
Executive Summary 

 

1. Following a request by the Minister of Energy, the Electricity Authority examined the 

significance and consequences of a possible decision to increase the renewable 

energy production target for 2030 from 17% to 25% or 30%.  

 

2. In recent years, there is a global trend of transition in electricity production from fossil 

fuels to renewable energy technologies, among other reasons because of the growing 

awareness to the climate change crisis, and because of the reduction in the 

construction costs of renewable energy facilities, particularly photovoltaic production 

facilities. Accordingly, many western countries have set themselves ambitious 

renewable energy production goals.  

 

3. There are many challenges to meeting any significant goals of renewable energy 

production in Israel. These challenges are related, among other things, to planning, 

environmental, financial, and technological aspects, all of which have a critical impact 

on the electricity market. Among the most prominent influences on the market, there 

is the direct and indirect added costs due to the integration of renewable energies into 

the system which is reflected in the electricity rate paid by all consumers, as well as 

the impact on the stability and survivability of the electricity system, energy security, 

allocation of network resources and more. 

 

4. Due to the lack of possible permanent sources for renewable energy production such 

as hydroelectric or geothermic sources, and because of the many obstacles to the 

promotion of facilities using other technologies, it is assumed that, in order to meet the 

production targets, any additional capacity required would be achieved primarily by 

using solar production facilities. This means that Israel would become one of the 

world's leading countries in solar production out of the total production. In spite of the 

economic advantages of solar production and the Israeli climate, managing an 

electricity system that is almost entirely reliant on a single source of renewable energy 

is very complicated, particularly when this source is intermittent (cannot be controlled 

by system administrators and does not provide continuous supply). It is therefore very 

important to preserve and expand the actions taken to make the integration of 

photovoltaic facilities easier, promote additional types of renewable energy, particularly 



wind technologies, and use storage facilities to reserve surplus solar production and 

make the production array more flexible. 

 

5. Israel has several additional characteristics that raise challenges to a significant 

integration of renewable energies, particularly solar facilities. First, Israel has no 

meaningful connection to neighboring countries that would allow it to transfer surplus 

or have backup in case of shortage. In addition, Israel is a small country with a dense 

population. Compared to conventional production, the amount of energy produced per 

area unit by photovoltaic facilities is significantly low. It should also be noted that the 

main areas of demand are in the center of the country, while the greatest potential of 

available areas for the construction of ground production facilities is in the south of the 

country, where electricity demand is low. As a result, a significant development of the 

transmission network is required to transfer energy from production areas to 

consumption areas. 

 

6. Based on the Authority's analysis, increasing the production target for renewable 

energy to 30% means meeting a connected load goal of around 16 thousand 

megawatts by the end of the decade, more than six times the current capacity of 

renewable energy. This work examines the challenges, meanings and consequences 

of adding a connected load of 12 thousand megawatts over the next decade and 

suggests policy measures required to achieve this goal.  

Area potential 

7. The Authority's analysis shows that adding a connected load of 12 thousand 

megawatts would require an area of more than one hundred thousand dunams.  

 

8. Potential areas may be divided into two types – ground areas intended for production 

facilities only and dual areas where electricity production accompanies the main use 

of the area (roofs, reservoirs, etc.). The main advantage of building facilities on 

dedicated ground areas is the lower cost of construction. Conversely, construction in 

dual use areas saves land resources and may also save the cost of network 

development, because electricity in such facilities is often produced closer to 

consumption centers.  

 

9. The assessment of the ground area potential was based on all approved and planned 

plans for solar facilities, as well as on additional land reserves whose use could be 

examined in order to increase the potential. Areas used for existing solar facilities and 



other areas based on various assumptions regarding utilization percentages were 

deducted from the gross area mapped under approved and planned plans. The 

analysis shows that the total real potential in existing plans is only around 35 thousand 

dunams, with an additional land potential of about 50 thousand dunams. Utilizing the 

potential of these areas depends on policy and regulation measures related to planning 

and land use. 

 

10. To evaluate the potential of dual areas, different types of areas were mapped, 

particularly rooftops, water reservoirs and confined areas in interchanges. The total 

real potential mapped, given the assumptions regarding possible utilization percentage 

in each area type, amounted to 95 thousand dunams, mostly in rooftops and 

reservoirs.  

