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Section I: SEAP Executive Summary 
Governorate of Erbil- Kurdistan Region of Iraq 
Erbil is the capital of the Kurdistan Region of Iraq, administrated by the Kurdistan 
Government (KRG). Erbil is in the northern part of Iraq, bordered to the north by Turkey 
and from the east by Iran, by the Province of Mosul to the south-west and by the 
Province of Kirkuk to the south-east, with an area of 13165 km2. Erbil governorate 
contains five districts, consisted of eleven sub-districts plus two sub-districts related to 
the city directly in administrative way. 
 
The Erbil Governorate recognizes the urgent need to fight climate change and take the 
path to a low-carbon, resilient city. It pledged to reduce the GHG emissions to at least 
40% below 2015 levels by 2030 according to a BAU scenario level with a financial aid 
and support from international counterparts. The ambitious goals to help reduce 
emissions, develop clean energy solutions and adapt to the impact of climate change, 
based on the long-term vision of the future state of the city, are accompanied by GHGs 
cut –oriented actions in all of the involved and targeted sectors. 
 
Even though tackling climate change requires global and collective efforts, the local 
authorities, could work towards setting transparent and attainable goals and meet the 
EU’s energy and climate objectives. In order to translate such a commitment into 
practical measures, the city has submitted Sustainable Energy Action Plan (SEAP) which 
will be the road map for the governorate to reach the projected target in year 2030. 
 
The SEAP report includes Emission inventories which is a quantification of the amount 
of CO2 emitted due to energy consumption in the territory of Erbil Governorate in 
baseline year (2015). This quantification referred to as base line emission inventory 
(BEI). The BEI will show where the local authority was at the beginning, and the 
successive monitoring emission inventories will show the progress towards the 
objective. The inventory (BEI) will be the instrument allowing the local authority to 
measure the impact of its actions related to climate change. 
Also, The SEAP report includes the Business as Usual (BAU) scenario for target year 
(2030), which represent the emission situation forecast in year 2030 if current 
consumption continues as it is now without taking any action to reduce energy 
consumption through real measure and actions. 
The SEAP document also provides an overall strategy of the city, Baseline Emission 
Inventory (BEI) and Business as usual (BAU) which is a key CoM commitment used to 
identify the priority fields of action and opportunities for reaching the local authority’s 
GHG emissions reduction target. It also provides basic action planning format (SEAP), 
which is detailed step-by-step, covering all entire process of elaborating a local energy 
and that is revised on regular basis. 
The method used in the BEI calculation is 'standard' emission factors in line with the 
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Intergovernmental Panel on Climate Change Guidelines 2006 (IPCC, 2006). CO2 
emissions from the sustainable use of biomass/biofuels, as well as emissions of certified 
green electricity, will be considered zero and the base line year is 2015. 
Erbil Governorate included in its plan all of the following sectors, and set for each a 
range of measures that consist of actions related to energy consumption and production 
and awareness raising activities for both the public and different stakeholders. The 
sectors are: 

- Governorate buildings and facilities; 
- Residential sector; 
- Tertiary sector; 
- Public Lighting; 
- Transportation; 
 

 
The Baseline Emission Inventory (BEI) have provided an accurate analysis of the current 
situation, highlighted the sectors that had an impact on emissions. where It was found that 
the Residential, Tertiary and transportation sectors contributed most to the emissions. 

 
Table 1 Greenhouse gas emission per sector with BAU scenario for year 2030 

         Sector Base year 2015 BAU 2030 
MWH tCO₂ MWH tCO₂ 

Governorate buildings, 
equipment/facilities 11467 9403 18576 15232 

Tertiary buildings, equipment/facilities 2391690 1961186 3874537 3177121 
Residential buildings 7855170 4422846 12725375 7165010 
Public lighting 81228 66607 131589 107903 
Governorate fleet 39,793 10,625 64464 17212 
Public transport      0 0 
Private and commercial transport   8834687 2237375 14312192 3624547 
Agriculture 203537 166900 329729 270378 
Total 19417572 8874942 31456462 14377403 

 
The document also describes a range of priority actions which will help maintain a 
sustainable city by 2030 in main sectors. 
The actions of the SEAP are summarized as follows: 
 
GOVERNORATE BUILDINGS, EQUIPMENT/FACILITIES 
 
The main action related to governorate building concentrate on improving the services 
by applying E-management to the governorate, developing maintenance and operation 
process to the governorate buildings and applying saving consumption measures to the 
buildings, Along with sustainable public procurements. These measures could support 
improving the services, reduce the running cost and ensure proper sustainable 
development in long term. 
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RESIDENTIAL SECTOR 
The residential sector represents the core element in producing the Greenhouse gas 
emission and responsible for 50% of Erbil governorate as shown in figure 1, The 
proposed actions will look into the precise solution for the causes in houses demand for 
energy and promoting measures for energy conservation in building, applying green 
building code in new building, promoting high reflective roofs to minimize energy 
consumption in residential buildings to improve space cooling, generalization use of 
renewable energy like solar water heater, Implementing the legislation for rationalise 
the demand for energy and moderate the local laws and regulation to support 
implementation of EE and RE legislation on local level. 
 
 

 
Figure 1 Greenhouse gas emission per sector 

 
 

TERTIARY SECTOR 
The tertiary sector represents the non-residential buildings like governmental building 
and commercial buildings, this sector responsible for 22% of total emissions in the 
governorate where the main actions summaries by following: 
Improvement of Energy Efficiency and ensuring proper implementation of new Public 
Procurement, Developing operation and maintenance management. 

 
TRANSPORTATION SECTOR 
The transportation contributes by 25% to GHG emission and represent important sector 
after the buildings, the actions summarised in improving the smooth movement in the 
main roads and using of public transport and regulating the use of taxi. 
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LOCAL RENEWABLE ENERGY GENERATION AND SMART METERS 
Establishment of a 40 MW solar cell station and applying smart meters in all sectors is 
main actions related to produce green energy and mitigate the non-technical losses in 
power transmissions. 
It is evident, in this document, that if all planned actions are delivered by 2030, the 
target to reduce the GHG emissions to at least 40% below 2015 levels from the SEAP 
sectors will be met. Through stakeholder engagement and communication of the SEAP, 
it is hoped that sustainable energy actions can be well delivered, leading to a low carbon 
energy future, and a thriving green economy for Erbil governorate. 
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Summary of action 
 
 
 

Sectora
l & field 

of 
action 

Actio
n 

NO. 

Key actions and Measures BAU 
Scenario 

Mitigation 
in Energy 

Mitig
ation 
in % 

Costing in 
$ 

MW
h/a 

t 
CO
2/a 

MWh
/a 

t 
CO
2/a 

  

GOVERNORATE BUILDINGS, EQUIPMENT/FACILITIES 185
76 

152
32 

5369 440
1 

29% 7,480,
670 

Priority 
Action 
NO 1 

1.0 Smart services in Governorate and LA      3,000,
000 

1.1 Automating the internal management 
system 

      

1.2 Providing the essential infrastructure       

1.3 Implementation phase       

 2.0 Developing maintenance and operation 
management for Governorate Buildings 

  231 189 1% 1,000,
000 

 2.1 Create Operation and Maintenance unit in the 
Governorate, 

      

 2.2 Assess of the O&M in the governorate building 
and facilities. 

      

 2.3 Roles and responsibilities of governmental 
directorates and municipalities 

      

 2.4 Present facilities specific O&M manuals.       

 3.0 Implementation of the Consumption Saving 
Measures and use the Renewable Energy in 
the Governorate Buildings 

     3,380,
670 

 3.1 Conducting an analytical study of consumption       

 3.2 Implementing consumption saving measures       

 3.3 Activate the maintenance role       

 3.4 Using of high efficiency equipment       

 3.5 Installing motion sensors       

 3.6 Replacing the used lighting by a more efficient 
type as the LED lighting 

  2786 228
4 

15% 800,67
0 

 3.7 Use of Renewable Energy in the Governorate 
Buildings 

  2352 192
8 

13% 2,580,
000 

 4.0 Ensure proper Implementation of New 
Public procurement in Erbil 

     100,00
0 

 4.1 Assign a consultant to support the developing 
and implementing sustainability rules in the 
public procurement 

      

 4.2 Upgrade the internal procedure and regulation 
of procurement to include the sustainability 
clause 

      



 

12  

 4.3 Training the Local Governors administration 
departments and related representatives on 
the new rules 

      

 4.4 Regularly update the procedures and rules in 
the public procurement and monitor the 
implementation and results achieved 

      

Residential building 127
253
75 

716
501

0 

3531
968 

264
581

5 

37% 15,614
,000 

Priority 
Action 
NO 2 

5.00 Promoting measures for energy 
conservation in existing building 

  2766
42 

226
728 

3.16
% 

1,884,
000 

5.11 Join efforts by assign the support team from 
stakeholders and energy team to support 
implementation of promotion of SWH in 
building. 

     20,000 

5.12 Setting the base for Energy Auditing for 
houses 

     100,00
0 

5.13 Establishment of social committee for support 
the collection data for houses 

     30,000 

5.14 Establish household technical support group      50,000 

5.15 Conduct energy auditing      24,000 
5.16 Prepare Procurement package      20,000 

5.17 Implementation phase   1237 896 0.01
% 

100,00
0 

5.18 Develop the Information Kit and CAPP      20,000 

5.19 Launch awareness campaign toward 
sustainable movement 

  2754
05 

225
832 

3.15
% 

1,500,
000 

5.20 Develop the recommendation for National 
strategic plan for regulating energy 
consumption in houses 

     40,000 

Priority 
Action 
NO 3 

6.0 Implementing and promoting Green 
Building code in new building 

  9740
41 

548
433 

7.65
% 

340,00
0 

6.1 Conduct a round table to debate on Green 
Building law with developers, investors, 
designers, consultants, universities and NGO's 
in coordination with national authorities 

  9740
41 

548
433 

7.65
% 

10,000 

6.2 Issuing detailed instructions on how to apply, 
implement and process the Green Building 
with clear frame work supported by national 
authorities 

 10,000 

6.3 Issuing instructions for granting building 
licenses within the Green Building Code in 
local level base 

 10,000 

6.4 Promote a package of incentives for 
developers and owners as well as for buyers in 
New Green Building Code 

 10,000 

6.5 Imposing fines on buildings that violate 
building instructions 

  

6.6 Raising awareness on Green building code 
among citizens to promote the green culture. 

 300,00
0 

6.7 Issuing certificates for buildings committed for 
Green Building Code 

  

6.8 Annual review of progress made and 
achievement monitoring for new Green 
building code 
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6.9 Strict legislative enforcement of the building 
law in two phases: 

  

 7.0 High reflective roofs to minimiz energy 
consumption in residential buildings 

  1613
6 

132
31 

0.18
% 

120,00
0 

7.1 Carry out advertising campaigns targeting the 
residential sector to promote the 
implementation of high reflective roofs (with 
specific information high reflective roof 

  1535
3 

125
89 

0.18
% 

20,000 

7.2 Conduct sample implementation around 1000 
houses and implement of high reflective roofs 

  783 642 0.01
% 

100,00
0 

7.3 Workout with national level in legislation to 
support the promoting of the high reflective 
roofs initiative 

      

7.4 Carry out advertising campaigns targeting the 
residential sector to Promote the set point 
temperature in summer on 25°C and 20°C in 
winter 

      

7.5 Support establishing the support mechanise to 
apply the initiative for high reflective roofs 

      

Priority 
Action 
No 4 

8.0 Launching the concept of SWH and ESCO 
in KRG 

  1653
5 

135
59 

0.19
% 

1,270,
000 

8.1 Join efforts by assign the support team from 
stakeholders and energy team to support 
implementation of promotion of SWH in 
building. 

