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Abstract
This paper provides a comprehensive review of energy sources in Oman as well as looking into the structures of the electricity sector
in the Sultanate of Oman. The growing population and the spacing between housing units in the territory of Oman has became a
major challenges to the government in generation planning due to its limited energy resources in the country. Hence, energy has
become an important sector in Omani vision 2020. Renewable energy (RE) sources form a vital and strategic solution for the
provision of eectric power in the Sultanate; few studies have indicated that Oman is rich in solar and wind energy. However, this
sector faces many challenges, and the development of RE is at a Slow pace. This paper identify the issues and challenges of RE in

Oman

Index Terms. Renewable Energy, Solar Power, Wind Energy, Oil and Gas, Electricity.

1. INTRODUCTION

Oman, like other Arab gulf countries, depends drand gas
to produce electricity. However, these resources aot
guaranteed to last forever, and are one of theggrescurity
issues in the country. Some of the gulf countries/eh
diversified their energy resources—for example, thdted

Arab Emirates has considered the nuclear and Rdilewa

Energy (RE) as part of their electric generatiod @atar aims
to generate 20% of its energy from renewable by42@#th
1800MW of installed green capacity by 2020 — As@man,
the progress of RE development is at a slow pacu@ently
the electricity generation is still depending oa til and gas.

Two RE resources that are identified to be potemi@man

highlighted in most of the technical research don®@man are
solar and wind energy. Most of the technical resdegrapers
indicate that Oman is among the best areas in thrédvior

solar energy as well as certain areas in Oman iiod @nergy.
However, so far there is little progress in RE dgpient in

Oman. The slow development of RE is probably du¢hto
lack of policy regulation in Oman as well as thaited budget
to promote RE in Oman.

2. COUNTRY OVERVIEW
2.1 Geographical Factor

Oman is a country with an area of 309,500 sq. krthersouth
eastern coast of the Arabian Peninsula with a @tioul of

3,090,150 The annual population growth is estimated at 2% at

present, with more than 27% of the Omani Populatielow
14 years of age and with 70.33% between ages @hti564,

which creates a significant challenge in termsmdihg future
employment opportunities. More than 30% of the pafin
live in a large area, which includes much inhospédand,
living in small communities or living a nomadic sténcd1].

2.2 Social | ndicator

Oman is divided into 11 governorates, and eachmpavate is
divided into many Willyiah, and each Willyiah hasany
small villages. The main challenge is the distahetween
Willyiahs and between villages. This means thatdlzee a lot
of expenses to provide these areas with electriitgl link
them to the main grid.

2.3 Economic I ndicator

Oman is divided into 11 governorates, and eachmpavate is
divided into many Willyiah, and each Willyiah hasany
small villages. The main challenge is the distaheéwveen
Willyiahs and between villages. This means thatelzze a lot
of expenses to provide these areas with electriitg link
them to the main grid. Most of the industrial aré@aOman
depend on gas. However, the gas production istabtesand
may not be secure in the future, which will affette
government’s development plans and annual budget.

Omani Vision 2020 seeks to reduce dependence aqn oil
diversify the economy and create new employment
opportunities for all Omani citizens. The Vision 220 also
stresses on the promotion of technology transfed Hre
increased use of natural and renewable resourdés,dwe
regard to the social and natural environment, wigores
priority to the following key aspects [2].
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» Diversification away from oil and towards an export
oriented manufacturing industrial base; increasthg
proportion of Omanis working in the target indugitri
companies.

* Promoting inward investment by foreign companieish w
a number of incentives for new industrial companies

 Promotion of clean energy technologies and
development of a conservation plan to protect teinal
environment

* Improvement of the water supply, both for irrigatiand
for remote communities.

* Maximise earnings from the nation’s oil resourcekilst
extending reserves for future use.

 Provide power from the least cost sources to meet
domestic, commercial and anticipated industrial aiedn

the

While this Vision 2020 provides a clear path fdrrainistries
and government agencies to follow, however, theekbgment
of RE is still at a slow pace.

3. ENERGY INFRASTRUCTURE

Energy is a critical foundation for economic growid social
progress. However, as the economy advances and rhuma
society requires more energy, the lack of fossdrgy and its
pollution of the environment has given rise to diots
between energy provision, environmental protectiand
economic development [2].

