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Abstract
The United Arab Emirates (UAE) are planning the transition from a carbon intensive economy to a
predominantly clean energy-based economy and it is crucial for policy makers to understand the
effects of this economic transformation to adopt the best investment policies.
Our analysis shows the impact on the United Arab Emirates and Dubai economies of new green
investments on the output of the various economic sectors and on the creation of new green jobs. We
used the top down approach to derive the Dubai input-output table starting from the UAE national
table1.
We evaluated the impact of four macro scenarios for the UAE until the 2030 and of the main Dubai
green projects about clean energy investments, as the photovoltaic, and in new sustainable building
technologies.
The first and second scenario give similar results, the Government foresees investments of about AED
45/48 Billion per year until 2030 in green technologies; the simulation on the UAE economy shows a
gross impact of about AED 470 Billion and about 260,000 new green jobs per year. In the third and
fourth scenario, the investments forecasted are about AED 30/32 Billion per year, with a gross
economic impact of about AED 300 Billion and 150/180,000 new green jobs per year.
On the Dubai Input Output table, we simulate the impact of the first investment step, of about AED
120 Million, for the construction of the Mohammed Bin Rashid Al Maktoum Solar Park. The investment
has a gross effect of about AED 700 Million, an investment multiplier of 8.32 and it creates 286 new
green jobs, of which about 114 linked to the direct effect. We simulate also the impact of about AED
231 Million in green buildings, which has a gross effect of about AED 1,792 Million, an investment
multiplier of 11.08 and it creates 870 new green jobs.
The estimates are sensitive to the assumptions made, particularly with respect to the relation between
the project specifications and the associated direct employment required. Technology changes,
economies of scale, changes in energy efficiency, and the import level can all have substantial
impacts on employment. Broader economic factors affecting labor supply and demand, the cost of
capital, and the extent of crowding out by energy investments also need to be considered. For this
reason, there is the need to develop more accurate tools to plan the future investment policies, as for
example more detailed statistics to construct the Augmented Social Accounting Matrices.

1

UAE Input Output table available from the EORA MRIO database.
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1- The new green jobs
To build a clean-energy economy means to create new job activities. Some of these jobs will be in
specialized sectors such as installing solar panels and researching new building material
technologies. But most jobs are in the same areas of employment that people are already working in
today, in every Emirate of the country. The construction of photovoltaic plants, for example, creates
jobs for metal fabricators, electricians and electrical equipment assemblers, among others. Increasing
the energy efficiency of buildings through retrofitting requires roofers, insulators and building
inspectors, and expanding mass transit systems employs civil engineers, electricians, and dispatchers.
In general, this overall clean-energy investment program will provide a major boost to the
construction and manufacturing sectors throughout the UAE. In addition, these clean-energy investment
strategies engage a normal range of service and support activities, including accountants, lawyers,
office clerks, human resource managers, cashiers, and retail sales people.
Table 1 - Green investments and jobs
Major areas for green
investment agenda
Building retrofitting

Smart grid

Wind power

Solar power

Representative jobs
Electricians, heating/air conditioning installers, carpenters, construction
equipment operators, roofers, insulation workers, carpenter helpers,
industrial truck drivers, construction managers, building inspectors.
Computer software engineers, electrical engineers, electrical equipment
assemblers, electrical equipment technicians, machinists, team assemblers,
construction laborers, operating engineers, electrical power line installers
and repairers.
Environmental engineers, iron and steel workers, millwrights, sheet metal
workers, machinists, electrical equipment assemblers, construction
equipment operators, industrial truck drivers, industrial production
managers, first-line production supervisors.
Electrical engineers, electricians, industrial machinery mechanics, welders,
metal fabricators, electrical equipment assemblers, construction
equipment operators, installation helpers, laborers, construction
managers.
Source: R. Pollin, J. Heintz, H. Garrett-Peltier (2009)