      

8.2 Assessment of the technologies and potential 
of Solar Heat boilers in different types of 
buildings in Private Houses 

     20,000 

8.3 Setting the base for Energy Auditing for 
houses Formation in comprehensive and 
simplified form 

     50,000 

8.4 Based on best results install 1000 solar water 
heater in Erbil districts: 

  781 640 0.01
% 

1,000,
000 

8.5 Based on the analysis and best practices in 
the region propose models for financing 

      

8.6 Present the recommendation for national 
authority 

      

8.7 Raising awareness campaigns to rationalize 
electricity and water consumption at the 
regional level; 

     100,00
0 

8.8 Raising awareness campaigns to rationalize 
electricity and water consumption for homes 
benefiting from the project 

  1575
4 

129
18 

0.18
% 

100,00
0 

 9.0 Implementing the legislation for rationalise 
the demand for energy 

  2248
614 

184
386

3 

25.7
3% 

12,000
,000 

9.1 Moderate the local laws and regulation to 
support implementation of EE and RE 
legislation on local level 

      

9.2 Apply the national legislation of the high 
reflective roofs 

  4809
56 

394
384 

5.50
% 

to be 
develo

ped 
9.3 Apply the national legislation polices related to 

energy efficiency appliances in residential 
sectors; 

  1277
541 

104
758

4 

14.6
2% 

to be 
develo

ped 
9.4 Apply the national legislation polices related to 

Solar Water Heater. 
  4901

17 
401
896 

5.61
% 

to be 
develo

ped 
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9.5 Raising awareness campaigns to rationalize 
electricity and water consumption 

     1,000,
000 

9.6 Carry out advertising campaigns to promote 
the implementation of high reflective roofs 

     1,000,
000 

9.7 Launch the yearly awareness campaign      10,000
,000 

9.8 Monitor and review the awareness campaign       

Tertiary building 387
453

7 

317
712

1 

1145
826 

939
577 

30% 22,753
,199 

  Health buildings and Facilities 122
146 

485
50 

5397
78 

514
5 

10.6
0% 

2,245,
000 

 10.0 Improvement of Energy Efficiency in Erbil 
Directorate General of Health Main Building 
and branches 

234
9 

192
6 

696 571 1.18
% 

356,00
0 

 10.1 Assign energy team from the staff with Energy 
Consultant 

781 640    10,000 

 10.2 Implementing simplified consumption saving 
measures 

  26 21 0.04
% 

1,000 

 10.3 Conducting an analytical study of energy 
consumption: 

     5,000 

 10.4 Applying the measure related to the Energy 
Auditing and monitor the results. 

  208 171 0.35
% 

100,00
0 

 10.5 Design and Supply and install PV Solar 
System to supply Green Energy to the Building 

  45 37 0.08
% 

50,000 

 10.6 Lesson learned report along with the 
challenges, solutions and benefits of the 
project to ensure best practices. 

     5,000 

 10.7 Prepare Guide Line book for Health Clinics to 
convert them to green building. 

     5,000 

 10.8 Conduct workshop with the head of 
department and maintenance staff 

     10,000 

 10.9 Repeat the same actions in other buildings 156
8 

128
6 

417 342 0.70
% 

170,00
0 

 11.0 Improvement of Energy Efficiency of Health 
Facilities in Erbil Hospitals 

112
962 

434
10 

4851 397
8 

8.19
% 

1,184,
000 

 11.1 Assign energy team from the Hospital staff with 
Energy Consultant 

  302 248 0.51
% 

10,000 

 11.2 Implementing simplified consumption saving 
measures 

     1,000 

 11.3 Conducting an analytical study of energy 
consumption: 

   0  5,000 

 11.4 Applying the measure related to the Energy 
Auditing and monitor the results. 

  2301 188
7 

3.89
% 

547,00
0 

 11.5 Design and Supply and install PV Solar 
System to supply Green Energy to the Building 

  82 67 0.14
% 

91,000 

 11.6 Lesson learned report along with the 
challenges, solutions and benefits of the 
project to ensure best practices. 

     5,000 

 11.7 Prepare Guide Line book for Health Clinics to 
convert them to green building. 

     5,000 

 11.8 Conduct workshop with the head of 
department and maintenance staff 

     10,000 

 11.9 Repeat the same actions in other Hospitals,   2166 177
6 

3.66
% 

510,00
0 

 12.0 Pilot project in Health Clinic Centres / 683 321 727 596 1.23 605,00
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Primary healthcare centres (PHCs), 5 4 % 0 

 12.1 Assign energy team from the staff of the clinic 
with Energy Consultant 

     10,000 

 12.2 Implementing simplified consumption saving 
measures 

  28 23 0.05
% 

1,000 

 12.3 Conducting an analytical study of energy 
consumption: 

     5,000 

 12.4 Applying the measure related to the Energy 
Auditing and monitor the results. 

  151 124 0.26
% 

105,00
0 

 12.5 Design and Supply and install PV Solar 
System to supply Green Energy to the Building 

  64 52 0.11
% 

78,000 

 12.6 Lesson learned report along with the 
challenges, solutions and benefits of the 
project to ensure best practices. 

     5,000 

 12.7 Prepare Guide Line book for Health Clinics to 
convert them to green building. 

     5,000 

 12.8 Conduct workshop with the head of 
department and maintenance staff 

     10,000 

 12.9 Repeat the same actions in another Health 
Clinic Centre 

  484 397 0.82
% 

386,00
0 

 13.0 Ensure proper implementation of new 
Public Procurement 

     100,00
0 

 13.1 Assign a Sustainable procurement specialised 
to support conducting the following actions 

      

 13.2 Training the administration departments on 
sustainable Procurement procedures 

      

 13.3 Organize training of private sector 
representatives aiming Sustainable 
Procurement procedures 

      

 13.4 Update the procurement specifications and 
procedures to meet the Sustainable 
Procurement. 

      

 13.5 Monitor the implementation and apply suitable 
actions to improve the results 

      

  Directorate of Erbil Endowment & Religious 
Affairs 

57,
206 

46,
909 

2688
5 

220
46 

47% 11,109
,949 

 14.0 Developing operation and maintenance 
management in Endowment & Religious 
Affairs Directorate in Erbil Governorate  
Buildings and facilities 

     55,000 

 14.1 Establish technical team and supporter      10,000 

 14.2 Conduct An O&M assessment for Endowment 
& Religious Affairs Directorate building and 
facilities 

     20,000 

 14.3 Preparation of a Guideline for Operations and 
Maintenance (O&M 

     10,000 

 14.4 Train the staff on using the Guideline for 
Operations and Maintenance (O&M). 

     5,000 

 14.5 Monitor the operation and apply additional 
measure to improve and maintain the results 

     10,000 

 15.0 Improvement of Energy Efficiency in 
Mosques/churches and the administration 
Buildings in Erbil Directorate for 
Endowment & Religious Affairs 

  2173
7 

178
24 

38.0
% 

10,954
,949 

 15.1 Assign energy team from the staff with Energy 
Consultant 

     10,000 
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 15.2 Sorting the Mosques/churches according size 
and capacity or other base according to 
consultant recommendation 

     10,000 

 15.3 Implementing simplified consumption saving 
measures supported with awareness raising 
and training 

  1716 140
7 

3% 10,000 

 15.4 Conducting an analytical study of energy 
consumption: 

     50,000 

 15.4 Applying the measure related to the Energy 
Auditing and monitor the results. 

     10,000 

 15.5 Design and Supply and install Solar water 
heater 

  1144
1 

938
2 

20% 7,623,
720 

 15.6 Replace the Water taps with motion seniors to 
reduce the water consumptions 

     3,153,
229 

 15.7 Replace normal lights with efficient LED lights   8580 703
6 

15% 58,000 

 15.8 Lesson learned report along with the 
challenges, solutions and benefits of the 
project to ensure best practices. 

     10,000 

 16.0 Prepare Guide Line book to convert to green.      10,000 

 16.1 Conduct workshop with the head of 
department and maintenance staff 

     10,000 

 16.2 Repeat the same actions in other 
Mosques/churches, benefiting from the lessons 
learned from previous projects and planning 
new projects in other centres. 

      

 17.0 Ensure proper Implementation of New 
Public procurement in Endowment & 
Religious affairs Directorate in Erbil 
Governorate 

  5148 422
1 

9% 100,00
0 

 17.1 Assign a Sustainable procurement specialised 
to support conducting the following actions 

      

 17.2 Training the administration departments of the 
Endowment & Religious affairs Directorate in 
Erbil Governorate on sustainable Procurement 
procedures 

      

 17.3 Organize training of private sector 
representatives aiming Sustainable 
Procurement procedures 

      

 17.4 Update the procurement specifications and 
procedures to meet the Sustainable 
Procurement. 

      

 17.5 Monitor the implementation and apply suitable 
actions to improve the results 

      

  Erbil General Directorate of Education 138
489 

858
79 

4565
8 

374
39 

43.6
% 

9,398,
250 

 18.0 Developing  of Operation and maintenance 
management in Erbil General Directorate of 
Education 

     55,000 

 18.1 Establish technical team and supporter      10,000 

 18.2 Conduct An O&M assessment for Erbil 
General Directorate of Education building and 
facilities 

     20,000 

 18.3 Preparation of a Guideline for Operations and 
Maintenance (O&M 

     10,000 
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 18.4 Train the staff on using the Guideline for 
Operations and Maintenance (O&M). 