On the other handthe non-fixed price of gas and the oil
volatility led to institutions and governments prating
research to find other energy resources with
environmental impact, sustainable, stability ana tmsts. Up
to now, there is no effective alternative for ofldagas, but
there are hybrid alternatives that can reduce Higuud gas
attrition by mixing sources such as solar, wind atiers.
Continued efforts to find new techniques will ultitely allow
Oman to dispense with gas and oil, which polluthe t
environment and affects the ozone layer, and foarees of
energy characterised by continuity.

less

3.1 Fossil Energy

The export of oil and gas is the foundation of thedern
economy in Oman. They are also used to fuel ingustd for
domestic consumption, both directly and throughcteieal
power generation. The domestic consumption is g@rice
relation to the opportunity costs from constrainegerts [3].
Oman depends on gas and oil resources for almbsf &k
energy needs. However, the country's natural gpgliss are
currently largely committed, and it may become timgorter
soon.

Table-1: The yearly average production of crude oil and gas
from 2000-2012
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Table 1 show that the production of oil is unstabteis
difficult to depend on this production in long-term
development because anything could happen, and@ idr
production or in prices could affect the governngentsion
for 2020. While gas production shows a slight iasieg from
2000 to the end of 2012, there is no guaranteettistwill
continue, and it is expected to go down slightlteaf2017.
However, in 2012 the government covered the shertdgas
by importing around 5.4 million cubic meters frorat@r [4].

3.2 Electrical Energy

The total electricity net demand increased from288,792
MWh in 2006 to 21,312,390 MWh in 2011, an increa$e
more than 62%. The electricity demand has beenigmpat a
compounded average growth rate of 9.45% from 2006%+2
and it stood at 21,312,390 GWh in 2011. The peakeasel at
Muscat Interconnected System (MIS), is expectedrtov at
8% per year, from 4,216 MW in 2012 to 6,582 MW Bil8,
and in the Salalah system at 10% per year, fromN3®@4 in
2012 to 689 MW in 2018. Moreover, the rural systetit
have an expected demand in 2018 of 685 MW.

Table-2: Estimation of electricity demand by system from
2012 to 2018

2012 | 2013] 2014 2015 2016 2017 2018
MIS 4216| 4594 5007 5374 5760 6,161 6,582
System
Rural 136 | 178 | 233| 305| 399 523 684
Systen
Salalah | 59, | 433 | 4g0| 531| 584 636 684
Systen

3.3 Electrical Grid Network

Gas production is more critical than crude oil, anthas a
direct effect on Oman’s economy and power productio
Oman LNG and Qallat LNG are consuming a large amotin
natural gas to produce LNG for export. Moreovesithes the
use for LNG trains, the gas is largely utilised femjection
into the oil reservoirs to maintain pressure andtan oil

Volume: 02 I'ssue: 07 | Jul-2013, Available @ http://www.ijret.org

213



|JRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

production, while the remainder is being used iratlaation
plants and as fuel to generate power. The eldgtratipply
industry in Oman is divided into the following tlergroups

namely; Main Interconnected System (MIS), The Rural

System and Salalah System.

e Main Interconnected System (MI1S)

MIS is the main grid electrical network in the Zwlate of
Oman and covers the governorates of Muscat, AlnAhti Al

Dakeliya, Al Buraimi, Al Dahera and Al Sharkia.sérves the
majority of Oman's population (641,275 consumersyering

about 90% of the total electricity supplied in tBeltanate.
The system connects seven main power plants usiegork
of 220 kV and 132 kV transmission lines. All comjen
under this system generate electricity from natgaal.

* TheRural System

Rural Area Electrical Company (RAECO) operates lieaa
where the transmission network of the MIS netwat&es not
currently exist, which includes the Musandam, Al &%uand
Dhofar governorates. It generates, transmits astfilolites
power in its areas. It is also responsible for telécation of
rural areas and funds this through a special mestmaim the
sector law. Most of the electricity in RAECO is geated in
diesel-fuelled facilities. Demand for electricitp IRAECO

areas will increase considerably when the developme

projects in the Al Dukm area and Masirah IslancttaK.

» The Salalah Power System

The Salalah power system, with voltage levels 33akd 132
kV, covers all the southern areas of the Sultawat®©man
(Dofhar governorate) and serves 63,698 consumehnss T
system uses both natural gas and diesel to geredeateicity.

3.4 Energy Management

It is understood that the gas price for electricigwer
generation by the Public Authority of Electricitpda Water is
the equivalent of US$ 1.5 /Mcubic feet.
Development of Oman (PDO) uses a price of $1/nfdt3ts
own gas use. There is a possibility that by the @820 the
availability of gas may become limited.