The next estimations will be in line with the average investment shares of other developed Countries
(Bacon R., Masami K., 2011), where the creation of a new green job needs of about 50/60,000 $
of spending. In other words, 1 Million $ of spending in green project will create from 14 to 19 new
jobs, and in particular 4 high skill (bachelor’s degree or above), 5 medium skill (College but no
bachelor’s degree) and 8/10 low skill (high school or less).
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2- The United Arab Emirates economy and the green sectors
The economy of the United Arab Emirates (UAE), as reported by the UAE Ministry of Environment and
Water in his Green Report 2014, has registered in the last 40 years a growth of about 27 times of
the Gross Domestic Product (GDP). A growth largely supported by the revenues of oil and gas
sector, which the Government has reinvested to project people into the future, to plan and to
develop a sustainable and integrated strategy for a post-oil era.
This growth process has generated over the years growing energy needs linked to the use of fossil
fuels, having a strong impact on the local environmental footprint. To achieve the sustainable goals
the UAE has started to invest in renewable energies, such as wind, photovoltaics, biomass, and in new
construction technologies.
The green investments are directly or indirectly linked to specific sectors, which increase their output
in answer to a new internal market demand, and they produce positive effects also on household
incomes and expenditures. To produce their output, these sectors buy products or services from other
sectors (the production inputs) and pay wages to employees.
Figure 1- Direct, indirect and induced impact of an investment project

-

Direct effect: the extra employment created or destroyed within a given sector as it responds
to an increase in the final demand for its product. One example could be the employment
created to manufacture photovoltaic structures and operate it.

-

Indirect effect: the total extra employment created or destroyed as other sectors expand
their outputs to supply the inputs required for the output of the given sector, the employment
created by yet other sectors as they respond to the demand for their outputs from the sectors
supplying the given sector, and so on. The manufacture of steel to supply photovoltaic
components creates indirect employment, as does the extra energy required to produce the
steel. Indirect effects are typically largely linked to the manufacturing stage of the original
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demand increase and are therefore of shorter duration. The ratio of the sum of indirect and
direct jobs to direct jobs is termed the type I multiplier. Total indirect employment depends
on the output purchased from each sector and the employment per unit of output in each of
the sectors, so that spending programs that have different direct effects will have different
indirect effects also.
-

Induced effect: the employment created or destroyed to meet the extra demands from all
sectors arising from spending from the higher household incomes created by direct and
indirect effects, following the initial increase in final demand for the given sector. For
example, the extra workers in the photovoltaic industry, the steel industry, and the power
sector spend part of their incomes on a whole range of goods, thus creating extra
employment in these sectors, and yet further spending will result from these incomes. Some of
the wages and induced employment will disappear once the manufacturing stage is finished,
but spending from operation and management jobs will have the same duration as the life of
the plant. The fraction of extra income spent on goods and services is the crucial parameter
and depends on tax rates and savings rates. The ratio of the sum of direct, indirect, and
induced jobs to direct jobs is termed the type II multiplier. The magnitude of the induced
effect depends on the direct and indirect wage bill generated in each sector by a project;
sectors with large wage bills will tend to generate more spending and hence more induced
employment.

-

Gross effect: the employment created or destroyed in response to a given increase in final
demand for the sector, not taking into accounts the effects of any alternative project or
offsetting policies. The gross effect is the sum of direct, indirect, and induced jobs.

2.1- The trend analysis of the UAE economic activities from the year 1970 to 2013
We started to evaluate the green jobs economic impact analyzing the economic trends of the last 45
years, starting from 1970, to make a first snapshot of the UAE economy over time.
We used the National Input-Output tables at basic prices, with 26 sectors and with the details about
employee’s compensation, taxes on production, subsidies on production, net operating surplus, net
mixed income, consumption of fixed capital, final demand, (of households, non-profit institutions
serving households and government), gross fixed capital formation and exports/imports.
In the figures 2 and 3, we report the gross national income and of the compensation of employees,
from 1970 to 2013, that highlight the same trends.
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Figure 2- Gross national income from 1970 to 2013 (1970 base year)

Figure 3- Compensation of employees from 1970 to 2013 (1970 base year)

The figure 4 shows the changes in the sector shares, in the UAE economy, from 2001 to 2015.
Figure 4- Economic sector shares on the economy from 2001 to 2015
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2.2- The sectors linked to the green economy
Most of the investment to achieve the green economy goals is allocated to industrial firms. In fact,
even the projects linked to the renewable energies require in the implementation phase investments
in the construction, metal and other manufacture sectors.
The photovoltaic allocate the 91% of the total costs to these sectors, the wind and the biomass the
72% and 50%, respectively (Joint Research Center, European Commission, 1998 and Bacon R.,
Masami K., 2011).
The figures 5 and 6 show the trends of the construction and metal sectors from 1970 to 2013.
Figure 5- Construction output from 1970 to 2013 (1970 base year)

Figure 6- Metal output from 1970 to 2013 (1970 base year)
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The green economy agenda is supported not only from private capitals (also through financial
channels), but also from public investments. The figures 7 and 8 show the trends of the Goverment
expenditure and the output of the financial intermediation and business activities from 1970 to
2013.
Figure 7- Government final consumption from 1970 to 2013 (1970 base year)