     5,000 

 18.5 Monitor the operation and apply additional 
measure to improve and maintain the results 

     10,000 

 19.0 Pilot project in Schools in Erbil General 
Directorate of Education 

  4565
8 

374
39 

43.6
% 

9,243,
250 

 19.1 Assign energy team from the staff of the 
schools with Energy Consultant 

     10,000 

 19.2 Implementing simplified consumption saving 
measures 

     10,000 

 19.3 Conducting an analytical study of energy 
consumption: 

     50,000 

 19.4 Applying the measure related to the Energy 
Auditing and monitor the results. 

     12,000 

 19.5 Design and Supply and install PV Solar 
System to supply Green Energy to the Building 

     131,25
0 

 19.6 Lesson learned report along with the 
challenges, solutions and benefits of the 
project to ensure best practices. 

     10,000 

 19.7 Prepare Guide Line book for Schools to 
convert them to green building. 

     10,000 

 19.8 Conduct workshop with the head of 
department and maintenance staff 

     10,000 

 19.9 Repeat the same actions in another Schools,      9,000,
000 

 20.0 Ensure proper implementation of new 
Public Procurement in Erbil General 
Directorate of Education 

     100,00
0 

 20.1 Assign a Sustainable procurement specialised 
to support conducting the following actions 

      

 20.2 Training the administration departments on 
sustainable Procurement procedures 

      

 20.3 Organize training of private sector 
representatives aiming Sustainable 
Procurement procedures 

      

 20.4 Update the procurement specifications and 
procedures to meet the Sustainable 
Procurement. 

      

 20.5 Monitor the implementation and apply suitable 
actions to improve the results 

      

  Other sectors in Teriary sector 355
669

6 

291
649

1 

5335
04 

874
947 

30% To be 
develo

ped 
 21.0 Applying energy saving measures in other 

Governmental sectors 
  5335

04 
437
474 

15% To be 
develo

ped 
 22.0 Applying energy saving measures in 

Commercial Sectors 
  5335

04 
437
474 

15% To be 
develo

ped 
Public Street Lighting 131

589 
107
903 

8802
2 

721
78 

67% 52,864
,832 

 23.0
0 

Modernise and transform street lighting system 131
589 

107
903 

    

 23.0
1 

Launch technical team     

 23.0
2 

Develop a management and maintenance plan    10,000 
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 23.0
3 

Develop master plan for street lighting    10,000 

 23.0
4 

Develop a training programme    10,000 

 23.0
5 

Develop specification and standard    10,000 

 23.0
6 

Apply training to the staff on operation and 
maintenance procedures; 

   10,000 

 23.0
7 

Apply the master plan for street lighting;     

 23.0
8 

Apply management and maintenance plan;     

 23.0
9 

Apply the modernization and transition of 
public lights in phases, each phase would 
include upgrading of around five thousand 
streets lights which include the following: 

    

 23.1
0 

Replace mercury lamps and sodium (HPS) 
lamps with efficient LED with smart drivers and 
surge protection. 

8044
5 

659
65 

61% 51,951
,332 

 23.1
1 

Replace the photo cells in feeder pillars with 
astronomic timer; 

7577 621
3 

6% 287,82
3 

 23.1
2 

Provide surge protection in main feeder pillars;    575,67
7 

 23.1
3 

Track the development and the measurement 
in periodical time 

    

Transportation Private and commercial 143
121
92 

362
454

7 

1559
134 

422
683 

11.6
6% 

400,57
7,500 

 24.0
0 

Bike day    359
41 

0.99
% 

125,50
0 

 25.0
0 

Governorate pedestrian access and mobility 
policy 

   926
8 

0.26
% 

15,500 

 26.0
0 

University Mobility- Shuttle bus   4199
0 

112
12 

0.31
% 

32,000 

 27.0
0 

City Bus system   1353
944 

361
567 

9.98
% 

400,50
0,000 

 28.0
0 

Smart taxi service through akkocation taxi 
offices in differenr areas 

  1632
00 

406
36 

1.12
% 

30,000 

Transportation Governorate fleet 644
64 

172
12 

0 648
3 

37.6
7% 

62,000 

 29.0
0 

Governorate mobility    648
3 

37.6
7% 

62,000 

Local Renewable energy generation   1477
281 

121
137

0 

8.59
% 

100,00
0,000 

 30.0 Apply Smart meter  in all sectors   1404
281 

115
151

0 

8.16
% 

 

 31.0 Establishment of a 40 MW solar cell station   7300
0 

598
60 

0.42
% 

100,00
0,000 

   311
267
33 

141
070
25 

6330
319 

530
250

7 

37.5
9% 

599,35
2,201 
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Section II: Overall strategy 
Introduction 
The Erbil Governorate is leading the city fight against climate change, and has made it 
its top priority. It committed itself to reducing its overall emissions to at least 40 % 
below 2015 levels by 2030. Conditionally and subject to availability of international 
financial aid and support. 
The outcome targets above are accompanied by an assorted combination of numerous 
GHGs cut-oriented actions in all involved sectors of emissions in addition to the 
adaptation actions in targeted sectors 
The local authorities, that acknowledge the importance of mitigating climate change, 
play a key role in the achievement of the EU’s energy and climate objectives. The 
Covenant of Mayors is a European initiative by which towns, cities and regions 
voluntarily commit to reducing their CO2 emissions beyond this 40 % target. This formal 
commitment is to be achieved through the implementation of Sustainable Energy Action 
Plans (SEAPs). 
The purpose of the current Sustainable Energy Action Plan for Erbil Governorate is to 
help the Covenant of Mayors signatories reach the commitments they have taken by 
signing the Covenant. 
This document contains: 

Baseline Emission Inventory (BEI); 
Sustainable Energy Action Plan (SEAP). 

BEI is a prerequisite to SEAP elaboration, which will provide knowledge of the nature of the 
entities emitting CO2 on the Local Authority territory, and will thus help select the appropriate 
actions. Inventories conducted in later years will help in determining if the actions would 
provide sufficient CO2 reductions and if further actions are necessary to be addressed. 
The current document provides detailed step-by-step action plans for the entire process of 
elaborating a local energy and climate strategy, from initial political commitment to 
implementation. 
It is divided into 3 parts: 
Part I relates to the description of the overall SEAP process and covers the strategic 
issues; 
Part II gives the methodology followed to elaborate the Baseline Emission Inventory (BEI) 
along with the produced data on BEI; 
Part III is dedicated to the description of technical measures that can be implemented at local 
level by the local authority in the different sectors of activity; 
This document also provides a coherent set of actions and recommendations related to 
energy and climate action and will allow local authorities to implement the SEAP in a way 
that suits their own circumstances, permitting the Local Authority to come on board of the 
Covenant of Mayors, while continuing to follow the approaches they have previously used 
with as little adjustments as possible. 
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Objective(s) and Targets 
At the National level 
Iraq ratified Kyoto Protocol on 28 March 2008. The Kyoto Protocol is an international 
agreement which extends the 1992 United Nations Framework Convention on Climate 
Change (UNFCCC) that commits State Parties to reduce greenhouse gas emissions, 
based on the premise that Global Warming exists and human-made CO2 emissions have 
caused it. The Kyoto Protocol implemented the objective of the UNFCCC to fight global 
warming by reducing greenhouse gas concentrations in the atmosphere to "a level that 
would prevent dangerous anthropogenic interference with the climate system". The 
Protocol is based on the principle of common but differentiated responsibilities: it puts 
the obligation to reduce current emissions on developed countries on the basis that they 
are historically responsible for the current levels of greenhouse gases in the 
atmosphere. 
On 12 November, 2015, Iraq submitted its Intended Nationally Determined Contribution 
INDC with new climate action plan to the UNFCCC. This INDC comes in advance of a 
new universal climate change agreement. The agreement will come into effect in 2020, 
empowering all countries to act to prevent average global temperatures rising above 2 
degrees Celsius and to reap the many opportunities that arise from a necessary global 
transformation to clean and sustainable development. 
 

At the Local Level 
The Governorate of Erbil is committed to reduce the emission to a 40% by the year 
2030 starting at the baseline emissions of the year 2015. Through its commitment the 
Governorate would be achieving the Covenant of Mayors target of 40% by 2030. 
This commitment is subject to the sustainability of the security situation and conditions 
in the neighbouring cities of Erbil, and also to the availability of fund to implement the 
action developed through the SEAP. 
On the other hand, if both circumstances weren’t achieved, the governorate will need 
to assign possible actions and measures to respect the national commitment of IRAQ- 
INDC ‘’Intended National Determined Contribution’’. 

Current framework 

Geographical Locations and sites 
Erbil is the capital of the Kurdistan Region of Iraq, administrated by the Kurdistan 
Government (KRG). Erbil is in the northern part of Iraq, bordered to the north by Turkey 
and from the east by Iran, by the Province of Mosul to the south-west and by the 
Province of Kirkuk to the south-east, with an area of 13165 km2. Erbil governorate 
contains five districts, consisted of eleven sub-districts plus two sub-districts related to 
the city directly in administrative way. 
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Demographic Tendencies 
Erbil total population amounted to 1,957,486 persons in 2014, where females 
constituted 49% thereof, while males constituted 51%. In addition to the Kurdish 
nationalism, there are some other components in Erbil, including (Turkmen, Chaldeans, 
Assyrians, Armenians and Arabs). As for religion, the majority of population are 
Muslims, yet other religions also exist; Christians, Yezidis, and Kakanis. 

Climatic Characteristics 
Erbil climate is transitional between the Mediterranean Sea and the desert climate, 
which is characterized by extreme coldness and low humidity. where temperatures in 
July and August reach to 52°C and 6°C in winter, varying from one area to another; the 
temperature reaches to -4°C in mountainous areas than in plains. 

Employment 
Existing Infrastructure 

Water: 

The main source of drinking water in Erbil is the surface water and groundwater. The 
per capita share of portable water is 250 litres per day in the city of Erbil and 200 litres 
per day in the other districts and areas. (strategic development plan of Erbil governorate 
2018-2016). 
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Electricity: 

The electricity sector in Kurdistan Region of Iraq (KRI) is under the jurisdiction of the 
Kurdistan Regional Government (KRG) Ministry of Electricity. The Ministry of Electricity 
operates as a vertically integrated (generation, transmission, and distribution) electric 
utility with three distribution directorates in Duhok, Erbil, and Sulaymaniyah. It owns all 
transmission and distribution facilities, hydroelectric power plants, and a few older 
thermal generating plants. 
Electricity generation in KRI is largely dominated by the private sector. At present, the 
majority percent of the generation capacity is privately owned, while the remaining 
percent is government owned. Most generation capacity comes from thermal power 
plants, and hydroelectric power plants provide a small fraction. 
Most base load thermal generating plants installed during the last 10 years are owned by 
private companies with contractual power purchase agreements (PPAs). 
The Ministry of Electricity takes all risks in the power generation sector. KRI supplies fuel 
for electricity generation to independent power producers; in return, independent power 
producers supply electricity to the three governorates. All PPAs are based on a take-or-
pay provision. 
However, the sector still faces serious challenges, such as high technical and nontechnical 
losses, transmission and distribution system bottlenecks, low tariff and collection rates, 
lack of regulatory frameworks, and high dependence on budgetary support. 
The total losses of the system are about 35–38 percent, more than half of which is 
technical and remains high in comparison with international standards. Commercial losses 
are about 20 percent of the total dispatched energy, which means that a significant 
portion of electricity generated does not bring any revenues`` (WB, 2015) 
The production capacity of electricity of Erbil is (1029) megawatt, but that the total losses 
in the system of the electricity networks is about 35%; 12% are of technical loss and 
23% are non-technical loss. 
 
Sanitation: 

The public sanitation coverage reaches 2.3% of the population, while 94.9% of the 
population are served through septic tanks. Currently there are no wastewater treatment 
plants in Erbil. 
 
