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ABSTRACT 

This paper examines the ramifications of the Israeli Government’s goals aimed at the reduction in 

greenhouse gas (GHG) emissions by the year 2030 with respect to their effects on employment 

within the Israeli economy. These goals were presented to the United Nations Framework 

Convention on Climate Change (UNFCCC), which met in Paris in December, 2015. This is the 

first comprehensive investigation of the effect on employment as a result of a far-reaching 

program to reduce GHG emissions in Israel. To measure these effects we used Israel’s input / 

output tables.  By means of input / output models we measure direct, indirect, and induced 

employment created as a result of specific changes in final demand resulting from increases in 

spending for (i) energy efficiency programs, (ii) renewable energy and (iii) public transport.  Our 

findings support the hypothesis that green growth will have a positive effect on the level of 

employment in Israel as a result of these investments. 

 

Keyword: green growth, renewable energy, energy efficiency, public transport, employment 

 

 

1. ISRAEL’S EMISSION REDUCTION GOALS 

 

On September 29, 2015, Israel communicated its intended Nationally Determined Contribution 

(INDC) to the United Nations Framework Convention on Climate Change (Government of Israel, 

2015). In this communication, Israel reiterated its commitment to work jointly with the 

international community toward the objective of keeping the average global temperature increase 

below two degrees Celsius above pre-industrial levels by the year 2100. In this respect, Israel 

plans to reduce its annual per capita greenhouse gas (GHG) emissions to 7.7 tCO2 equivalent. This 

represents a 26% decline from the 2005 level of 10.4 tCO2 equivalent. An interim target of 8.8 

tCO2 equivalent has been set for 2025. The 2012 measurement by Israel’s Central Bureau of 

Statistics (http://www.cbs.gov.li) showed a level of GHG emissions of 10.5 tCO2 equivalent, 

(Government of Israel, 2015). Factoring in Israel’s projected population growth estimated at 1.8% 

per year (Niv, 2015) and applying it to a Business As Usual (BAU) scenario, implies that attaining 

Israel’s national target will require an absolute reduction of 23.85 MtCO2 equivalent per year. 

Today, the sectors that are mostly responsible for GHG emissions in Israel are power generation 

and refining activities (57% of total emissions) and transport sector (19% of total emissions) 

(Ministry of Environmental Protection, 2015). 

 

The Director General of Israel’s Ministry of Environmental Protection chaired an inter-ministerial 

committee to analyze the potential for reducing GHG emissions in 2030 (Proaktor, 2015a). The 

committee was composed of representatives from all the relevant ministries, public utilities, 

industry, commerce, local government, academia, and international experts from various 

disciplines. Working groups surveyed and quantified the costs and benefits of more than one 

hundred abatement measures impacting the energy sector, transportation, the building industry, and 

waste removal. Based on the findings of these working groups the following specific programs and 

targets were approved to achieve the reduction in GHG emissions described above (Proaktor, 

2015a): 

 

1. Energy Efficiency - reduction of electricity consumption by 17% by 2030 in comparison 

to the BAU scenario 

 

2. Renewable Energy – generation of 17% of total electricity consumption by 2030;   as 

of mid-2016 renewable energy accounts for less than 3% of electricity generation, 

(Ministry of Environmental Protection, 2016). 

 

3. Public Transport - major investments to develop new facilities with the aim of reducing 

kilometers travelled in private cars by 20% by 2030, compared to a BAU scenario. 

 

These targets and objectives are incorporated in the Israeli Government’s decision #542 from 

September 20, 2015. This government decision also entails a financial commitment. The 

government will issue state guarantees in the total amount of New Israeli Shekels (NIS) 500 
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million ($130 million), for up to ten years. These guarantees will be available in the form of loan 

guarantees to Israeli enterprises that will invest in creating new energy efficiency technologies and 

other technologies related to reduced levels of GHG emissions (Government of Israel, 2016). The 

terms and conditions for the guarantees will be determined by a joint committee no later than 31 

December, 2016. The committee will be headed by the Accountant General’s office, together with 

representatives from the Ministry for National Infrastructures Energy and Water, the Ministry for 

Environmental Protection and the Ministry of the Economy. 

 

In addition, the government has designated NIS 300 million ($78 million) to establish a system of 

grants for the purpose of supporting investments in energy efficiency. The grants will be 

administered by the Ministry of Economy’s Investment Center, the Office of Innovation and 

Technology Development which is responsible for reducing GHG emissions. The terms and 

conditions for these grants will be issued by 1 September 2016 (Government of Israel, 2016). 