Figure 8- Financial Intermediation Business Activities output from 1970 to 2013 (1970 base year)

2.3- The Input-Output tables and the multipliers analysis
To evaluate the impact of green projects on the UAE economy, we used the 2013 National Input
Output table and the multiplier analysis technique, which has been widely used to analyze impact,
plan policy and to study the effects of macroeconomic shocks and re-distribution interventions
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(Aldeman and Robinson 1988). It has been extensively applied to developing countries with a focus
on the role of markets, public expenditure and international trade (Arndt et al. 2000). The multipliers
analysis is based on a set of assumptions: functional relations use fixed technical coefficients of
Leontief technologies, no bounds are imposed on the supply of goods and prices are given, which
implies that conclusions must be drawn in terms of quantities.
In developing a multiplier model, it is first necessary to distinguish between endogenous and
exogenous accounts. The former reflects the purpose of the analysis while the latter include those
accounts that can be used as policy instruments (for instance public administration), those generating
long-term effects (e.g., capital account) and those which cannot be influenced by policy interventions.
Table 2 - The multipliers analysis on the UAE economic activities

Agriculture
Fishing
Mining and Quarrying
Food & Beverages
Textiles and Wearing Apparel
Wood and Paper
Petrol., Chemical & Non-Metal Mineral Prod.
Metal Products
Electrical and Machinery
Transport Equipment
Other Manufacturing
Recycling
Electricity, Gas and Water
Construction
Maintenance and Repair
Wholesale Trade
Retail Trade
Hotels and Restraurants
Transport
Post and Telecommunications
Finacial Intermediation and Business Activities
Public Administration
Education, Health and Other Services
Private Households
Others
Re-export & Re-import

Own
multiplier

Business
multiplier

1.02
1.07
1.52
1.16
1.12
1.23
1.27
1.52
1.26
1.30
1.04
1.85
1.09
4.48
1.03
2.32
1.18
1.06
1.39
1.46
1.39
1.16
1.19
1.00
1.79
1.00

7.33
7.75
5.08
7.18
10.78
7.06
6.16
10.25
6.10
5.97
10.56
8.14
4.35
8.36
7.76
15.66
11.57
9.25
7.72
7.83
3.66
8.38
8.15
6.77
7.23
1.99

Linkage
with other
sectors
6.31
6.68
3.56
6.02
9.66
5.84
4.88
8.73
4.84
4.67
9.52
6.29
3.26
3.88
6.73
13.34
10.38
8.19
6.33
6.37
2.27
7.22
6.96
5.77
5.44
0.99

Total
multipliers
13.53
13.89
9.17
12.59
19.22
12.18
10.57
18.16
10.50
10.16
18.74
15.23
7.32
13.85
14.71
29.33
21.03
16.54
13.95
14.33
6.30
15.44
15.33
12.57
13.16
2.82
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In our case study, we used only the data coming from the Input Output table concerning the flows
about the intermediate and final consumption, the capital investments, the value added, the exports
and imports.
The table 2 summarizes the multiplier matrix and the total sectoral output on the UAE economy for
the year 2013. The own multiplier represents the direct effect to invest on a specific sector; the
business multiplier is the sum of the own multiplier and of the other sector multipliers; the linkage with
other sector is the difference between the business multiplier and the own multiplier and it represents
only the effect of a sectoral shock on the other economic sectors; the total multiplier is the total effect
of an economic shock on all the economy. For example if the Government invests 1 Million $ on the
agriculture sector, on the basis of our analysis, we will register 1.02 Million $ as direct effect, 7.33
Million $ as the indirect effect on all the economic activities and a global effect on the economy of
13.53 Million $.
The figure 9 shows the employment in the UAE from 2001 to 2010. The trend stabilizes in the year
2008 with around 5 Million employees, while the table 3 reports the total output for sector for the
year 2013. About the 50% of the UAE economy output is produced by the mining and quarrying,
financial intermediation, insurance and business activities, and construction sectors.
Figure 9- The employment in the UAE from 2001 to 2010
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Table 3 - The 2013 UAE Output for sector and shares (values in Million AED)
Agriculture
Fishing
Mining and Quarrying
Food & Beverages
Textiles and Wearing Apparel
Wood and Paper
Petrol., Chemical & Non-Metal Mineral Products
Metal Products
Electrical and Machinery
Transport Equipment
Other Manufacturing
Recycling
Electricity, Gas and Water
Construction
Maintenance and Repair
Wholesale Trade
Retail Trade
Hotels and Restaurants
Transport
Post and Telecommunications
Finacial Intermediation and Business Activities
Public Administration
Education, Health and Other Services
Private Households
Others
Re-export & Re-import
Total