Garbage Disposal 

A percentage of 80.8% of Erbil population receives waste collection service, while 8.7 % 
disposes of household waste by throwing them in open places. Most of the population of 
Coman and Mergasur districts either burn or bury their wastes in open areas. (strategic 
development plan of Erbil governorate 2018-2016). 
Waste collection service is a municipal service that needs to be further developed in the 
next phase in terms of comprehensiveness and regularity of coverage and the number of 
times waste is being collected per day, in addition to separating hazardous waste; such 
as industrial, medical and household waste, and finally the ways to deal with; processing, 
refining, safe burial, etc. These are among the fields in which investments can be 
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encouraged either by the private sector or in partnership between the government and 
the private sector. 
 
 Legal Stand 

The Governorate Council Election in the Kurdistan region held on April 30 2014. Based on 
the emended law No. 4 for 2009 on governorates, districts and sub-districts council 
elections in the Iraqi-Kurdistan region. Number of seats allocated for Erbil Governorate 
are 30 seats to be competed among 162 candidates both males and females represented 
18 different political, ethnical and religious backgrounds. The result of the election the 
provincial council is set with the 30 seats and they nominated Mr. Nawzad Hadi Mawlood 
to be the governor of Erbil for having the highest number of voting. The governor has the 
executive role in governorate while the legislation role is represented by the provincial 
council. The governor is entitled to manage the governorate including all the 
administrative districts and general directorates. 
Complementary with the national actions 

SEAP focused on transportation, housing and public services; these three components 
are reflected I Kurdistan vision 2020. Kurdistan vison 2020 focused on water 
management and the importance of having studies and projects to improve sewerage 
services in the region. Also, one of the goals are creating an economically prosperous 
region taking the environment protection into consideration. The negative effect from 
climate change will affect our air, water and land resources; actions are taken by 
establishing environmental protection and improvement board who passed the law in 
2008 and amended in 2010. The board mandate to protect public health and natural 
resources, remove and treat biological and chemical weapons, and increase 
environmental awareness. Developing energy efficient building. starting to conduct 
environmental impact assessments. Developing a strategy to adapt to climate change. 
Supporting environment protection groups. Improving the urban environment. These 
components are to be achieved through maintaining the integrity of environment for 
future generation to enjoy the same benefits. (Ministry of planning, Kurdistan vision 2020, 
P35-37). 
The provincial development strategy for Erbil Governorate for the years 2016, 2017 and 
2018 have main six goals as response to vision 2020. The PDS is cross cutting with SEAP 
in the goals as following: institutional performance, infrastructure, human resource, 
economic development and public services. (Erbil PDS 2016-2019). 
UNDP / LADP project has signed long term agreement with the ministry of planning in 
both GoI and KRG as main counterpart. The three governors of Kurdistan region stated 
that UNDP will be the primary interlocutor with governorates and selected technical 
directorates, and link technical directorates in each governorate to relevant support and 
expertise as required. UNDP will tap into the specialised expertise of several partner UN 
Agencies as per their mandates like UN-HABITAT, ILO, UNICEF and WHO. 
Complementary with the local authority plans and other related actions 

Local Area Development Programme (LADP) set Charter as an agreed framework between 
the respective Governorates and the United Nations Development Programme (UNDP) on 
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behalf of UN Agencies for the implementation of the LADP funded by the European Union; 
This Charter is considered as key document for agreement and commitment to what it 
entails by all concerned parties for the aim of facilitating the development, organization, 
coordination and implementation of the respective activities entailed in the Programme 
document. 
SEAP team has conducted series of workshops and meetings with governmental 
counterparts to develop the strategy. The provincial council was nominated in all these 
meetings and workshop represented by number of the provincial council members.  
 

Short description of the governorate 

Erbil is one of the oldest historical cities, it dates to more than seven thousand years. 
Although it is not known exactly who built it. Erbil name appeared in the historical 
blogosphere about 3000 BC, as Sumerian property. Erbil Citadel is the highest castle in 
the region is 414 meters above sea level. Erbil is become to be known globally on 2012 
as home of investment since they amount invested was 24 billion US Dollars. Also, Erbil 
hosted 32 foreign consulates in 2015. 

 

Vision for the future 

Erbil is an economically prosperous capital with its resources; enjoys sustainable 
development; and a regional commercial centre that encourages investments and 
incubates creativity and innovation; and attains the well-being of its society with 
advanced infrastructure aligned with international standards; and maintains its Kurdish 
culture and heritage. 
 

Organizational and financial aspects 

Coordination with national and local authorities 
The coordination between the governorate and the ministries are regular through daily 
communications and monthly meeting. The general directorates have two side directions 
of communications, vertically communication with their ministries and horizontal 
communication with the governorate. They report to their ministries and governorate at 
the same time. The general directorate who provide public services might receive fund 
from their ministries or from the governorate as well. 

Adaptation of administrative structure. 
General administration and local administration structures of Erbil Governorate 
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Organizational structures created/assigned to prepare and implement the 
SEAP 
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The administrative structure of the governorate as shown above adding to them all the 
related directorates expressed great support to SEAP. Two committees were established 
from the governorate: Steering Committee chaired by the vice governor to include most 
of the general directors of the governorate and number of University Academics expert 
in renewable energy. While the technical committee includes engineers from each 
directorate. A focal point is appointed by the vice governor to communicate the work 
between UNDP and the two committees. 

Involvement of stakeholders and citizens 
Many stakeholders were involved in SEAP, in addition to the engineers from different 
general directorates like water, electricity, municipalities and others participated in 
developing projects and providing us by the required data. The universities have great 
role in supporting SEAP as well, both Academics and students. The Academics participated 
in meetings and workshops to provide many new ideas and vision for the project. The 
students participated in sustainable projects competitions who could develop many 
projects fully related to SEAP and might be great support to environment protection from 
climate change. The ministry of Higher education and scientific research had a great role 
in supporting the plan development through collecting related data and expressing 
initiatives in supporting the renewable energy plan to be implemented in all faculties and 
entities related to the ministry like Universities and technical institutes. 

 

 

 

 

 

Reference to Citizen Awareness Promotion Plan 
 
The awareness represents important role in plan where each sector has part of awareness 
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plan, more work need to be developed for awareness plan for each sector to ensure best 
results.  
 

Budget 

The forecast budget for implementation of SEAP is $ 601,051,531, where this calculated-
on base of estimation which require further verification and recalculation at time of 
implementation. 
 

Foreseen financing sources for the investments within your action plan 

Foreseen financing opportunities might be available from both local investments, and 
international donners. We realised from our communications with Chamber of Commerce 
that some local entrepreneurs are ready to invest in some small projects related to public 
services and awareness campaign. At the same time, some international associations and 
NGO are operating in the area and have plans like our components. For example, UNDP 
is having four-year strategic project with ministry of interior to develop electronic 
governance. in addition to other funding recourses available from the international 
consuls based in Erbil. 
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Section III: Baseline Emission Inventory 
The methodology for calculation Baseline Emission Inventory (BEI) 
Introduction 
Baseline Emission Inventory (BEI): Quantifies the amount of CO2 emitted due to energy 
consumption in the territory of the local Authority in the baseline year. It allows to identify 
the principal anthropogenic sources of CO2 emissions and to prioritise the reduction 
measures accordingly. (Mayors, 2010) 
Elaborating a BEI is of critical importance. This is because the inventory will be the 
instrument allowing the local authority to measure the impact of its actions related to 
climate change. The BEI will show where the local authority was at the beginning, and 
the successive monitoring emission inventories will show the progress towards the 
objective. Emission inventories are very important elements to maintain the motivation 
of all parties willing to contribute to the local authority’s CO2 reduction objective, allowing 
them to see the results of their efforts. (Mayors, 2010) 
Methodology 
This section describes the methodological principles of data collection, the emission 
source categories inventoried, the origin of data for the analysis and the calculation 
methods used. 
The method used in BEI calculation will be considered as 'standard' emission factors in 
line with the Intergovernmental Panel on Climate Change (IPCC) principles and comply 
with United Nations Framework Convention on Climate Change (UNFCCC) reporting 
system. 
CO2 emissions from energy consumption within the territory of the local authority will 
be calculated either directly due to fuel combustion within the local authority or 
indirectly via fuel combustion associated with electricity and heat/cold usage within the 
area. 
The emissions of CH4 and N2O will not be calculated. 
CO2 emissions from the sustainable use of biomass/biofuels, as well as emissions of 
certified green electricity, will be considered zero. 
The standard emission factors will be based on the IPCC 2006 Guidelines (IPCC, 2006). 
Base line year 
Baseline year: Baseline year is the year against which the achievements of the emission 
reductions in 2030 shall be compared. The base line year is 2015. 
Per capita target: 
The local authority set the target as ‘per capita’. 
In this document, the emissions in the baseline year 2015 are divided by the population, 
and the target for year 2040 is calculated on that basis. 
Activity Data 
Activity data quantifies the human activity occurring in the territory of the local 
authority, for example: 
Oil used for transportation [MWhfuel]; Electricity consumed in buildings [MWhe]; Heat 
consumed by buildings [MWhheat] 
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Sectors for the activity data 
Governorate Buildings, Facilities, Equipment 
Tertiary Buildings, Facilities, Equipment 
Residential buildings Electrical Consumption, Fuel for Heating Consumption 
Public Lighting Local Authority public lighting 
Transport within Governorate area, Governorate Fleet, Public Fleet, Transport Private 
and Commercial Transport. 
Agriculture 
Procedures 
The approach requires a set of procedures: 
Interview with data resources employees and evaluating the data available; 
Collection and processing of quantitative data; 
Establishment of indicators; 
Gathering of qualitative information using document review and interviews 
/workshops with Governorate; 
The selection of data sets will be based on criteria that is agreed on with 
Governorate, who are then actively involved in contributing data. 
Resources 
Governorate of Erbil. 
Ministry of Municipalities and Tourism KRG. 

Ministry of Electricity KRG 
Ministry of Natural Resources KRG. 
Ministry of Interior KRG 
Ministry of Planning KRG 
Ministry of Agriculture & Water Resources KRG 
Ministry of Higher Education and Scientific Research KRG 
Ministry of Transport and Communication KRG 
Ministry of Health KRG 

 

Methodology line-up 
Identify the needed data for the baseline emission. 
Interview with data resources’ representatives. 
Select the relevant data for the inventory. 
Assessment & validation of collected data. 
Checking level of accuracy & reality of collected data. 
Sorting the collected data 

 

Emission factor 
Emission factors are coefficients which quantify the emission per unit of activity. The 
emissions are estimated by multiplying the emission factor with corresponding activity 
data. Examples of emission factors are: 



 

30  

• amount of CO2 emitted per MWh of oil consumed [t CO2/MWhfuel]; 
• amount of CO2 emitted per MWh electricity consumed [t CO2/MWhe]; 
• amount of CO2 emitted per MWh heat consumed [t CO2/MWhheat]. 