The use of electric power is central to social dgwment as
well as commerce, industry, and fishing. Governnpaticy is
to bring the benefits of modernisation to all paafs the
country. The Public Authority of Electricity and \¢a is
responsible for the supply of power to all citizeltsnmanages

a very effective programme of power generation and

distribution and rural electrification of 90-94% dhe
population, with plans for further grid extensiorand
deployment of more diesel generating sets.

The government power supply involves the operatibboth
gas- and diesel-fuelled power stations with a trassion and
distribution grid that covers most of the demanthie north of

Petroleum

the country, and diesel power stations with logadigyin the
south. In the Petroleum Development of Oman (PDO)
concession area, the PDO manages its own generatidn
distribution system using a mixture of gas and dlies
generation. In addition to providing for its owneyshe PDO
sells power to the government to supply settlemémtthe
concession area. A number of industrial concerng hiheir
own captive power generation capacity [5].

3.5 Management of Electricity Grid Network

Royal Decree 78/2004, promulgated on 1 August 2@0d,
electricity sector was privatised and market stmetwas
implemented as well as establishment of a regul&ormer
structures were transferred to the following goweent-
owned companigs]:

* Electricity Holding Company

* Oman Power and Water Procurement Company
* Oman Electricity Transmission Company

e Wadi Al Jizzi Power Company

¢ Al Ghubrah Power and Desalination Company

¢ Mazoon Electricity Company

* Majan Electricity Company

* Muscat Electricity Distribution Company

¢ Rural Areas Electricity Company

In terms of ownership, the companies represent xa ohi
government and private ownership, such as the ABKB
SMN Barka, Al Kamil Power Company, United Power

Company, Dhofar Power Company, Sohar Power Company,

and Rusail Power Company.

These companies have a majority of private shadensl
Further electricity privatisation will be implemeuwat through
the sale of the government interest in some ofstiecessor
companies listed above [7].

The government’s approach to privatisation is toval100%

private ownership shareholdings through the Museatirities

market. Since 1 May 2005, the Authority has assuffiudid

responsibility for the regulation of electricity cgathe related

water sector. The followings activities in the sectare

regulated [8]:

» Generation, transmission, distribution, export, ampand
supply of electricity

» Generation of electricity combined with desalinatiof
water

* Generation of electricity co-located with desalinat of
water

» Central dispatching
Development  and/or
interconnections

operation of international

* Functions of Oman Power and Water Procurement

Company (OPWP)
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3.6 Electricity Tariff

The currentpartial privatisation of power generat may
indirectly increase the cost of energy supply t® tonsume
instead of least cost generation in a regulatedremwen.
The higher unit costsat the rural and remote areas
expected due to the supply from gffid diesel or petrc
generators in remote locatiorfsigure 1 shows the electrici
tariff structure in Oman for different types of tumers.
Electricity Tariff in Oman = 5
9.24 mn

77 77 7.7 7.7

Cost {US cents/kwh}
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Auguist

mUscentsfkwh | 7.7 | 578 | 3.5 7.7 | 285 | 462 | @29 | 7.7 1155 | 963 | 7.7 | 578 | 285

Fig-1. Government electricity tafitructure

4. RENEWABLE ENERGY IN OMAN

Renewable energy usually refers to those enerbasdp no
pollute the environment and that can be recycledadture.
International experts have now categorised renezvahkrg)
as either traditional or nevenewable energy. The traditior
type includes giant hydropower and biomass burrectl;
the new renewable energy mainly refers to smalldyyower,
solar energy, wind energy, biomass energy, geothlezmergy
and ocean energy [9].

The fast economy delopment has led to increased ene
requirements in the markets. However, the fossiél
resources required for the generation of energy
insufficient. Moreover, fossil fuels directly affeclimate
change because of the effect of bzar emissions ¢ the
atmosphereThere are two main ways to reduce depend
on fossil resources: first, by reducing energy comstion by
applying energy saving programmes focused on er
demand reduction and energy efficiency in the itrihlsand
domestic spheres [}0and second, by encouraging -
cultivation of renewable energy, as this is an aife and
practical choice to reduce carbon emissions

In 2007, the Authority for Electricity RegulatioPAER),
Omanannounced that it would carry out a study in tkeld of
renewable energy. The purpose of this study wasdeide ar
overview of renewable energy sources in the Suieard
Oman and the potential of these resources for raligt

production. The study assessed the available rdsievgaerg)
technologis and their technical suitability for use in -
Sultanate. The study summarised potential renewable
energy sources in Omame solar energy and wind energy, as
these are the most abundant resources in the Stdtdh alsc
recommended the implemerion of pilot projects and a
feasibility study for electrical production usinglar energy o
100200 MW. This study was published in 200:].