Total output
12,730
2,117
551,246
35,262
21,970
36,799
125,385
47,285
97,429
40,622
19,048
7,750
60,228
287,646
14,344
139,339
62,565
59,671
198,869
80,902
324,422
23,526
125,422
61,812
9,404
288
2,446,084

% on Total output
0.52
0.09
22.54
1.44
0.90
1.50
5.13
1.93
3.98
1.66
0.78
0.32
2.46
11.76
0.59
5.70
2.56
2.44
8.13
3.31
13.26
0.96
5.13
2.53
0.38
0.01
100

2.4- The impact of green investments on the UAE economy
The UAE Ministry of Environment and Water (UAE Ministry of Environment and Water, 2014)
predicted four future green development scenarios. We simulate the impact of each scenario on the
National economy distributing the investments on the national economic activities following the
sustainable projects of the UAE 2030 green schedule, and:
 In the Emirate of Abu Dhabi, more than 3,000 public transport vehicles have been adapted
to run on CNG to date. The Abu Dhabi National Oil Company’s (ADNOC) gas processing
and fuel distribution subsidiaries are leading the way to expand the use of CNG for vehicles
by investing in the infrastructure to ensure that there are enough filling stations to support
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additional demand for such vehicles. The first phase of the Natural Gas for Vehicles (NGV)
Project involves the installation of compressed natural gas (CNG) pumps at 16 stations in Abu
Dhabi and Al Ain as well as the Emirate of Sharjah, with capacity to fill 10,000 vehicles per
day. ADNOC’s fuel distribution subsidiary is also carrying out the conversion of petroloperated vehicles to run on both petrol and CNG, with the facility to switch over to either
fuel by simply touching a button located on the dashboard. Nine conversion centers are
planned with a retrofitting capacity of 20,000 vehicles per year.
 In the Emirate of Dubai, Emirates Gas (EMGAS), an ENOC subsidiary, started an initiative to
popularize compressed natural gas (CNG) as an automotive fuel as early as 2006. A pilot
project was conducted with Dubai’s Roads and Transport Authority (RTA) that converted
diesel-operated wooden abras (water taxis) running on the Dubai Creek to operate on CNG.
The company also introduced CNG to fleet users such as Dubai Municipality, DP World,
Emirates Group, Transguard and the Dubai Electricity and Water Authority (DEWA) among
others.
 The Abu Dhabi government has set a target that by 2020 at least 7% of power generation
capacity should be renewable energy. The Government of Dubai established the Dubai
Supreme Council of Energy (DSCE) in 2009 which oversees all aspects of energy in the
emirate and developed the Dubai Integrated Energy Strategy 2030 to drive energy
decarbonisation and ensure efficient use of energy. The Emirate sets plans to generate at
least 5% of its power from renewable energy by 2030, as well as 12% from clean coal and
12% from nuclear power, as part of the policy to use alternative energy sources (In January
2015, Dubai announced a revision of its targets for the share of renewable energy in the
total energy mix to 7% by 2020 and 15% by 2030). The UAE has instituted a
comprehensive civil nuclear energy programme under the direct supervision of the
International Atomic Energy Agency (IAEA) and the construction of the first nuclear power
plants started in 2013.
 In March 2013, Masdar commenced the operation of Shams 1, a 100-megawatt (MW)
concentrated solar power (CSP) plant near the city of Madinat Zayed in the Western Region
of Abu Dhabi. Working together with Total and Abengoa Solar with a total project cost of
USD 600 million.
 The Emirate of Dubai announced in January 2012 that a 1-GW Mohammed bin Rashid Al
Maktoum Solar Park would be built in phases and completed by 2030 in Seih Al Dahal,
around 50 km south of Dubai city, to meet its renewable energy supply target. This megaproject is undertaken by DSCE and managed and operated by DEWA, with an expected
total cost of AED 50 billion. The first phase, a 13-MW solar plant with advanced thin-film PV
Page 14