 Electricity emission factor 
In order to define the electrification Emission Factor the following need to be 
addressed: 
1. National emission factor Electricity is consumed in the territory of each local 

authority (LA), but the main units that produce it are only concentrated on the 
territory of a few of them. These major production units are often large CO2 
emitters (in the case of fossil fuel thermal plants), but their electricity production is 
not meant to cover only the electricity needs of the LA on which they are built, but 
the needs of a larger area. In other words, the electricity that is consumed in a 
particular LA generally comes from different plants either inside or outside the LA. 
As a consequence, the CO2 that is emitted due to this electricity consumption 
actually comes from those various plants. To quantify this for each individual LA 
would be a challenging task, as the physical flows of electricity cross the borders and 
vary depending on several factors. In addition, the LA in question usually has no 
control on the emissions of such plants. For these reasons, and keeping in mind that 
the focus of the Covenant of Mayors is on the demand (consumption) side, it is 
recommended to use a national or European emission factor as a starting point to 
determine the local emission factor. (Mayors, 2010) 

2. This emission factor reflects the average CO2 emissions related to the national 
electricity production. The national emission factors fluctuate from year to year due 
to energy mix used in electricity generation. These fluctuations are caused by the 
heating/cooling demand, availability of renewable energies, energy market 
situation, import/export of energy and so on. These fluctuations occur 
independently of the actions taken by the local authority. Therefore, it is 
recommended to use the same emission factor in the BEI and in the MEI, because 
otherwise the result of the emission inventory could be very sensitive to factors on 
which the local authority has no influence. (Mayors, 2010) 

3. In Iraq, the emission factor has not been updated since it was reported 0.82 
tCo2/MWh 

4. The emission factor will be assumed 0.82 tCo2/MWh as base for calculation. 

Emission from Kerosene and Diesel fuel 
The power consumption from space heating 
The calculation of GHG emissions for fuel consumption for heating can be calculated with 
the following formula, in accordance with IPCC guidelines and the assumption that the 
combustion is ideal: 
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EFC = EFf x Fuel x NCV x D X 10⁻ ⁶  
Where: 
 

EFC					 CO₂	emissions	for	fuel	combustion	in	year	t	CO₂	
Fuel						 Amount	of	Fuel	of	type	a	(Diesel)	in	litre	consumed	in	a	year	
Eff	 Emission	Factor	of	Fuel	(Diesel)	=	74.1	t	CO₂/TJ	and	for	Kerosene	71.9	

t	CO₂/TJ	
NCV	 Net	Calorific	Value	of	Diesel	which	is	equal	to	43.33TJ/Gg	and	for	

Kerosene	43.8TJ/Gg	
D	 Density	of	Diesel	equal	to	0.8439	Kg/litre,	Density	of	Kerosene	equal	

to	0.795	Kg/litre	
10⁻⁶	 To	convert	from	Gg	to	Kg	

(Values obtained from Table 1.2, table 1.4, chapter 1, Volume 2, IPCC 2006 inventory guidelines). 

 
The conversion factor between Litres to KWh (EMEP/EEA 2009; IPCC, 2006) 

 
Table 2 Fuel conversion factor KWh/L 

Conversion factor 
Fuel                      KWh/L 
Gasoline 
Diesel 
Kerosene 

9.2 
10 
9.7 

 

Emission factor for fuels (IPCC, 2006) 
 

 
 

Table 3 Fuel conversion factor t/MWh 

 
 

 

 

 

 

 

Emissions from Electrification in KRG 
The calculation for GHG emission from power consumptions of the tertiary sector are 
realized in line with the equation below: 

 
ECO2 = ET x NEFE 

 
ECO₂  CO₂  emissions of Electrical Consumption in year t CO₂  
ET Actual power consumption for tertiary sector in KWh. 
NEFE National Emission Factor for electricity [t CO₂ /MWh]  (0.82). 

 
The country emission factor couldn’t be obtained during the mission where the last 

Fuel CO2 Emission factor t/MWh 

Gasoline 0.249 

Diesel 0.267 

Kerosene 0.259 

LPG 0.227 
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country emission factor for Iraq reported 903 t CO₂ /GW for year 2012. To avoid 
uncertainty, report it as the methodology IPCC -2006. 
In this study, the emission factor will be assumed better in 2015 in KRG and will 
be considered 0.82 t CO₂ /MWh.  

Emissions from Transportation 
The calculation for GHG emission for fuel combustion for transportation can be calculated 
according to the following formula in accordance with IPCC guidelines: 

 
 

EFC = EFf x Fuel x NCV x D X 10⁻ ⁶  
Where: 

 
EFC					 CO₂  emissions for fuel combustion in year t CO ₂  
Fuel						 Amount of Fuel of type a (Diesel) in litre consumed in a 

year 
Eff	 Emission Factor of Fuel (Diesel) = 74.1 t CO₂ /TJ and for 

Kerosene 71.9 t CO₂ /TJ  
NCV	 Net Calorific Value of Diesel which is equal to 43.33TJ/Gg 

and for Kerosene 43.8TJ/Gg 
D	 Density of Diesel equal to 0.8439 Kg/litre, Density of 

Kerosene equal to 0.795 Kg/litre	
10⁻⁶	 Convert from Gg to Kg	

 
(Values obtained from Table 1.2, table 1.4, chapter 1, Volume 2, IPCC 2006 inventory guideline) 

 
  

Heating and Cooling power consumption BEI methodology for the residential 
sector 
Erbil’s climate is hot in summer and cold to mild in winter, where temperatures in July and 
August reach to 50°C and 2°C in January, varying from one area to another; the temperature 
reaches to -5°C in mountainous areas than in plains. There is no central cooling/ heating 
system in the city. Hence, the city’s residents tend to heat one room in the flats or houses, 
while some other houses use central heating system. Most commonly use the A/C for 
cooling/heating or the Electrical Heater in addition to fuel like Kerosene. 
The database for Kerosene fuel consumptions for heating had been provided though 
Erbil Governorate. 
 

Electrical Diesel Generator 
Fuel consumption for backup diesel generators (BDG) 
Iraq is highly dependent on fossil fuels to generate power which, despite recent 
improvements, the generated power does not meet peak demand; the reliability of 
supply is inadequate and load-shedding is a common daily experience for KRG. Private 
Diesel power generation has grown significantly to meet the gap. 
The population growth in KRG estimated in around 5.5 million with 1.8 million refugees in 
2015 had increased the demand for electricity. 
It is estimated that 55,000 to 80,000 private diesel generators in Iraq, are supplying an 
estimated 21 TWh, or 30% of the total electricity generated. The operators are often 
licensed by the local provincial council, but are otherwise poorly regulated. Where in Erbil 
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there are more than 3000 generators They contribute to chronic air and noise pollution 
problems, at great local health cost, but provide much-needed electricity. As a result, 
primarily of private diesel generators, air pollution in Iraqi cities is well above World 
Health Organization and local guidelines. 
These pollutants have adverse effects on human respiratory, neurological and immune 
systems. In addition, as they settle or as they are spread by wind and rain, they cause 
acidification and pollution of water and soil. 
 
KRG and especially in Erbil face daily cut-off in electricity which counts for around 
4.48 hours in daily basis. 
The governorate doesn’t have sufficient the database for BDG and not well- documented, 
the private sector becomes the main provider for this service, but without getting any 
official control from the government. 
In order to set a rule for calculating the emission part of BDG, the MOE-KRG data base will 
be used as reference, from which the estimated cut-off period will be calculated as 
KWh. 
The fuel consumption will be counted according to the following: 
The BDG fuel consumption depends on many factors: The capacity of Diesel Generators 
BDG in KVA, Load ratio to capacity of BDG, Fuel, Years of operation and the status of 
the engine -maintenance. 
The following link, explains the effect for the capacity of BDG on fuel consumption 
with load ratio: 
www.dieselserviceandsupply.com for example: for 250kw Generator consumes the 
following: 

 
 

 
 
 
 
 

In order to evaluate the actual GHG emission, some factors have to be defined and assumed 
to help in calculating the GHG emission. 
By consulting BDG providers and suppliers, the recommended maximum load share is 70% 
of the BDG capacity for more efficient use and long term of operation. 
Assuming that the 75% load ratio, which is 13.6 Gal/hours for load of 187KW. (One 
Gal = 3.78541 litres). 
So, each one KWh load consumption will consume 0.275 litres, which has been 
confirmed by the BDG provider.  

 
1 KWh =» 0.275 litre of Diesel 

 
The above formula will be used to convert power generated by the BDG from data 
available for the fuel consumptions 
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Power provided by BDG 
In Erbil, MOE-KRG is the only source which is in charge of providing the data necessary 
for power consumption. So, the power consumed by BDG is calculated from the 
combination of data provided by the BDG provider Fuel supplier and that of MOE-KRG 
data base. 
In this study, will consider the consumption from MOE-KRG as base for 19 hours and 
convert it to 24hours of operation. To avoid the uncertainly in BDG. 
The Fuel data which include the total fuel consumed in Erbil will be with BDG 
consumption, however still the fuel data given are not 100% sure about it as there are 
part of supply come from outside the city. 
In our assumption for calculation we will count the Fuel data as fully consumed.  
Emission from BDG 
The power consumption from BDG will be the same as that from MOE-KRG, as the cut-
off time is 5 hours daily. The assumptions presented in the above sections (Backup 
Diesel Generator BDG Fuel Consumption & BEI Methodology) can then be adopted, 
namely 
 
1 KWh =» 0.275 litre of Diesel. 
 
The above figures will be used to convert power consumption for the BDG for: Fuel = 
power consumed from BDG in MWH x 0.275 x 1000 
The calculation of GHG emissions for fuel consumption for BDG can be calculated with 
the following formula in accordance with IPCC guidelines: 
 

EFC = EFf x Fuel x NCV x D X 10⁻ ⁶  
Where: 

 
EFC					 CO₂	emissions	for	fuel	combustion	in	year	tCO₂	
Fuel						 Amount	of	Fuel	of	type	a	(Diesel)	in	litre	consumed	in	a	year	
Eff	 Emission	Factor	of	Fuel	(Diesel)	in	tCO₂/TJ		Diesel	=	74.1	tCO₂/TJ	t	
NCV	 Net	Calorific	Value	of	Diesel	which	is	equal	to	43.TJ/Gg	
D	 Density	of	Diesel	equal	to	0.8439	Kg/litre	
10⁻⁶	 To	convert	from	Gg	to	Kg	

	
 

(Values obtained from Table 1.2, table 1.4, chapter 1, Volume 2, IPCC 2006 inventory guidelines). 
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Building and facilities 
Electricity Sector 
Electrification is a core element in the emission mitigation action. In Erbil 
Governorate, the information for consumption of electricity has been obtained from the 
Directorate of Erbil Electricity. Such data has an identified category according to the 
approved billing system that is issued every two months at regular intervals. 
There are five sectors where electricity is consumed: residential, commercial, governmental 
and agricultural. The total electrification consumption in year 2015 reached 5,559,179 
Megawatt hours, and the number of subscribers reached around 469 thousand on which 
electricity runs for around 19 hours daily. 
The technical and non-technical losses in the network count for 43%. 