 

In the absence of clear indications regarding the terms and conditions of the above-described 

financial commitments, for the purposes of the present research we will assume that such 

guarantees and grants will be leveraged at the ratio of NIS 1.00 in guarantees or grants to NIS 2.00 

in matching financing and equity investments, so that that total amount invested in energy 

efficiency over the ten year period will be NIS 2.4 billion ($630 million). These funds are to be 

invested in new, more energy efficient electrical appliances and equipment, demand management 

schemes, green buildings and retrofits for older buildings, as well as training, education, public 

relations, advertising, and other initiatives. 

 

2. METHODOLOGY 

 

This paper uses the input / output model methodology to provide the first assessment of the 

implications of Israel’s commitments to the reduction of GHG emissions, as outlined above, on 

employment.  

 

Together with computable general equilibrium models, the input / output model is one of the two 

main tools found in the literature to measure the impact on employment as a result of exogenous 

changes, such as government investments in a particular program or sector. In this work we will 

use of the input / output model to determine the impact of increased spending in specific economic 

sectors on job creation. Input / output models are the most common tool used to measure the effect 

of increased investment on changes in employment (Kammen 2004; Bedzek 2007; Pollin 2009). 

 

Input / output models provide an accurate calculation as to what happens at the margin at the 

macro-economic level to private and public enterprises when they produce more goods and 

services in response to increased spending. For instance they can be implemented to answer 

questions such as how many workers do such enterprises hire, and what are the materials they 

purchase?  In the present application, the methodology relies on the detailed survey evidence and 

data set provided by the input / output tables from 2006 of Israel’s Central Bureau of Statistics, 

(Central Bureau of Statistics. 

 

The goal is to calculate the employment multiplier for Israel’s energy and public transport sectors, 

which reflects the direct, indirect, and induced employment effects of meeting the Israeli 

Government’s environmental goals for 2030. The model is capable of measuring the effect on 

direct employment, i.e., those jobs related to the initial investment or a reduction in production. In 

addition, it can provide an estimate of the number of indirect jobs that are created along the 

upstream supply chain. Finally, there is the induced employment created in the economy by the 

increase in income in the households which have benefited from the increase or decrease in direct 

and indirect jobs.  

 

Input / output models are based on the construction of a matrix listing the subsectors in the 

economy. The rows show the total output for the particular industry, and the columns show the 

inputs for each industrial sector. Based on information from the national accounts, input output 

models depict how outputs from one industry become inputs in other industries. This is expressed 

as 
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                               X = A·X +F                                (1) 

 

where X is a vector of gross outputs of the N sectors of the economy; F is a vector of final 

demands for these sectors; A is the N x N matrix of technical coefficients reflecting outputs from 

sector i, which become inputs for sector j (Bacon & Kojima, 2011) 

 

Changes in gross output can then be calculated by using the Leontief inverse, which determines 

the total amount of sector i needed by the intermediate sectors to increase final demand for sector j 

by one unit, and applying to projected changes in final demand.  

 

                           X = (I – A)-1                                                (2) 

  

This equation develops a type I multiplier which links direct and indirect outcomes to a change in 

final demand. Results are in terms of output. To convert this into employment, a vector W of 

employment per unit of output is required, where W would reflects the direct employment effect of 

a one unit increase in final demand for sector j.    

 

The following equation creates a type I multiplier corresponding to direct and indirect changes for 

a change in final demand,  

                                   Ej  =  Σi Wi ·Bij                                     (3) 

 

where B is the coefficient matrix of the Leontief inverse. 

 

The type II multiplier reflecting the induced changes as a result of the increase in final demand can 

be calculated when the household sector is added to the matrix (Bacon & Kojima, 2011). Using 

information about labor intensity for each different sector, the matrix can provide estimates of the 

effect of increased demand for a particular sector and portray the effects throughout the entire 

matrix, showing the ramifications of increased demand for a particular set of goods and/or services, 

illustrating the employment multiplier effect as a result of changes in final demand. The power of 

the input / output model lies in the fact that the model is reiterative, so that in order to produce one 

additional unit the quantitative changes occurring in all the other sectors are reflected in the 

revised final outcome, including the additional resources consumed as “self-use” by each sector. 