The green jobs on the UAE and DUBAI economies

modules was inaugurated on 22 October 2013 to mark World Energy Day. In January
2015, Dubai Electricity and Water Authority (DEWA), announced that the production
capacity of the second phase of the Mohammed bin Rashid Al Maktoum Solar Park would be
increased from 100 MW to 200 MW and will be operational by April 2017. The project
capacity will be added in a phased manner - 200 MW by April 2018 followed by 300
MW in April 2019 and another 300 MW by April 2020. Up to 5,000 MW by 2030.
 Masdar and Abu Dhabi’s Tourism Development and Investment Company (TDIC) aim to
develop an onshore wind farm on this island with a capacity of up to 30 MW.
 The new technologies are expected to allow the implementation of cost competitive, largescale seawater desalination plants powered by renewable energy in the UAE and abroad.
 A partnership project between EWS-WWF, EAD, ESMA and MoEW, the UAE Lighting
Standard was introduced in December 2013 to prevent low-quality incandescent light bulbs
from entering the market and to ensure the advancement of energy-efficient light bulbs such
as compact fluorescent lamps (CFLs) and LED lamps.
 With four plants with a total capacity of 5.6 GW operational by 2020, nuclear energy is
expected to deliver up to a quarter of the UAE’s electricity needs and save up to 12 million
tones of CO2 emissions a year.
 The Emirate of Abu Dhabi has been actively and effectively managing its burgeoning
development since the launch of the Abu Dhabi Vision 2030 in 2007. Central to the Vision
2030 is the transformation of the capital into a sustainable city built around vibrant
neighborhoods. This means concentrating growth, introducing transport choice, creating
mixed-use, pedestrian friendly streets, implementing more sustainable, cost-effective
infrastructure, and protecting and enhancing the natural environment.
 The Dubai Strategic Plan 2015, launched in 2007, recognizes that urban planning is a prerequisite for optimizing land use to meet the needs of development while preserving natural
resources. Dubai’s general economic improvement, coupled with returning investor confidence
and rising occupancy rates in the hotel and retail segments, gave the local government and
developers the impetus to plan and launch an array of new projects. One of the largest new
project is the Mohammed bin Rashid City, launched in November 2012 as a joint venture
between Emaar Properties and Dubai Holding. Another megaproject to develop world-class
theme parks has also been approved, whilst a master plan has been published for the Dubai
Trade Centre – Jabel Ali, where Dubai Expo 2020 is expected to attract 25 million visitors.
 An industry report indicates that the UAE’s governments, both federal and local, are investing
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AED 213 billion (USD 58 billion) on roads and bridges alone, including projects underway
and in the planning stage.
 Dubai Municipality introduced energy efficiency standards for new buildings, including the
provision of insulation standards for building envelopes. Subsequently, green building
regulations and specifications were introduced in 2010 as one of eight initiatives launched by
the municipality towards the goal of becoming one of the top ten sustainable cities in the
world by 2020.
Figure 10- The 2013 average wage for sector (values in AED)

Figure 11- Import share on the total output for sector in the UAE, from 1970 to 2013
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To estimate the impact of the four scenarios on the green jobs we use an average wage of about
200,000 AED for year (near to the average of the mining and quarrying sector) due to a demand
for more skills.
On the simulation, we will allocate to import the average of about 30% of the impact, in line with
the 2013 average import share, as reported by the graph below.

Scenario 1: “Green Growth” AED 673.1 Billion of capital expenditure required till 2030 (about
AED 45 billion for year)
We allocate the exogenous economic shocks of about AED 31.5 Billion using the following shares:
-

Metal industries: +20%

-

Other manufactures: +20%

-

Construction: +45%

-

Hotel and restaurants: +5%

-

Financial intermediation and business activities: +10%
Figure 12- Impact of AED 45 Billion in green projects (values in AED Billion)

The global direct-indirect-induced impact generated is about AED 474 Billion and the investment
multiplier is about 15.06. The direct effect is about AED 86 Billion, the 18% of the total effect and a
multiplier of 2.7. The compensation of employees registered a +15%, corresponding to AED 52
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Billion. The new green jobs created will be about 261,589. The effect on household income is of
about AED 90 Billion.

Scenario 2: “Green Growth Plus” AED 724.8 Billion of capital expenditure required till 2030
(about AED 48 billion for year)
We allocate the exogenous economic shocks of about AED 33,6 Billion using the following shares:
-

Metal products: +15%

-

Electrical and machinery: +10%

-

Transport equipment: +10%

-

Other manufactures: +10%

-

Recycling: +5%

-

Construction: +30%

-

Hotel and restaurants: +5%

-

Transport: +5%

-

Financial intermediation and business activities: +10%
Figure 13- Impact of AED 48 Billion in green projects (values in AED Billion)

The global direct-indirect-induced impact generated is about AED 461 Billion and the investment
multiplier is about 13.72. The direct effect is about AED 77 Billion, the 17% of the total effect and a
multiplier of 2.28. The compensation of employees registered a +15%, corresponding to AED 52
Billion. The new green jobs created will be about 257,580.

