Imperial College
London CE

CENIRE FOR ENVIR

Assessment of environmental and macro-economic impacts of ‘
renewable energy uptake in Oman: A system dynamics approach “peria

ndo

Aisha Al-Sarihi
'Centre for Environmental Policy, South Kensington Campus, Faculty of Natural Science, Imperial College
London.

WHY DOES THIS MATTER?

Gulf Cooperation Council (GCC) region 1s blessed with nearly a third of world oil and more than fifth of global
natural gas reserves. Despite the high potential of renewable energy resources in the region, they remain
underutilised. Oman 1s used as a case study 1n this research (Figure 1).
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drivers: energy security (Figure 5 & Table 2), renewable energy uptake in Oman. from power generation under four
CO, emissions (Figure 4 & Table 1) and job scenarios through to 2050.
creation (Figure 6).
: Z B 2T
o X g Total air Fay Oy Scenario |2020 2030 2040 2050
Air emis.sion emissions dAir engisﬁ?n 15T
generation ecompisition .
initial net natural gas / 23
i MSCE / : S Moderate |-10% -24% -27% -29% 5 it
amount of natural gas Million tCO2 emissions decomposition rate =
used to generate 1Kw er million Btu of
Initial total FF B s Advanced |-17% -40% -46% -48% 2008
electricity production ————_ o Total FF Net natural gas Total natural <time> 0
Capacity factor———— %] ;rlgfigéfllgl | consymption in > gas use per ( RE incentive Ambitious | -24% 56% 64% 67% 2015 2020 2025 2030 2035 2040 2045 2050
/ MBtu/MSCF policies Time (Year)
Kwh in IMW Desired number for Net natural gas use %n MSCF BAU 0% REO
Deme_m.d f(?r FF based ) f‘+/\"f - { + employment \ EZE E:gg} gzz Ezz iE ﬁggg ;245)\?;;2;35%@11{{%
electricity investments \ elf:rcgl;flgp(; Iy ege?g;e;fst“:he g Reciu;rr;eer;t for Net natural gas use in MSCF : Ambitious 70% RE
- capacity rain
Total : . . .
lectity — . RE job \‘ TABLE 2. Average reduction of natural gas FIGURE 5. Projection of natural gas
Electricity | ¥ produc loop Trained workforce use in power generation under different use In power generation under four
production ~ New electricity RE N . .
from FF investment capaflty SCEnarios. scenarios through tO 20 50
+ RET installation
Demand for Demand for renewable ~ FTE jobs jobs +
. alternative energy engrgy investments
. resources ]
Total electricity N ;];:rfgflrcltclg \—/ RETO&M jobs Installation jobs for solar PV O&M jobs for solar PV
production revenues > profitability
\ 200 M 20M
Goverprpent 150 M 15 M
subsidiey Electricity ¢ Z CJ
Oil prices demand Growth in 2 100M 2 10M
Other expenditure Others electricity demand
Oil Export /\ w/ s M
revenues Q X7 - Governmenta non-Oil @ Zs i CO + average lifetime S0M
arow t%in ofl 1 0il revenues revenues G"":Zlv‘;:u:‘s’“""l
revenue \ / 0 0
oil Taxes & fees Demand for water MDeaths 2015 2020 2025 2030 2035 2040 2045 2050 20152020 2025 2030 2035 2040 2045 2050
oil stock for compigl;ly k desalination Time (Year) &M e for oo PV« A o Time (Year)
export proii . + \ Installation jobs for solar PV : Ambitious scenario 70% RE .,8&;:?2[): :2: :213: i:: ?gidl:(o::; :;:::1:1357(?:::{{:
Non-oil Installation jobs for solar PV : Advanced scenario 50% RE "0 'Mjobs for solar PV" : Moderate scenario 30% RE
A oil ol Governmental ecoolil‘"(:‘ic Firms electricity den{a{ iﬂﬁiiiiiﬁiﬁﬁ‘}ﬁgi for Zﬁiﬁi ixigi}‘&ciiﬁfﬁffuﬁ"sgg"“ < "O&M b forsolar PV {BAU senar
proﬁ:)(;)ﬁon PKlexpenditure eg::::)vltrllllc spending glig:’)";h T N +growth rate Population '
N loop ; \/ ) )
{ | JSrpend ng A Installation jobs for solar CSP O&M jobs for solar CSP
oil prollu;tion oil exploration 0 200M 20M
grot + Civil ministries . _Households DBirths
/ \—/ \Oil & gas \Income/ \ 150 M I15M
oil production rate
Investment Industrialisation irth rate £ 100M 2 10M
oil reserves v Loan interest expenditure ———9» growth Q
o) Defence & security S0M 5M
0 0
FIGURE 3. Integrated causal loop diagram that accounts for the interlink between RE development (blue) and economic (red), 0152020 205 2030 20352040 2045 2050 0152020 20352030 | 20352040 2045 2030
me car me ecar

"O&M jobs for solar CSP" : Ambitious scenario 70% RE
"O&M jobs for solar CSP" : Advanced scenario 50% RE
"O&M jobs for solar CSP" : Moderate scenario 30% RE
"O&M jobs for solar CSP" : BAU scenario

s for solar CSP : Ambitious scenario 70% RE
s for solar CSP : Advanced scenario 50% RE
s for solar CSP : Moderate scenario 30% RE
s for solar CSP : BAU scenario

D

social (blue) and environmental domains (green).
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1. Energy security; changes in o1l prices, development of non-oil revenues, growth in electricity £ 100m s oM
demand, growth in CO, emissions; and the desire for job creation are main drivers to RE in Oman. SoM S M
2. Over 1,000 FTE jobs can be created by 2050 in Oman from RE deployment. 0 0
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3. Natural gas consumption can decline by over 40% through to 2050 due to development of RE 1n Time (Year) Time (Year)
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4. If no renewables are considered in the future energy mix, the total CO, emissions are expected to

rise to 2.01 million metric tons 1n 2050 compared with 0.01 million metric tons 1n 20135. FIGURE 6. Total number of installation and O&M jobs per year created by
each type of renewable energy techynology through to 2050.
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