 
 

Table 4  Electrical consumption in Erbil governorate as to sector for year 2015 

 
Sector Total consumed 

Electricity (MWh) 

Total estimated consumed 
Electricity without cut-off in 

(MWh) 

 
Emission in tCO₂  

Governorate 9,078 11,467 9,403 
Residential 3,431,242 4,334,201 3,554,045 
Tertiary 1,893,421 2,391,690 1,961,186 
Agricultural 161,133 203,537 166,901 
Public Lighting 64,305 81,228 66,607 
Total 5,559,179 7,022,123 5,758,142 

 
 
 
 
 

 
Figure 2 The electrical consumption in Erbil Governorate according to the sector for year 2015 

 
 
 
 

Governorate
0%

Residential
62%

Tertiary
34%

Agricultural
3%

Public	Lighting
1%

Total	consumed	Electricity	(MWh)
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Analyses of Electricity consumption per area 
In figure 2, the residential sector represents 62 percent in Erbil Governorate electrical 
consumptions followed by the Tertiary sector with 34 percent and Public lighting, 
agriculture sectors that consume 1and 3 percent respectively. 

Residential sector 
By analysing the consumptions in Residential Sector, table 4, developed in base that 
electricity in Erbil is available 24 hours a day without any cut-off with assumption that 
consumption will continue in same manner. When comparing the results with neighbour 
countries like Jordan, which has an average consumption of 8.8 Kilowatt hour per day, or 
Lebanon 9 Kilowatt hour per day, it can be seen that average consumptions in Erbil 
governorate is 29 Kilowatt hour per day per household. Where Hawler 1 to 3 consumes 30 
to 33 kilowatt hours per day per household and Khabat, Soran, Koye, Shaqlawa and 
Salahdin consume 23 to 28 Kilowatt hour per day. These figures show high demand on 
consumption which need to be addressed carefully if we know that 62 percent of 
consumption of electricity is made by household. 
In this report, the actual demand for electricity will be considered as power which is 
available 24 hours and leads to the total consumption of 7,022,123 MWh. 

 
 

Table 5 Residential sector consumption in Erbil Governorate in year 2015 with average house hold 
consumption per day 

Residential Sector 
District Average number of Subscribers Electrical Consumption in MWh Average Electrical 

Consumption of household in KWh/day 
Hawler 1 75,849 660,643 30 
Hawler 2 120,096 1,064,045 31 
Hawler3 85,074 811,459 33 
khabat 16,728 114,770 24 
Soran 54,073 437,410 28 
Koye 26,407 175,924 23 
Shaqlawa 19,252 127,847 23 
SalahDin 5,988 39,143 23 
Total 403,467 3,431,242 29 

 
 

Table 6 Residential consumption in Erbil in year 2015 

Consumption	in	KWh	
Residential	Sector	 Jan/Feb	 Mar/Apr	 May/Jun	 Jul/Aug	 Sep/Oct	 Nov/Dec	
Hawler	1	 										106,745,210		 						118,295,008		 				123,638,704		 				106,027,066		 				119,661,933		 							86,274,591		
Hawler	2	 										178,806,644		 						183,914,082		 				175,612,126		 				171,961,098		 				188,942,686		 				164,808,227		
Hawler3	 										136,564,792		 						142,097,860		 				128,538,360		 				125,712,076		 				164,806,654		 				113,739,429		
Khabat	 												13,747,031		 									17,140,129		 							17,747,022		 							14,304,186		 							19,274,069		 							32,557,923		
Soran	 												63,423,003		 									67,081,367		 							67,717,389		 							65,022,900		 							51,920,877		 				122,244,848		
Koye	 												28,288,222		 									28,277,247		 							27,142,860		 							27,161,120		 							30,649,425		 							34,405,515		
Shaqlawa	 												21,839,742		 									17,953,824		 							17,620,675		 							17,833,746		 							18,126,598		 							34,472,456		
SalahDin	 												12,201,729		 																										-				 																								-				 																								-				 							10,767,060		 							16,174,074		
Total	 										561,616,373		 						574,759,517		 				558,017,136		 				528,022,192		 				604,149,302		 				604,677,063		
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In Erbil, as in KRG, there is no central heating or cooling system where space heating and 
cooling represent huge amount of energy in buildings. The main source for energy in 
space cooling depends on electricity but the space heating depends on both electricity 
and the use of fuel like kerosene. 
In Erbil, the electrification records for consumption look almost swinging at the same level 
with uncertainty if the records and measurements have been well monitored and 
evaluated. If those measures are well documented, there is then a real issue in energy 
consumption as it should show variation in consumption according to the weather 
condition. 
In order to come up with real action and implement policies to sustain energy transition to 
reach a higher efficiency, there is a need to collect precise information to show the factors 
that influence energy consumption and to establish Smart grids to collect some 
information on consumer behaviour. Studying different types of factors such as socio- 
demographic, economic and dwelling characteristics will be useful tools to help policy 
makers and energy producers set their actions 
Energy conservation measures are nearly non-existent, yet in KRG, and they can 
potentially lead to substantial reductions in energy demand growth, environmental 
damages and public expenditures. 
The need for real study about house hold appliances in KRG will model the effect of 
mandatory appliance standards on electricity consumption, and support the energy key 
players to translate the real situation to productive actions in energy mitigation and help in 
developing the initiative programmes contributing to economic development. It will also 
show that economic efficiency favours the introduction of standards for appliances, 
introduce mandatory standards for energy efficiency for different household appliances 
(refrigerator/freezers, AC split units, washing machines and lighting) and support the 
reduction of energy bill. 
Establishing an energy labelling system and setting a Minimum Energy Performance 
Standards for household appliances will be important steps that will support maximizing 
the efficient use of energy and the use of renewable energy. 
It is clear from the dialogues with the steering and technical committees that there are several 
barriers currently faced in KRG, which require a lot of important steps to be addressed, 
but not limited to the following: 
1. Enhanced capacity on the Government and energy agency units for appliance Energy 

Efficacy (EE) policy development, implementation and market surveillance; 
2. Structured verification and enforcement of appliance Energy Efficacy (EE) labels 

and standards; 
3. Enhanced consumer awareness of appliance energy efficiency characteristics, standards 

and labels and the costs and benefits of more efficient products; 
4. Increased capacity of manufacturers to produce and market Energy Efficacy (EE) 

appliances. 
5. The usage of Electrical heater is in houses and replacement with solar water heater is 

important step to be addressed.
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Tertiary Sector 
The tertiary sector will be divided to two main parts the Governmental and the 
commercial each one will be analysed. 

Table 7 Tertiary sector electrification consumption 

Tertiary	sector	consumption	of	electricity	in	MWh	 	
Governmental	sector	

	
Commercial	sector	

	 Total	
Consumption	with	cut-off	time	 1,893,421	 1,349,218	 544,203	
Consumption	without	cut-off	time	 2,391,689	 1,704275 687,415 

 

Governmental Sector: 

Though local authority sector consumes 24 percent of total electrification consumption 
in Erbil, as all of the governmental buildings are concentrated in Erbil which represents 
important core in consumption, it plays an important role in implementing polices and 
promoting energy efficiency in Buildings, and leading by example energy efficiency to 
their building, promoting the Energy Efficiency (EE) to building owners throughout the 
community, Benchmark and improving energy use. 
Furthermore, Local authority can support increased building efficiency by working with 
community groups and considering voluntary and regulatory policies. 

 
Table 8 Governmental sector electrification consumption In Erbil for year 2015 

Consumption	in	KWh	
Governmental	

Sector	 Jan/Feb	 Mar/Apr	 May/Jun	 Jul/Aug	 Sep/Oct	 Nov/Dec	

Hawler	1	 								23,721,596							14,352,730		 								31,424,965		 				256,506,916		 							45,782,924		 							66,233,621		
Hawler	2	 								22,064,998							10,380,752		 								10,671,199		 							25,519,575		 							38,992,917		 				112,958,107		
Hawler3	 								13,108,376							13,786,402		 								10,202,358		 							28,788,598		 				282,672,098		 							51,770,977		
Khabat	 											6,137,628																									-																													-				 							16,097,914		 							38,870,015		 													693,395		
Soran	 											6,927,499									6,282,216		 										3,790,958		 							31,547,382		 							22,105,738		 							20,436,749		
Koye	 								12,899,602									6,528,239		 										2,580,083		 									2,368,168		 									1,618,740		 									3,811,935		
Shaqlawa	 											4,975,982									2,183,376		 										2,286,717		 									1,505,817		 							40,383,688		 							16,577,735		
SalahDin	 											2,205,474																									-																													-				 																								-				 									2,260,127		 							44,282,000		
Total	 								92,041,155							53,513,715		 								60,956,280		 				362,334,370		 				472,686,247		 				316,764,519		

 
It is so important to provide local Authority with tools and resources, such as Energy codes 
to set minimum energy efficiency standards for building technologies and design elements that 
may include: the building envelope; heating, ventilation, and air conditioning (HVAC) 
systems; lighting; and service water heating systems ..etc. 
This should be accomplished with developing specific tailored programs to help local 
officials improve energy efficiency and reduce greenhouse gas emissions for multiple 
building types in their community with financial benefits of energy efficiency to all building 
owners can help local authority efforts to reduce energy costs and greenhouse gas 
emissions. 
The role of other groups in the community is so important in supporting raising awareness 
about the environmental and promoting changing behavioural and saving energy. 
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For that it is important to have Building energy codes as regulatory instruments that 
specify minimum energy efficiency standards for the residential and commercial building 
sectors, and mandate certain energy efficiency characteristics for building technologies. 
With effective implementation, building energy codes can support energy cost savings and 
complementary benefits associated with electricity reliability, air quality improvement, 
greenhouse gas emission reduction, increased comfort, and economic and social 
development. 
Commercial Sector: 
Commercial sector electrification represents 9 percent of total electrification consumption. 
Although this percent is low, it is expected to rise due to the increase in demand for 
commercial sector. 
Although they are not high figures, it would be good if this has been further reviewed to 
insure polices respected in matter of consumption to avoid sudden increase due to the 
increase in future demand for these sectors. 

 
Table 9 electrical consumption in commercial sector 

Commercial	Sector	

District	 Average	number	of	Subscribers	 Electrical	Consumption	in	MWh	

Hawler	1	 14622	 														162,234		
Hawler	2	 12401	 														112,684		
Hawler3	 14441	 														211,803		
khabat	 803	 																			4,601		
Soran	 5397	 																	24,977		
koye	 2388	 																			7,588		
Shaqlawa	 1284	 																	18,158		
SalahDin	 217	 																			2,158		
Total	 51553	 														544,203		

 
Agriculture 
Agriculture electrification considers small percentage, as indicated, 3 percent of total 
electrification in the Governorate of Erbil. Although they are not high figures, it would be 
good if this has been further reviewed to insure polices respected in matter of consumption 
to avoid sudden increase due to the increase in future demand for these sectors. 