Page 18

The green jobs on the UAE and DUBAI economies

Scenario 3: “Carbon Pricing” AED 455.5 Billion of capital expenditure required till 2030 (about
AED 30 billion for year)
We allocate the exogenous economic shocks of about AED 21 Billion using the following shares:
-

Food and beverage: +10%

-

Textile: +10%

-

Wood and paper: +10%

-

Petroleum, chemical and non-metallic mineral products: +10%

-

Metal: +10%

-

Electrical and machinery: +10%

-

Transport equipment: +10%

-

Other manufactures: +10%

-

Construction: +10%

-

Transport: +10%
Figure 14- Impact of AED 30 Billion in green projects (Values in AED Billion)

The global direct-indirect-induced impact generated is about AED 294 Billion and the investment
multiplier is about 13.97. The direct effect is about AED 33 Billion, the 11% of the total effect and a
multiplier of 1.58. The compensation of employees registered a +9%, corresponding to AED 31
Billion. The new green jobs created will be about 155,000.
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Scenario 4: “Cost Reflective Pricing” AED 473.3 Billion of capital expenditure required till 2030
(about AED 32 billion for year)
We allocate the exogenous economic shocks of about AED 22 Billion applying the same share for all
the economic sectors.
Figure 15- Impact of AED 32 Billion in green projects

The global direct-indirect-induced impact generated is about AED 312 Billion and the investment
multiplier is about 13.92. The direct effect is about AED 32 Billion, the 10% of the total effect and a
multiplier of 1.42. The compensation of employees registered a +10%, corresponding to AED 36
Billion. The new green jobs created will be about 179,608. The effect on household income is of
about AED 60 Billion.

3- The 2013 Input-Output table for Dubai
The impact of green projects on the Dubai economy was evaluated, as for the UAE economy, using
the Input Output (IO) table approach.
We have constructed the local Input Output table through the top-down technique (from the national
to the emirate IO), that provides a link based on historical data between inputs and outputs for
various sectors in the economy, including a link between output and employment. Given the target
output or expenditure planned, the level of associated employment generated can be calculated
from this link. The advantage of this method is its relative ease of application where there is an IO
table available, and its ability to provide estimates of indirect and induced employment by a simple
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manipulation of the IO table. One disadvantage of this method is that the IO table may not be
sufficiently disaggregated to provide an accurate estimate for the project under consideration.
For example, the IO table itself provides the amount spent on each input (steel, transport, labor, etc.)
to produce one dollar of output from the energy sector. This allows calculation of direct links to
employment as well as indirect links through the employment of all the supply industries and of
industries supplying the energy supply industries. Induced effects can be calculated by linking the
extra household income generated to the spending of households on each sector and hence to the
direct and indirect employment required for this extra production.
In the case of Dubai’s IO, we don’t have detailed sector data, so the disaggregation is limited to
eleven sectors. For the future, it would be important to construct more detailed IO even using local
surveys. More disaggregated the IO table will be and more accurate will be the quality of the
estimates on the impact on employment.
The table 4 shows the total output for sector and the share of the sector on the total output of the
emirate.
Table 4 - The output of sectors - 2013 Dubai IO Table (Million Dirhams)
Total

% on total

Output

output

Agriculture and fishing

5,379

0.62

Mining and quarrying

205,420

23.85

Manufacturing industries, gas and water

154,523

17.94

Construction

117,605

13.65

Wholesale retail trade and repairing services

61,192

7.10

Restaurant and hotels

16,655

1.93

Transport, storage, communications

90,260

10.48

Financial interm., real estate and business services

169,343

19.66

Social and personal services

2,535

0.29

Government service sector

37,173

4.32

Domestic services of households

1,335

0.15

861,420

100.00

Total
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3.1- The Dubai multipliers analysis
The estimation of direct employment requires information that links sector wage bills to sector
employment to generate the relation between the changes in the value of output of a sector and
changes in the number of people employed. The indirect employment is calculated by the calculation
of the Leontief inverse.
This approach can also generate induced employment effects from linking the additional wage
income (both direct and indirect), created in response to the initial output change, to the spending
from this income in all sectors and the further employment created by sectors that must supply these
initial demands from households. This step requires a link from incomes to spending on all sectors,
including allocation of the extra income to taxes and savings because not all income earned is spent
on consumption.
The table 5 shows the Dubai multiplier structure.
Table 5 - The multipliers analysis on the Dubai economic activities
Own

Business

Linkage with

Total

multiplier

multiplier

other sectors

multipliers

Agriculture and fishing

1.07

5.79

4.72

8.16

Mining and quarrying

1.35

4.06

2.71

5.63

Manufact. industries, gas and water

2.07

5.18

3.11

6.96

Construction

4.17

7.08

2.91

9.20

Wholesale retail trade, repairing serv.