The level of solar energy density in Oman is amadng
highest in the world. There is a significant oppaity to
develop solar energy resources throughout Oman tar
provide sufficient electricity to meet all of Omandomestic
electricity requirements. High solar energy denistgvailable
in all regions of Oman, and it significantly incees during
the sumrer season, which coincides with the peak perioc
electricity demand in Oman. The areas of highessitle are
dessert areas, while the coastal area in the southet of
Oman has the lowest densi

The high ratio of sky clearness, at about 342 per year,
and the geographical location of Oman play an irigmrrole
in creating the huge potential for solar electyigjeneration
The studies also show several locations in Omah gitod
projections for utilising wind energy for electticiprodudion.
For example, wind speeds in Dhofar, particularly thre
mountains north of Salalah, are comparable to derdec
wind speeds at different production sites for electvind
power in Europe.

Adel Gastli and Yassine Charabi2] found the majority of
the land in Oman receives solar radiation rangiegvben
5500-6000 Wh/ffiday and 250-3000 Wh/rYday in July and
January, respectively. However, solar radiation bascal
environmental risks, mainly related to mineral ddepositior
that can greatly reduce the profits of any solargy system
The movement of a mineral dust particle, accorito specific
size and speed, is an efficient erodible agentdhataffect the
optical properties of any solar energy system; théans tha
it will require frequent cleaning using fresh wateshich car
be difficult because of the general scarcity osh water in
the desert and serdiesert zones. This commodity should
be wasted on cleaningFurthermore, they also studied the
degree of contamination from mineral dust and tedckhe
exposure to dust constraint on the local scalegusioxy oper
source data, considerimgcent NASA satellite data from t|
Multi-angle Imaging Spect-Radiometer (MISR). MISR
provides significant information about dust emiss
transport, concentration and property evolutiomgsherosol
Optical Depth (AOD)13].

They used MISR AOD data sets to appraise the dustmisg
for solar energy system sitting and implementatiot©oman.
The suggested approach is very practical in paintint the
degree of contamination with dust in space and .t
Consistent results betwe dust emission sources, MISR AOD
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and the climate synoptic conditions indicate thag¢ areas of
Oman are highly affected by mineral dust, in terofisthe
concentration and occurrence of dust storm evémtaithout
the year, and due to their proximity to emissionrses they
are not suitable for the implementation of solarergg
systems. So, it is possible to conclude that angtshigh dust
concentrations are not suitable for solar energyliegtions
because they would require more frequent cleanind a
therefore consume large amounts of water. As altrasus
important to include the annual average AOD asngpoitant
constraint during the sitting of solar energy systeln a case
study on Oman, when they considered this constitagave a
reduction of 64% from the most suitable areas.

Moreover, they are using GIS-based spatial fuzzytimu
criteria evaluation to assist the solar energy uesm and site
suitability for large PV farms implementations. 3hwill be
affected by different factors, which are classifiedhree main
categories: technical, economic and environmentdlese
factors depend on the geographical location, bisigay
attributes and socio-economic infrastructure of dweintry
under study [14]. They developed the first geogieglh
mapping models to locate the most appropriate dibes
different PV technologies in Oman using MCA. They
combined the different weights of all the factastdd above.
The most isolated areas were predisposed to higabdity.
They found that all types of PV technologies candpce
huge amounts of electricity in Oman.

They also made a GIS assessment of a large CSP iplan
Dugum in Oman using GIS tools [15]. They calculatbd
solar radiation on a DEM using Arc Map. They fouhdt the
highest solar radiation per day was 8217 Wtday during
the month of June (summer solstice) and the lowestwas
4059 Wh/ni/day in December (winter solstice).

They also worked with Slim Zekri to investigate thatential

for implementing combined electric power and seawat
desalination plants using concentrated solar power
technologies for Wilayat Dugum in Oman [16]. They
concluded that seawater desalination will have fpnghare

on freshwater supply that will be reasonable forlna in
particular and Oman in general. Moreovirconcentrating
solar power (CSP) is used for an energy supplwilltbe a
domestic energy source and will not have a major
environmental impact. It was found that the amoofnsolar
radiation in the Duqum region is very promisingd @CSP is
used, it will help provide a sufficient amount ofoth
electricity and desalinated water. Based on Gl&rsaldiation
calculations, geographical topology and the master
development plan of the Dugum region, the most @gmate
site for a CSP plant is in close proximity to theast in an
industrial area.