 
Table 10 electrical consumption in agriculture sector 

Agriculture	Sector	

District	 Average	number	of	Subscribers	 Electrical	Consumption	in	MWh	

Hawler	1	 2705	 														112,832		
Hawler	2	 346	 																	15,687		
Hawler3	 601	 																	17,840		
khabat	 276	 																			4,990		
Soran	 99	 																							714		
koye	 272	 																			4,914		
Shaqlawa	 81	 																			3,597		
SalahDin	 19	 																							558		
Total	 4399	 														161,133		
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Public Lighting Sector 
The public lighting consists of street lights and traffic lights, where the street lights 
consumes the largest proportion of energy due to the usage of High pressure lamps. 
According to the data provided by the Erbil Governorate with support from the MOE-KRG 
and General Directorate of Erbil Electricity, the following table summarises the overall 
information for public lighting which is mainly the public street lighting. The information 
given represent the case of the governorate in year 2015. 
The main switching system used in the public lighting is the photo cell which was before 
considered to be a good solution. Now as technologies lead, the use of Astronomical timer 
becomes more precise and avoids many wrong operation of photocell in cloudy days and 
also brings much more options by giving wider possibilities to adjust the timing of 
switching on and off according to the sunrise and sunset. 
The usage of more efficient lighting like LED had been tested in pilot project which show 
much saving as 400 watt HPS lamps had been replaced by 150 watts led and this brings the 
saving to around 250 watt per each lamp which counts for 1MWh/year/ lamp per 400 
watt. This process can be simply extended to all public lighting. 
Moreover, the possibility of using the new smart technologies in LED drivers which can be 
programmed to operate in normal full load, will adjust the light output at certain operation 
hours like after mid night and before the sunrise. This feature is important as it increases 
the life time of the street lights and reduces the energy consumed in no rush hours in the 
streets and contributes in emission reduction. By applying these technologies, it is possible 
to reduce the power consumptions by the following 
The total Consumption for the Public lighting is 64,305 MWh and equal to 81,227 MWh in 
year 2015 by considering the cut-off time, the details data for street lighting details are not 
available for that we had used the average yearly consumptions which is 1519KWh per 
year and count for 53474 street lighting. 
By applying new technology in the LED Drivers, the lamp can be dimmed after mid nights this 
will contribute in energy saving and will extend the life time of the LED lamp. 
Astronomical timer helps adjusting street light operation according to the Dusk and 
Dawn which could save 365 days per year, also will avoid Worthless functioning at cloudy 
days and with broken Photocell. All those benefits could be achieved with well-developed, 
organised and monitored plan. 
Fuel consumptions 
The fuel consumption details were provided by the Ministry of Energy and Mineral 
Resources for the full governorate of Erbil which count for 2,009,637 inhabitants. 
Fuel consumption for space heating 

Table 11 Kerosene Fuel consumptions in Erbil year 2015 

Fuel type Kerosene/Governorat
e 

In litre 224,036,277 
MWH 2,173,152 
tCO₂  562,846 

Liquefied Petroleum Gas LPG consumption for heating and cooking 
Table 12 LPG fuel consumption in Erbil year 2015 

Fuel type LPG/Governorate 
In	KG	 102,886,777	
MWH	 1,347,817	
tCO₂	 305,954	



 

41  

Transportation Sector 
 
 

Fuel consumption for Transportation in all sectors 
 
 

Table 13 Diesel and Gasoline fuel consumption in Governorate of Erbil year 2015 

Fuel	type	 Diesel	 Gasoline	90	
In	litre	 208,542,659	 733,615,339	
MWH	 2085426.59	 6,749,261	
tCO₂	 556,809	 1,680,566	

 
 
 
 
 
Fuel consumption for Irbil Governorate Transportation 
 

Table 14 Governorate Fuel consumption in Erbil year 2015 

Fuel 
type 

Diesel Gasoline 
90 

In 
litre 

3,979,320  

MWH 39793.2  
tCO₂ 10,625  
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Solid waste 
 

Erbil’s average waste generation of 1,482 tonnes per day or 541,101 tonnes in year 2015 is currently scattered 
throughout the governorate without any separation or treatment. 
The average amount of solid waste per capita per day in the governorate is also more than 30% higher than 
international standards with nearly a quarter of the population throwing their garbage outside, burning or burying it, or 
practicing some other form of garbage disposal that is hazardous to the environment. 

 
Most of the population (79%) receives garbage pick-up services from the houses, while 18% of them dispose of their 
garbage through burning, burying or dumping in open spaces. The districts of Akre and Bardarash are considered the 
least districts receiving garbage pick-up services, with a percentage of 51% in the case of Akre and 40% in Bardarash 
Invalid source specified. 

 
 

Table 15 Solid waste collection data for year 2015 

 
District Annual collection Solid 

waste in tonnes 

Per operation 
day collection in 

tonnes 

Diesel Fuel 
consumption in 
litre 

Erbil 140,400 450 769,254 
Zahko 116,781 374 1,983,747 
Semel 82,992 266 853,985 
Akre, 

Shekhan, 
Bardarach 

146,016 468 109,474 

Amede 54,912 176 262,860 
Total 541,101 1,734 3,979,32

0 
 

55% of the solid waste is organic, and the garbage fleet consists of around 551 different type. 
 

 
Organic 

 
Plastic 

 
Metal 

 
Glass 

 
Carton 

 
Other 

55 10 5 2 20 8 

 
 
 

 

 

 

 

 

 

 

 



 

43  

Summary of Energy consumption and GHG emission 
 
 
 

Table 16 Summary of energy consumption with GHG emissions in Erbil year 2015 

Sector	 MWH	 tCO₂	
Governorate	buildings,	equipment/facilities	 11467	 9403	
Tertiary	buildings,	equipment/facilities	 2391690	 1961186	
Residential	buildings	 7855170	 4422846	
Public	lighting	 81228	 66607	
Governorate	fleet	 39,793	 10,625	
Public	transport		 	 	
Private	and	commercial	transport			 8834687	 2237375	
Agriculture	 203537	 166900	
Total	 19417572	 8874942	

 
 
  

Table 17 Key results of the Baseline Emission Inventory 

 
 

 
Figure 3 Greenhouse gas emission per sector 

 
 
 

 
 

Key Results of the Baseline Emission Inventory   
        
Baseline year:  2015   
        
1) Greenhouse gas emissions and final energy consumption per capita  
        
  Emission factor t CO2 (eq.) /capita MWh/capita 
    4.4 9.7 

 

2) Greenhouse gas emissions per sector
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Figure 4 Final energy consumption per sector 

 

 
Figure 5 Final energy consumption per sector
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Figure 6 Final energy consumption per energy carrier 

Table 18  Baseline Emission Inventory base of calculation 

 

 
Table 19 Final Energy Consumption 
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Baseline Emission Inventory

1) Inventory year 2015

2) Number of inhabitants in the inventory year 2009637

3) Emission factors   IPCC
  LCA (Life Cycle Assessment)

4) Emission reporting unit   tonnes CO2 

  tonnes CO2 equivalent

i Please note that for separating decimals dot [.] is used. No thousand separators are allowed.

Natural gas Liquid gas Heating 
oil Diesel Gasoline Lignite Coal Kerosene Plant oil Biofuel Other 

biomass
Solar 

thermal Geothermal

11467 11467
2391690 2391690
4334201 1347817 2173152 7855170
81228 81228

Non-ETS 0 0
ETS (not 
recommended)

0
6818586 0 0 1347817 0 0 0 0 0 2173152 0 0 0 0 0 10339555

39793 39793
0

2085426 6749261 8834687
0 0 0 0 0 2125219 6749261 0 0 0 0 0 0 0 0 8874480

203537 203537
7022123 0 0 1347817 0 2125219 6749261 0 0 2173152 0 0 0 0 0 19417572

Total

BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES  
Governorate buildings, equipment/facilities
Tertiary (non municipal) buildings, equipment/facilities
Residential buildings

A. Final energy consumption

Sector

FINAL ENERGY CONSUMPTION [MWh]

Electricity Heat/cold

Fossil fuels Renewable energies

Public transport 
Private and commercial transport  
Subtotal 
OTHER  
Agriculture, Forestry, Fisheries

Public lighting

Industry

Subtotal 
TRANSPORT
Municipal fleet

TOTAL
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Table 20 Final Emission Inventory 

 

 

Business as usual 
 

In order to set the measures for the target year which is year 2030 the BAU usual set by 
the JRC which is not developed to Iraq or KRG for that the following process have been 
developed to create an assumption for BAU factor to be used for forecast the increase in 
emission for year 2030 compared with base year. 
In this report the same factor which used in Erbil have been applied in this report for that 
the BAU factor will be 1.62%. 

 
Sector Base year 2015 BAU 2030 

MWH tCO₂  MWH tCO₂  
Governorate buildings, 
equipment/facilities 

11467 9403 18576 15232 

Tertiary buildings, 
equipment/facilities 

2391690 1961186 3874537 3177121 

Residential buildings 7855170 4422846 12725375 7165010 
Public lighting 81228 66607 131589 107903 
Governorate fleet 39,793 10,625 64464 17212 
Public transport   0 0 
Private and commercial transport 8834687 2237375 14312192 3624547 
Agriculture 203537 166900 329729 270378 
Total 19417572 8874942 31456462 14377403 

Emission Inventory

Natural gas Liquid gas Heating 
Oil Diesel Gasoline Lignite Coal Kerosene Plant oil Biofuel Other 

biomass
Solar 

thermal Geothermal

9403 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9403
1961186 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1961186
3554045 0 0 305954 0 0 0 0 0 562846 0 0 0 0 0 4422846

66607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66607
Non-ETS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ETS (not 
recommended)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5591241 0 0 305954 0 0 0 0 0 562846 0 0 0 0 0 6460041

0 0 0 0 0 10625 0 0 0 0 0 0 0 0 0 10625
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 556809 1680566 0 0 0 0 0 0 0 0 2237375
0 0 0 0 0 567433 1680566 0 0 0 0 0 0 0 0 2247999

166900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 166900

0
0
0

5758141 0 0 305954 0 567433 1680566 0 0 562846 0 0 0 0 0 8874941

Sector

CO2 emissions [t] / CO2 eq. emissions [t]

Electricity Heat/cold

Fossil fuels Renewable energies

Total

Industry

Subtotal
TRANSPORT
Municipal fleet
Public transport 

BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES  
Municipal buildings, equipment/facilities
Tertiary (non municipal) buildings, equipment/facilities
Residential buildings
Public lighting

Waste management
Waste water management
Other non-energy related
TOTAL

Private and commercial transport  
Subtotal
OTHER 
Agriculture, Forestry, Fisheries
OTHER NON-ENERGY RELATED
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Section IV Sustainable Energy Action Plan 
Governorate Buildings and facilities 

 
 
 
 
 
 
 
 
 
 
 
 