1.52

8.30

6.77

11.79

Restaurant and hotels

1.06

7.46

6.40

10.27

Transport, storage, communications

1.56

6.04

4.48

8.43

Fin. interm., real estate, business serv.

1.34

3.02

1.68

4.04

Social and personal services

1.55

5.65

4.09

7.85

Government service sector

1.31

6.07

4.76

8.63

Domestic services of households

1.00

5.29

4.29

7.45

The Dubai multiplier structure, as well as the National IO table, depends on the current Dubai
technology and on the current technical coefficients. In the future the structure could be very different
due to the feature of green investments to generate important technological changes to the economic
structure of a country.
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3.2- The impact of green investment on the Dubai economy
In this paragraph, we analyze the impact of the two main green investment projects on the Dubai
economy.
Project 1. The Solar Park
Figure 16- The Mohammed Bin Rashid Al Maktoum Solar Park

The Mohammed Bin Rashid Al Maktoum Solar Park has an expected total cost of AED 50 billion2 and
it will generate up to 5,000 MW by 2030. The first phase, a 13-MW solar plant with advanced
thin-film PV modules, was built at a cost of AED 120 million.
There are four main chapters of investment costs:
-

PV Panels. They account for 47% of the total costs

-

Batteries and Controller. They represent, respectively, 18% and 16% of the total costs

-

Support Structure (wiring, fuses and switchers). It accounts for 13% of the total costs

-

Installation. It accounts for 5% of the total costs

The figure 17 shows the impact of the first investment step of AED 120 Million for the construction of
13-MW using the 2013 Dubai IO table. We assume that the 30% of the investment will be
allocated to import.
The global direct-indirect-induced impact generated is about AED 699 Million and the investment
multiplier is about 8.32. The direct effect is of about AED 170 Million, a quarter of the total effect
and a multiplier of 2.03. The total new jobs created by the investment are about 286 (of which
2

“Mohammed Bin Rashid al Maktoum Solar Park”, Government of Dubai, 2016.
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about 114 linked to the direct effect). The compensation of employees registered a +0.05% on the
total national amount, corresponding to a + AED 57 Million.
Figure 17- Impact of AED 120 Million of the first investment step (values in AED Million)

Project 2. Construction of LEED buildings
Figure 18- The new project investments oriented to green buildings

LEED, or Leadership in Energy and Environmental Design, is changing the way we think about how
buildings and communities are planned, constructed, maintained and operated3.
3

http://www.usgbc.org/leed, Green Building Council
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We estimate the impact of an investment of AED 231 Million in LEED buildings (100% in the
construction sector), of which the 30% is allocated to import.
Figure 19- Impact of AED 231 Million on LEED Buildings (values in AED Million)

The global direct-indirect-induced impact generated is about AED 1,792 Million and the investment
multiplier is about 11.08. The direct effect is of about AED 675 Million, with a multiplier of 4.17. The
total new jobs created by the investment are about 870 (of which about 450 linked to the direct
effect). The compensation of employees registered a +0.16% on the total national amount,
corresponding to + AED 174 Million. The effect on household income is of about AED 280 Billion.

4- The future scenarios
The analysis and the simulation results show us as the transition to a post-oil era needs to be
accompanied by socio-economic tools able to give crucial answers to the local policy makers.
Investments of Billion of AED on an economy which increased 27 times in the last 40 years needs to
be planned using advanced economic instrument as the Augmented Social Accounting Matrix (ASAM)
and the Computable General Equilibrium (CGE) models, able to incorporate the new technical
coefficients due to a technological change, with the goals to better evaluate the impact of the
investment policy, to maximize the benefits and to control the growth process. To use only the IO
methodology at fixed coefficients risks to not evaluate all the effects of the investment policies.
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4.1- The Augmented Social Accounting Matrices (ASAM) for UAE and Dubai
A SAM is a tool of regional analysis providing useful guidelines for the development of a regional
economy (Fannin, 2001). It is a system of social accounts, which reproduces the economic flows in a
particular area and captures the complexity of the socio-economic system. The SAM describes (see
table 6) the relevant features of the socio-economic structure and the relationships between the
structure of production and the distribution of income and expenditure among households in a
particular area. It is the natural extension of the input-output model. It includes inter-industry
transactions, payments of productive factors, household expenditure, income transfers, government
expenditure and transactions with the rest of the economy, defining the circular flows of income
within the economic area of interest. The construction of a SAM requires the combination of
heterogeneous information both from micro and macro data sources, allowing for a comprehensive
and detailed representation of the economy. A SAM can be adapted to different territorial
dimensions.
There are two approaches to the development of a multi-regional SAM. The first requires the
integration of two previously constructed regional SAMs, while the second approach involves the
disaggregation of a nation-wide SAM into the sub-regions of interest (Pyatt and Round, 1985).
Table 6 – The structure of a social accounting matrix (SAM)