In [17], they developed a Matlab/SIMULINK for thelar PV
cell modules and array. The model is based on the

fundamental circuit equation of a solar PV celkintg into
account the effects of physical and environmendahmeters,
such as the solar radiation, and validated expetiatly using
the highly efficient PVL-124 solar laminate panghis model
would provide a tool for predicting the behaviodraosolar
PV cell, module and array under climate and physica
parameter changes and also as a photovoltaic genérahe
framework of the Sim-power-System Matlab/SIMLINK
toolbox in the field of solar PV power conversigistems.

In [18], they assessed wind power cost per kWh rdrgy
produced using four types of wind machines at 2ations on
an hourly basis from 2000-2009. The study found the
energy cost is low in the southern and middle negibOman
and high in the northern region. It also developeitd
duration curves for 27 locations, which is benefian finding
the duration and availability of the wind in diféett areas in
terms of the useful range of wind speed.

However, in [19],they investigate five years of hourly wind
data from 29 weather stations. They used differzitéria,
including theoretical wind power output, verticafofiles,
turbulence and peak demand fitness. They acknowtbdge
potential location for wind energy applicationsOman. They
considered air density and roughness length whisuleéing
the wind power density potential. Moreover, theyedisa
seasonal approach to identify the potential inedéht seasons.
They introduced a scoring approach in order tosihaghe
potential sites based on five factors: wind powapat factor,
vertical profile factor, wind speed turbulence &actwind
diurnal variation factor and peak demand fithesstofa In
[20], they evaluated the performance of the Nunaéric
Weather Prediction (NWP) model data for wind energy
application in Oman with a comparison to satellitata.
Moreover, they used a nested ensemble NWP appraduith
leads to more accurate resource assessment, wibdheu
micros ting and short-term energy forecasting.

In [21], they implemented the NWP models and thdtimu
criteria decision techniqgue (MCDM) on Masirah Islaas a
case study. The resource assessment of the islaachased
on the mean wind speed and wind power distribubtieer the
entire island at different heights. They scored liteations
using MCDM model across the island based on their
suitability for wind energy applications. A windrfa land
suitability index using multi-criteria analysis wapplied, and

it consisted of a set of alternative locations andset of
selection criteria. Using the analytical hierargrpcess with
an ordered weight averaging (AHP-OWA) aggregation
function they derive the wind farm land suitabilitydex..
Different selection criteria, such as distance dadr, terrain
slope, urban area, historical locations, wildlifadanatural
reserves, wind power density, energy demand majchin
percentage of sustainable wind, turbulence intgrasitd sand
dunes were considered.
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5. ISSUES
DEPLOYMENT

Renewable Energy technologies possess many long-ter
benefits that are often overlooked. These benéfittude
energy security, job creation, business opporesiiti
sustainable development and prevention of globaimivay
[22].

AND BARRIERS TO RE

Advancing of RE development is an effective apphoéar
addressing energy security and climate change.e6iyr the
U.S., Japan, Brazil and other countries have listilee
development of RE as an important strategy for ftitare
[23]. Most research in Brazil on renewable energyicy
evolution is related to the evolution of biomassergy
policies, while research in Russian renewable gnedicy
evolution is insufficient and limited to policiesnothe
diffusion and transfer of renewable energy techgiel® In
China, research is focused on two aspects: asgessreffect
of implementation based on the type of policy andlgsing
renewable energy evolution policies according tergy types
[24].

RE development is dependent on political suppostlohg as
RE is not financially and economically competitiie the
liberalised market, there is a need for politicalport.
However, this energy is expected to become proyelgs
cheaper in the near future.

A positive investment climate, strong property tgyand low
tax regimes, with established participation in plesver sector
from leading international firms, will certainly @ride more
incentives for RE applications in the country slirmportant to
receive non-renewable energy policy support. Initamod

laws governing power generation regulation shalbbvjte

more flexibility and incentives for RE. For instancthe
government needs to develop policies to supporstors in
large-scale solar plants and also to support/isereaarket
opportunities for small-scale solar photovoltaiplagations.

Furthermore if the development of the approprigtgutatory
and financial framework is not accelerated, neigiing
countries, such as the United Arab Emirates (UABRY
capture first-mover advantages and develop regiexaértise
because of their recently announced subsidies mrghiives
for solar photovoltaic installations [25].