 

Among the limitations of the proposed methodology, one should consider that input / output 

models are static linear models that do not take into account structural changes in the economy 

over time. Projections are produced as if everything is happening at one fixed point in time. 

Bottlenecks and changes in relative prices are not accounted for, nor is there any mechanism to 

account for employee learning curves and efficiencies related to “scaling up.” According to 

Morriss (2009), two key assumptions implicit in input / output models affect their accuracy in 

portraying the effects of an expanding green economy: the assumption of constant coefficients of 

production over a number of years, which ignores possible substitution effects based on changes in 

technology; and the assumption of fixed prices, which is unlikely to hold true in reality, since more 

expensive renewable energy will be replacing less costly energy based on fossil fuels, with 

concomitant effects on overall demand. 

 

3. SECTORIAL ANALYSIS 

 

To model the ramifications on employment as a result of meeting Israel’s Government targets in 

the year 2030, we estimate the various changes in final demand in monetary terms which will 

occur as a result of the implementation of the various programs, on a sector-by-sector basis. 

Specifically, we will look at the effects of the energy efficiency program which implies reduced 

demand for electricity. Then we will examine the effect on employment as a result of attaining the 

renewable energy goal as opposed to the situation where this electricity would be generated from 

natural gas or coal. Finally, we will consider the transportation sector and analyze the impact of the 

projected shift from the use of private transport in favor of increased use of public transport. 
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3.1 The Electricity Sector 

 

Table 1 summarizes the forecast demand for electricity consumption in Israel for the years 

2015-2030. Energy efficiency programs are forecast to save 17% of projected consumption, which 

is equivalent to 17.5 billion KWh of electricity in the year 2030.  At the end of 2015 the installed 

generation capacity in Israel was 17,335 MW, which produced approximately 58.6 billion KWh 

for consumption (Israel Electric Corporation, 2015). The forecast for consumption (net of the 

energy efficiency program) for 2030 is 85.2 billion KWh. To supply this amount of electricity it is 

expected that the installed capacity will increase to 22,250 MW plus an additional 5,500 MW from 

renewable sources (Niv, 2015).  Currently, the installed capacity of renewable sources is 758 MW 

( Israel Electricity Corporation, 2015). Over the 2015-2030 period, the additional installed 

capacity of renewable sources will amount to 4,742 MW in place of conventional generating 

capacity which would have been under the BAU scenario. The implications for employment can 

be viewed as the difference in employment for those 4,742 MW of installed capacity for renewable 

energy. 

 

Table 1. Forecast for Israel’s electricity consumption and energy efficiency (in billion KWh) 

 

Year BAU consumption Percentage saved Electricity saved Reduced consumption 

2015 58.6 - - 58.6 

2020 71.1 -4% 2.8 68.3 

2025 85.9 -10% 8.6 77.3 

2030 102.7 -17% 17.5 85.2 

 Source: Niv, 2015. 

 

3.1.1. Electricity efficiency 

 

To evaluate effects on employment as a result of the Energy Efficiency program a number of 

countervailing issues must be evaluated. Energy efficiency leads to a reduction in energy 

consuption and therefore production. By 2030, savings will amount to 17.5 billion KWh, which 

means that 2,500 MW of installed capacity will not be built. This is a negative factor as far as 

employment is concerned. On the other side, there is spending for new energy-efficient appliances 

and equipment, and environmentally friendly construction. Furthermore, consumers will have 

more disposable income, as they are spending less on electricity. While these changes in the 

electrical sector may be dramatic, the effect on overall output and employment will affect less than 

1% of the labor force. Table 2 summarizes the input / output model forecasts as resulting from the 

implementation of the Government’s Energy Efficiency program over the 2015-2030 period.   

 

Table 2. Input / output model results for energy efficiency program, 2015-2030 

 

 Output 

(million NIS) 

Number 

of  jobs 

% of  

 labor force 

Direct 1,921.5  

 Indirect 1,437.2  

 Direct + Indirect 3,358.7 16,884 0.51 

Induced 1,914.3 6,152 0.19 

Total  5,273.0 23,036 0.70 
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According to our estimates, the direct and indirect effects of the Government’s Energy Efficiency 

program would result in nearly 17,000 additional jobs as a result of the state guarantees and grants 

based on the assumption that government outlays would be matched 2:1 by the private sector and 

that nearly all of the increase in disposable income as a result of lower energy costs would be 

recycled back into the economy. The overall output, including the induced effects, would be 

expected to increase by NIS 5.3 billion, leading to an increase in employment of 23,000 jobs in 

total. The input / output model shows that as a result of the direct expenditure, indirect output 

increases accordingly, and results in further induced expenditures derived from the growth in 

spending created by the increased incomes of those benefiting from the increases in direct and 

indirect expenditures leading to further growth in output and employment. 