 

11. The results of the potential assessment indicate that there is sufficient area potential 

in Israel to meet a 30% target. However, the potential areas that were mapped allow 

for relatively limited redundancy and require almost full utilization in order to meet this 

target. There are other possible areas, both dual and ground areas, which were 

surveyed but not counted in this work because of uncertainty regarding their possible 

utilization in the near future. The assessed potential may be increased by removing 

certain obstacles and promoting regulation measures. 

Network development 

12. To allow additional solar capacity, many projects will be required in the transmission 

network. It is estimated that each additional 100 MW would require an additional 

substation, and that areas with facilities of more than 1,000 MW would require a 

switching station and intersections to connect the substations to the switching stations. 

This means that in order to receive all the required capacity, the establishment of 

nearly 100 substations, 6 switching stations, 1,000 km of 161 kW lines and 600 km of 

400 kW lines will be required. 

 

13. Beyond the costs, it should be noted that current planning procedures of network 

projects involve many obstacles that significantly prolong planning and construction 

times. Without addressing these obstacles and challenges, it would be exceedingly 

difficult to receive the capacity required to meet the target into the network. 

 

14. The scope of network projects that is required in order to receive additional production 

capacity from renewable energy depends on the geographic location of the production 



potential, due to such aspects as: existing production facilities, density of existing 

facilities in the transmission network and consumption in the area. For example, in the 

Sharon, Center and Jerusalem areas, because of low production density on the one 

hand, and high consumption on the other, renewable energy production facilities may 

be added without any new projects in the transmission network.  

The production array 

15. Integrating a significant amount of solar production is a challenge to the administration 

and survivability of the production array. First, solar production changes the net 

demand curve (calculated according to the total aggregated demand minus renewable 

energy production), so that at noon, the net demand is significantly reduced, and 

towards evening, with the reduction in solar production and the increase in the 

demand, the curve rises steeply so that the load on the rest of the system is increased 

by thousands of megawatts within a few hours (an effect called "a Duck Curve"). In 

addition, massive production at noon can lead to a situation where production is 

greater than market demand, especially with the existence of conventional units 

operating under a Must Run regime, enforcing minimum loads.  

 

16. Beyond that, photovoltaic production increases the risk of system instability due to 

possible sudden changes in production, mainly because of the weather and additional 

technical characteristics that are different between photovoltaic and conventional 

production.  

 

17. In order to deal with the challenges involved with the administration of the production 

array, various tools are required to help prepare the production array, including adding 

significant storage, adding flexibility to the production array by changing the 

conventional mix, changing the operating regime of existing conventional units in the 

system, managing demand, and even cutting off solar production during peak 

production hours. The implementation of such tools in a significant scope may be 

complex and requires engineering and regulatory changes with a wide effect over the 

production array and how production and demand are managed. 

 

18. In order to practically examine the expected impact of increasing the production target, 

a techno-economic examination was made with the participation of the Planning and 

Development Unit of the Israel Electric Corporation regarding three renewable energy 

targets – 17%, 25% and 30%, and various scenarios until 2040 were examined. 

 



19. Regarding the determination of the production target, it seems that increasing the 

renewable energy target does not significantly reduce the conventional capacity 

required in the market. Establishing solar facilities does not eliminate the need for 

conventional capacity. However, increasing the target to 30% leads to technological 

changes and requires the establishment of more flexible facilities, as well as a 

significant capacity of storage facilities. 

 

20. It is important to note that battery storage is still a nascent technology, and there is not 

a lot of experience around the world in operating an electricity system that includes a 

large amount of batteries. In addition, there is a lot of uncertainty regarding the costs 

involved with this technology, its life cycles, and technical capabilities. Because of this 

uncertainty, a number of scenarios were examined involving different storage costs, in 

order to estimate the possible range of its impact.  

 

21. In addition, increasing the target may influence the desired operating regime of 

conventional units in the market. The results indicate that existing units, including many 

combined cycle units, will be required to operate under a regime that includes a great 

number of start-ups and load changes.  

 

22. The examination also emphasized the need to continue to examine several important 

issues that constitute prerequisite for a 30% renewable energy target. Consideration 

should be given to challenges related to system stability as a result of integrating 

renewable energy and the various alternative responses to these challenges. 