Page 26

The green jobs on the UAE and DUBAI economies

However, because there are both conceptual and practical difficulties in the disaggregation of the
SAM, for example about interregional linkages, an acceptable solution is, departing from the
national SAM, to distinguish several regions when classifying the most relevant variables.
Departing from the United Arab Emirates SAM the local SAM for the Emirate could be obtained by
disaggregating the accounts according to the information obtained from the micro data.
To increase the welfare of the local population and to promote new opportunity of economic
development are the main objectives of the public institutions. To catch up such objectives they are
necessary adapt policies and a careful monitoring of the effects. The planning of the economic and
social policies is a process that demands a careful analysis of the territory through the appraisal of
the sector structure and the productivity. The degree of integration of the fields and the social
institutions describes dynamics of specialization of the production, the ability to adaptation of the
local enterprises and the modalities of take and transmission of the policies. The SAM supply an
instantaneous of the social-economic system and represents the flows in being between the
productive fields and the local institutions (enterprises, households and Public Administration), the
intersectoral dynamics of the accumulation and exchanges.
In addition to the standard SAM, the ASAM has other “satellite” accounts which are linked to the
social accounts. For example, an environmental satellite account includes data on the level of specific
types of pollution generated and specific natural resources used in the production of a given sector
of the economy. This data would enable environmental footprints and lifecycle analysis to be
conducted for any industry in any region of the United Arab Emirates. The main satellite accounts
are:
-

Environmental accounts - Environmental pollution (i.e. carbon and greenhouse gasses) and
resource use (i.e. energy and water) per unit of output by sector.

-

Commuting accounts - In and out commuting data which reconciles income by place of work
and place of residence. This data is also valuable for researcher and policy makers
interested in where and what type of workers commute.

-

Migration accounts - This measures internal and international migration by county. This
information available from modern population censuses would include human capital
movement from county or country of origin to destination counties.

-

Labor and workforce - These accounts measure labor force in terms of hours, occupations,
sectors, full versus part time, and type of household. This allows for much more detailed
distributional analysis of income.
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By employing the SAM multipliers matrix, it is possible to simulate the effects of a program of public
expenditure aimed at one or more sectors and/or institutions and to project them on the satellite
accounts.

5- Conclusions
This analysis highlights the potential growth linked to the public and private sector investments in
clean energy, but also the need of an effective policy planning supported using modern and
advanced economic tools.
The simulations on the macro UAE scenarios show that the green investments could produce over the
next decade about AED 30-50 Billion a year that also expand job opportunities of about
respectively 150-250,000 new jobs a year.
Crucial points will be:
-

the capacity of the UAE economy to sustain the exponential employment growth estimated
until 2030, above all because from 2008 the occupation stabilizes around 5 Million
employees.

-

the sustainability for the domestic economy to support the green investment agenda. If not,
there will be the need to import an increasingly larger amount of goods and services, thus
deteriorating the terms of trade, putting pressure on foreign exchange availability and
generate an undesired delay in the green transformation of the economy.

The results of the analysis suggest specific recommendations for the local policy makers:
-

Capacity building: encourage capacity building and development of “internal green
expertise” and/or use of external expertise; consideration of “green living labs” as well as
raising the “green” knowledge, education and understanding as part of the competence
requirements for directors, managers, employees, etc.; and promote communication and
cooperation about climate change matters among investors, and between investors,
governments and experts. It is not automatic to transform a job into a green job.

-

Data collection: the ASAM needs of accurate statistics (for example, in the construction of the
UAE and Dubai Input Output tables we found many contradictions between data coming from
different statistical sources and even from the same data source) and independent data
collection, standardized information provision on green performance features and
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transparency; encourage further research to develop better “green” quantitative tools and
benchmarks.
-

Know-how development or acquisition: support the R&D investments on innovative technologies
through the creation of green living labs and/or buy know how (patents) from the rest of the
world.
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