeholder map
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