 

3.1.2. Increase in Renewable Energy 

 

In 2030, the target is that 17% of Israel’s energy needs will be met from energy generated by 

renewable sources. The forecast for installed capacity for renewable energy is 5,500 MW vs. the 

current existing installed capacity of renewable energy of 758 MW. If this target is to be met, 

4,742 MW of installed capacity must be built by 2030. Based on the current cost factors, we 

assume that most of this increase in installed capacity will consist of photovoltaic (PV) 

installations (85%), with the exception of a 110 MW solar thermal installation which is scheduled 

to begin operation in 2017. Onshore wind turbines will also be a factor, but because of limitations 

in land use and the migration routes for a large number of birds, onshore wind generation has 

limited potential in Israel (15%). 

 

Investing in any energy generating facility creates employment. In this case, the counter factual 

BAU scenario is that the 17% of Israel’s energy needs will be produced, if not from renewable 

sources, then from conventional sources such as coal or natural gas. To analyze the effect on 

employment as a result of using renewable energy sources we must look only at the marginal 

employment differences between these differing technologies. The input / output methodology 

used to analyze the effects of the energy efficiency program is inappropriate in this case since 

Israel’s latest input / output tables do not differentiate the electrical sector by technology and 

include not only the data for generating electricity, but also the data for transmission and 

distribution which is required regardless of the technology used to generate electricity. 

 

There are three distinct parameters in estimating the effect on employment related to establishing 

new generating capacity. The first phase is manufacturing. However, as all the generating 

equipment is imported into Israel, the effect on local employment is nil. The second phase is 

construction and installation (CI), and the third phase is operations and maintenance (OM). The 

coefficient for the CI phase is measured in person years of employment. OM jobs are shown per 

unit of installed capacity. Table 3 provides the coefficients to compare the effects on employment 

for five distinct electrical generating technologies.  

 

Table 3. Job creation by technology, per MW of installed capacity 

 

 Construction and installation (CI) 

(person years) 

Operation and maintenance (OM) 

(number of jobs) 

Coal 7.7 0.1 

Natural Gas 1.7 0.08 

Nuclear 14.0 0.3 

PV 11.0 0.3 

Wind 2.5 0.2 

 Source: Rutovitz and Harris, 2012 
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Table 4 shows the effect on employment as a result of building the required installed capacity with 

different technologies.  There are limitations to the use of these coefficients. First of all there are 

regional differences.  The figures used above were taken from a study that reflects the findings 

from studies done in developed countries, such as the OECD countries and the USA. Even within 

the USA, there are regional differences in costs and labor productivity. In addition, these figures 

do not reflect the learning curve which embodies improvements in labor productivity as a result of 

increased production or installation for a particular product. 

 

Table 4. Job creation by technology for 4,742 MW of electricity 

 

 Person years 

CI 

Jobs 

OM 

Coal 36,513 474 

Natural Gas 8,061 379 

Nuclear 66,388 1,423 

PV 52,162 1,423 

Wind 11,855 948 

                                     

For comparative purposes, Tables 3 and 4 include the nuclear option, even though, there is no 

current plan to include this technology in Israel’s energy generation profile. However the effect on 

employment would be significant. After nuclear, PV technology would have the most significant 

effect on employment, providing more than 50,000 person years of employment in the 

construction and installation stage and a further 1,400 jobs for as long as the PV arrays are in use. 

Table 4 shows that coal and natural gas would have a smaller impact on employment owing to the 

greater capital intensity of these technologies. These figures represent only the direct effect on 

employment. Since the input / output methodology is not sufficiently disaggregated it is not 

possible to calculate the indirect and induced effects derived from the various alternatives.  

However, the indirect and induced effects would undoubtedly increase the figures depicted in 

Table 4. 