Therefore it is urgently recommended that efficiémtal,

regional and international networking capabilit&sould be
established in order to benefit from others beatfices and to
acquire knowledge and expertise faster and moieiesitly.

Also, a local research and development infrastredbas to be
established and developed, which will involve dodieation

between different constituents, including acadermdustry

and government.

The deployment of renewable energy in Oman has mgnaowv
in a very slow pace for the past few years. Thiselated to
the fact that there are no clear plans for theréutf energy in
Oman, as there is no strategic plan for renewatdegy, nor
is there a clear target. Following are some ofrdasons for
the slow RE development in Oman:

Lack of coordination and consistency in policy

Since the first study done by PDO in 2000 [6], ¢hkas been
no progress, and there has only been one new stu@g08,

by the Authority for Electricity Regulation [11].hE country
has been slow in implementing the recommendatidnthe
2008 study. This is because the responsibility @man
renewable energy business goes to many sectorb, &sic
Petroleum Development Oman (PDO), the Authority of
Electricity and Water, the Authority for ElectrigiRegulation,
Oman Power and Water Procurement and the RAECG Thi
makes it difficult to provide consistent energy ip@s.
Furthermore, energy policies in different fields cHa
coordination, making it difficult to form an efféat long-term
system to support sustainable RE development.

No encouragement for RE

The government has developed policies in renewabérgy
in 2008, but it is still unable to compete with$idenergy and
its development depends upon the government suppbet
government provides subsidies for fossil energytempered
the development and support of RE. In order to ptenRE, a
research task could be commissioned to establisjraater
detail the locations and strengths of local windl asolar
resources. A task force or forum might bring togeth
experience and ability to provide a powerful iritia. It
would be a prestigious body through which Oman wadug
able to develop its own renewable energy resousoelsgain
international recognition in this growing world lnsss
sector.

No financing systemfor renewable energy projects

There is a high initial unit cost of equipment andintenance,
as a result of small initial order sizes, novelipqent, and
the small number of units in the field to maintaiihe industry
could be kick started with funding for the necegsar
equipment, working capital, and initial overheads.
Experienced management would be needed.

Inadequate investment in technical research and devel opment

for renewable energy

Renewable energy is a technique-intensive and iotetsive
industry. It is a requirement for stable and raggdelopment.

By the end of 2011, there had been no investment in
renewable energy allocated in the budget. A trginin
programme for all levels of design and operatiorghhibe
established to focus on the operation and suppdrt o
immediately deployable technologies (of small-sda\¢ and
wind-powered water pumping). This programme midtent

be expanded to provide the research, developmedt an
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demonstration capabilities needed to support a ldpivey
business sector. This design and development dapabight
also be applied to providing a demonstration arstirtg
service for international manufacturers.

6. WAY FORWARD

With its strong solar resources and existing ursiviess, Oman
has an opportunity to establish a world positiorotigh the
provision of a professional demonstration and nuoinig
capability for international technology providees, well as to
carry forward the further development of relevant
technologies. Such an initiative would involve the
development of an advanced professional skills bise
science and engineering. It might logically be exjed to
provide a specialisation in modern solar-efficianthitecture
and energy management.

The success of the RE deployment by the Oman’srgowvent
will depend on how well the regulatory policiessdal
incentives and the Public Financing are being edrout as
shown in Figure 2.

Regulatory Policies Fiscal Public Financing
Incentives
v’ Feed-in Tariff v Capital v Public
v Utility Quota Subsidy, Investment,
Obligation Grand or Loans or
v Net Metering Rebate Grants
v' Obligation v Tax v Public
and Mandate Incentives Competitive
v’ Tradable v Energy Bidding
Renewable Production
Energy Payment
Certificate
(REQ

Fig-2: The renewable energy policy network (REN21)

7. CONCLUSION

There is an great opportunity for Oman to utiliseewable
energy for commercial advantage, as solar and wimetgy
technologies in particular can achieve more cortipetcosts.
The effective use of these technologies would reqtihe
development of a suitable skills base and provite t
opportunity to develop a local level of manufaatgyi each
involving an increase in the level of skilled empteent. It
would contribute to the extension and diversifioatiof both
the economy and energy sources. It would be inwitk the
objectives of Oman Vision 2020. It would also hé&)man
establish a world position in this energy sectopbyviding a
professional demonstration and monitoring capabifior
technology providers, as well as helping to caomwird the
development of relevant technologies.
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