Increasing the use of demand management tools, providing rate incentives to change 

the net load curve and the implications of changing the operating regime to 

conventional units in the market should also be considered.  

 

Cost-benefit analysis 

23. To quantify the costs and benefits of increasing the target, two different scenarios were 

examined, distinguished by the costs of constructing photovoltaic facilities, the costs 

of storage facilities, the prices of natural gas, the costs of pollution and more. The 

analysis considered the excess costs of constructing photovoltaic facilities and 

developing the required network in the next decade, and the costs saved by the 

establishment of the facilities (mainly the cost of fuels and air pollution) over a period 

of 20 years, i.e. until 2040. Costs and benefits were calculated for both examined 

targets, 25% and 30%, in comparison with the current target of 17%. 



  

24. The analysis indicates that the excess cost to the consumer following an increase of 

the target to 30% is between four and ten billion Shekels.1 To illustrate, this is less than 

2% of the total recognized costs in the electricity rate during the model period. Adding 

the utility from reducing air pollution leads to a range of between an excess of 4 billion 

Shekels in the maximum excess cost scenario and a saving of 8 billion Shekels in the 

minimum excess cost scenario. 

 

25. With a target of 25%, the cost to the consumer ranges between 2 billion and 6 billion 

Shekels. Adding the utility from reducing air pollution leads to a range of between an 

excess of 3 billion Shekels and a saving of 6 billion Shekels. 

 

26. It should be noted that several costs and benefits were not priced at this stage, 

including the cost involved in adding means of stabilizing the system, the contribution 

of distributed production to the survivability of the production array in case of lost lines 

or production units due to the distribution of production, the cost of the development 

required for the distribution network and saving related to network losses.  

  

Recommendations and required policy measures 

27. Following this work, the Authority believes that establishing a target of 30% for 

renewable energy production by 2030 is a policy that balances Israel's desire to be in 

line with other countries around the world regarding renewable energy and the need 

to reduce air pollution and the costs, consequences and challenges of such target.  

 

28. In order to increase the chances of meeting the target, it is suggested to set an 

intermediate target of 17%-20% by 2025. An intermediate target will help preserve the 

momentum of this endeavor and will ensure a more balanced distribution of the 

required capacity over the years. 

 

29. To ensure that targets are met, several essential supplemental steps are needed. First, 

an accelerated development of the electricity network is required. Developing the 

electricity network is a prerequisite to the implementation of the targets. To this end, a 

                                                           
1 The official response to the consultation request by the Minister of Energy specifies slightly different 
number ranges due to the optimization and accuracy of the data in this work. However, it is important 
to note that the conclusions of this work remain the same and are not impacted by the difference in 
the data. 



development plan for the delivery network and the distribution network should be 

drawn as soon as possible that would address the reception of the required capacity. 

In addition, because significant obstacles for the development of the network exist, a 

plan to remove such obstacles should be promoted as soon as possible, to accelerate 

network implementation and improve planning procedures for network facilities. 

 

30. In addition, the issue of electricity storage, and particularly how storage facilities are 

best implemented in accordance with technological developments, storage prices and 

market needs should be thoroughly examined. It is further suggested to examine the 

benefit of integrating other technologies, in particular wind energy. 

 

31. Due to the land limitation, the potential of the area should be increased and utilized by 

taking such steps as allocating state land through tenders for planning, integrating 

photovoltaic facilities as supplemental use in plans, creating certainty for 

entrepreneurs regarding the terms of land use, requiring photovoltaic installations in 

new construction and utilizing the potential of dual areas (roads and interchanges, 

parking lots, water reservoirs, etc.) 

 

32. Long term regulatory solutions should be established to create a horizon for the solar 

industry. Competitive processes should continue regularly, and basic regulations 

should provide a continuous response. Regulations should be established 

independently of quotas, or by an opportunity to participate in the general wholesale 

trade in the electricity market. In addition, required adjustments should be examined 

in relevant regulations of conventional production facilities to accommodate them in 

any operating regimes required.  

 

33. Beyond that, in spite of the many steps already promoted and the many efforts already 

made by government ministries and other players for the integration of renewable 

energies, there are still obstacles and challenges. Increasing the target would require 

a cross-system effort and cooperation to promote various steps to make procedures 

more efficient, to remove obstacles and to create incentives. 