 

The figures, which are not the result of the input / output model, do not take into account that since 

electricity from renewable sources is more labor intensive compared to other technologies, it may 

be more expensive per unit of power produced causing the price of energy to rise, which could 

negatively affect employment in other sectors. .However, this would be offset by the benefits of 

cleaner air and lower greenhouse gas emissions. 

 

3.2 The Transport Sector 

 

The transport sector in Israel accounts for 19% of greenhouse gas emissions, and under the BAU 

scenario prepared by the Ministry for Environmental Protection, emissions are expected to 

increase by 15% by 2030, (Proaktor, 2015b). Private cars account for half of the total GHG 

emissions emanating from the transport sector. To achieve abatement in this sector the main 

emphasis will be on drastically improving public transportation with the aim of reducing private 

kilometers travelled by 20% by 2030. In 2012, the capital stock of public transport per capita in 

Israel is €1,400, compared to €10,000 in other developed countries (Elbaz, 2012).  

 

To achieve this goal, the government plans to increase its investment in public transportation to 

build a network of light rail in Tel Aviv and the surrounding cities and other metropolitan areas, 

and a new inter-city rail line linking Tel Aviv and Jerusalem, (Dolev, 2012; Elbaz, 2012). In 

addition, existing inter-city rail lines which are powered by diesel, will be adapted to electricity.   
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Table 5. Investment in public transport 

 

Year Billion NIS % of GDP 

2009 3.3 0.42% 

2010 3.6 0.40% 

2011 3.5 0.59% 

2012 4.9 0.65% 

     Sources: Elbaz, 2012; Dolev, 2012 

 

Table 5 illustrates the level of investment in public transport in recent years. The level of 

investment will have to be increased to achieve the aim of reducing private kilometers traveled. As 

per the development plans prepared by the relevant ministries in 2012, investment in public 

transportation is projected to increase to a level of NIS 10.6 billion per year over a period of  25 

years (Israel Ministry of Transport, 2012). 

 

These projected development plans imply increased investment in public transport of 

approximates NIS 5 billion annually above the BAU scenario. When this figure is factored into the 

input / output model the results are shown in Table 6. 

 

Table 6. Input / output results of increased investment in transport sector, 2015-2030 

 

 Output 

(million NIS) 

Jobs % Labor force 

Direct 5,000.0   

Indirect 2,516.6   

Direct + Indirect 7,516.6 18,784 0.57 

Induced 2,700.7 8,582 0.26 

Total  10,217.3 27,366 0.83 

 

These figures show that if these plans are implemented, the impact on employment would mean an 

increase of slightly less than 1% in the labor force. Nearly 19,000 new jobs would be created as a 

result of the direct and indirect effects of the increased expenditure, with an additional 8,500 jobs 

being created as a result of the induced employment created by the increased spending by those 

newly employed as a result of the direct and indirect expenditures. 

 

4. SUMMARY 

 

This paper has attempted to analyze the effects on employment of the Israeli Government’s 

proposed plan to reduce per capita GHG emissions to 7.7 tCO2 equivalent, which would represent 

a 26% decline from the 2005 level. This analysis shows that if the funds to achieve this goal are 

expended, the net effect on employment would be positive. Table 7 summarizes these effects for 

selected aspects of the program.  The increase in job for renewable energy as depicted in Table 7, 

are estimated by spreading the total person job years over 15 years, assuming the sector is 

composed of 85% PV and 15% Wind.  Induced jobs are assumed to be at least 33% of the direct 

and indirect effect, based on the proportion of induced employment in Tables 2 and 6. 

 

 

 

 



GHG Emissions Reductions in Israel: Ramifications for Employment 

Rubenstein, Shechter, and Ghermandi 

 

 

The Fourth Green Growth Knowledge Platform Annual Conference (2016)  

6-7 September 2016. Jeju, Republic of Korea 

Page 9 

Table 7. Summary overview of jobs created, 2015-2030 

 

 Direct + indirect Induced Total 

Energy Efficiency 16,900 6,000 22,900 

Public Transport 18,800 8,600 27,400 

Renewable Energy* 3,075 1,350 4,425 

Total 38,775 15,950 54,725 

 

 

The above figures must be viewed within the limitations of the input / output model. They do not 

reflect any changes which may occur in these sectors where capital is substituted for labor. No 

account has been taken of the “learning curve” which affects worker productivity. Nevertheless, 

our results support the conclusion that working toward a greener economy with reduced GHG 

emissions will have a positive effect on Israel’s level of employment. 
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