Smart Services in Governorate and Local Authority Buildings and Facilities 
Background 
In KRG, the traditional and concentrated administrative work 
method in public and local authorities (LA) like directorates, 
municipalities, Governorate … etc consumes citizens’ time, money and 
creates stresses. This is happening though we are almost reaching year 
2020, when integrated communication and network is spreading and 
becoming varied especially with the accessibility of smart phones and 
the publicity of social media. 
Part of the local authorities (LA) developed an internal software 
system without verifying or prioritising the accessibility and 
integration with other LA, which leave the decision makers in 
directorates work independently due to lack of clear national policies 
and strategy for E- management. 
The E-management policies and strategy became persistent needs for 
various directorates to be able to work independently, but in coherent 
integration and communication with other directorates, which 
should be supported with national legislation. 
Though we know the E-management should be combined with upgradable banking 
systems which are not corresponding to the current case of Iraq, delaying the 
development of E- management would economically drain the private and public sectors 
and delay the response to the future demand services. 
The lack in preparing the base for E-Governmental work, has been a marked decline in 
the institutional performance, in the governorate interactive role with its various 
departments and regions, as well as a decline in the interactive role with citizens 
and community institutions, which has led to an increase in the financial burden rate and 

Mitigation	
MWh/a	 t	CO₂/a	

	 	
Contribution	in	%	

	
Cost	in	$	
3000000	

Years	of	Implementation	
	 	 	 	 	 	 	
Key	performance	Indicator	

Number	of	operation	
made	per	month	

Measurement	Units	
%	of	online	service	/	total	

services	
Priority	of	action	

	 	 	 	 	 	 	
Area	of	intervention	

ICT	
Origin	of	action	
Local	Authority	

Policy	instrument	

Digital	Economy		
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operating expenses, time consumption, lack in the process speed measures and 
dissatisfaction of citizens. 
Building on these facts, there must be an integrated, secure and reliable information 
technology system that links the governorates directorates, departments and regions to 
a common database, capable of facilitating the work, strengthening the partnership 
between the Governorate and the local community sectors, meeting their needs and 
enhancing an effective monitoring role that could have a positive impact on the public 
service and other institutions. 
Description of the action 
Evolving from Traditional Management to E-management: 
E-management is an organizational and functional electronic system aiming at transforming 
the normal management process from manual to computer-based management, 
relying on strong information systems that help in administrative decision-making in 
faster time and at the lowest costs. The E-management objective is to reform 
governmental systems and processes leading to better delivery of governmental services 
to citizens and economic gains through improvements in governmental productivity. And 
this cannot happen without prior steps of building policies and strategy at national level 
and support it with legislation. For that the following are the actions which should be 
taken to promote the process of E-management and enhance the smooth changing into 
electronic process. 
 On National Level: 
The recommendation on national level should develop a vision, policy and strategy to 
make use of information communication technology (ICT) in pursuing reform both in 
Local Authority (LA), government and regional level. This strategy should be structured 
around central pillars to provide more innovative and proven ways of enabling a more 
rapid realization of the benefits of E-management taking into account the experience 
and lessons learned during the past years and to learn from international successes. 
The establishment of a legal framework to permit the use of electronic processes in 
conducting business should be applied and implemented, taking in consideration that 
the implementation of E-management solution should be customer centric rather than 
organizational, remove dependence on specific individuals and introduce transparent 
system of working. 
On Local Level: 
Modernising the communications infrastructure realizes the full benefits of E-
management, where the internal and external communications are key factors in E-
management that contribute to fully introduce transparency and accountability within any 
administration leading to an improved and well-developed e-management. In order to move 
from traditional management to e-management, the following stages must be 
followed: 
Ø Automating the internal management system and converting all paperwork 
management information into electronic information; and that is achieved through: 

• Conducting evaluation studies for all procedures, transactions and services in the 
Governorate and identifying all items to implement a computerized information system 
in all departments and regions of the various directorates with the decentralization 
concept, connecting these departments and regions with an information system 



 

49  

that enhances the coordination and integration between them to save time and effort on 
the employee and citizen at work and to access accurate and correct 
information associated with any transaction or service, as well as reducing potential 
risks and facilitating the ongoing procedures; 

• Setting the correct items, material names, organizational structure and job 
descriptions; 

• Setting an effective monitoring and evaluation system corresponding each 
procedure in the new system; 

• Introducing a management accounting and costs department to identify the causes of 
the failures and provide the accurate and necessary information to decision 
makers. 

Ø Providing the essential infrastructure to link all departments to a network system 
and exchanging information between different parties with the following 
requirements: 

• Strong, fast and secure network infrastructure; 
• Strong information structure (robust and compatible information systems); 
• Well - trained staff on the use of modern technologies to set up investments in 

skills; 
• A technical staff capable of carrying out continuous technical support and 

developing various information systems. 
• Identifying all transactions/contacts between the citizen and each institution and 

converting them into electronic ones. 
Ø Implementation phase 

• Well organized awareness programme to motivate the usage of E-management 
services on citizen level and national level. 

• Establishing the indicators and monitoring process to evaluate the service 
provided by the E- management and produce the solution to improve the 
services. 

• Launch the programme and follow the procedures, monitor and improve the 
results. 

General objectives 
The E-management provides a set of instruments which entirely empower the sectors of 
the society to participate with Local Authorities (LA), in one platform where multiple LA 
services can be brought to common service point throughout KRG. Thus, citizens can get 
access to many LA services without having to visit an LA building. This also will permit 
citizens to download forms electronically, complete and submit them, and effect payment 
electronically from any terminal throughout KRG. This will simplify and speed up the whole 
process of application and approval, leave a sound audit track, remove any chance of 
corruption (and so increases good governor), and reduce costs. 
There would also be economic gains through increased efficiency of local authority’s 
services and reduced spending as a consequence of greater focus on measuring outcomes 
using the standard performance indicators and increasing management accountability. The 
private sector will also benefit from the partnership as a result of the growth in this sector; 
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thus, increasing the economic prosperity for KRG. It enables a single access point to the 
“government” which minimizes citizens need to know how the government is organized or 
who provides the information and services they require. 
E-management will contribute in combining the working procedures in LA, each in its 
major, to share best practices that could serve with all parties concerned, identifying the 
employment qualifications to ensure quality and unified standards of the working 
procedures, building and strengthening the supervision and evaluation unit in the LA to 
monitor and assess the work. In addition, the E-management will motivate the employee 
potential and unexploited community to help its citizens live a better life and would reduce 
potential fraud by studying the weaknesses and setting effective control measures; On cost 
of services, the E-management will improve the LA financial standards and its ability to provide 
income, reduce costs and ensure services, raise the institutional capacities, enhance the 
efficiency and capacity planning, as well as implementing and establishing development 
strategies and investment planning; and support the implementing projects efficiently and 
effectively with a focus on the use of available resources and the application of 
computerized systems, to raise the efficiency of the directorates management. 
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Establish Sustainable Operations and Maintenance Department for Governorate 
Buildings 
Background 
The maintenance concept is not well defined in the Governorate 
Administration Structure, but it is well distinct in Municipalities 
Administration Structures. The Governorate technical department 
handle the design and construction of new buildings without 
documentation for the maintenance and operation procedures. 
 

Sector	 Base	year	2015	 BAU	2030	
MWH	 tCO₂	 MWH	 tCO₂	

Governorate	buildings,	
equipment/facilities	 11467	 9403	 18576	 15232	

 
During the facility design/build phases, it was uncommon to devote 
substantial resources to life-cycle Operation and Maintenance 
(O&M) concerns. Also, the proactive maintenance concept and 
linkage with sustainability was ungeneralised. 
Furthermore, it was noticed that in most of public buildings and 
facilities, the O&M of buildings handled without fully dedicated 
staff and with shortage of prevention maintenance programme, 
accompanied with no indicators or evaluation for the O&M 
procedures, expenses and energy auditing. Due to this 
circumstances the Governorate of Erbil has very limited control 
energy consumed and on bills and this causes: 

- No possibility to focus main energy-intensive areas and 
energy efficiency actions planning; 

- No identification of irregular energy consumptions; 
- No control or monitoring on energy efficiency actions; 
- No recognition to employees for energy efficiency actions 

implementation; 
- No monetary quantification of impacts from energy 

efficiency actions; 
- No comparison among similar (per function of number of 

employees) offices or facilities 
Description of the action 
Through the preparation of this report, it is well noted in the governorate buildings 
and facilities, the O&M measures related to energy conservation are not considered, 
which cause tremendous losses for the opportunities in saving the O&M cost, and 
could be achieved through simple measures in O&M procedures. So, understanding 
why building systems are operated and maintained the way they are, and where and 
what improvements are most beneficial and cost-effective is the first step to 
obtaining energy-efficient building performance. 

Mitigation	
MWh/a	 t	CO₂/a	
3649	 2992	
Contribution	in	%	

	
Cost	in	$	
26000	

Years	of	Implementation	
	 	 	 	 	 	 	
Key	performance	

Indicator	
Smart	meters:	Number	of	
electronic	meters	installed	and	
running	
Number.	of	Thermometer	
calendars	
Number.	of	Trained	
Governorate	employees	
Number.	of	energy	audits	
implemented	

Measurement	Units	
Smart	meters:	Number.	of	
operating	meters		
Annual	energy	recording	per	
building	
Number.	of	distributed	
Thermometer	calendars,	
Number.	of	Trained	
Governorate	employees,	
working	in	the	Governorate	
Number.	of	energy	audits	
implemented	
Energy	efficiency	measures	
tendered	

Priority	of	action	
	 	 	 	 	 	 	
Area	of	intervention	
Integrated	action	
Origin	of	action	
Local	Authority	
Policy	instrument	
Energy	supplier’s	

obligations	
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To simplify the understanding of operation and maintenance, two main definitions 
will be considered as role of work: 

• Efficient O&M is one of the most cost-effective methods for ensuring reliability, safety 
and energy efficiency. Insufficient maintenance of energy-using systems is a major 
cause of energy loss in the public buildings and facilities. Energy losses, water and 
air leaks, and other losses from poor maintenance are often significant. Good 
maintenance practices can generate substantial energy savings and should be 
considered a resource. Moreover, improvements to facility maintenance programs 
can often be accomplished immediately and at a relatively low cost. 

• Operational Efficiency represents the life-cycle, cost-effective mix of preventive, 
predictive, and reliability- centred maintenance technologies, coupled with 
equipment calibration, tracking, and computerized maintenance management 
capabilities all targeting reliability, safety, occupant comfort, and system 
efficiency. 

• Governorate Energy management systems standard, A global approach on 
energy management is fundamental to efficiently use resources, avoid losses, have 
common understanding on strategies, roles, responsibilities and technologies 

The action is summarised as follows: 
Ø Create Sustainable Operation and Maintenance Department (O&M) in the 
Governorate: 

• Develop the frame work, responsibility and role of work; 
• Assign the task and qualification of staff to run the unit; 
• Book budget for their work and provide them with sufficient tools and testing 

equipment; 
• Specify the roles and responsibilities of all the important administration elements in 

the process of O&M in the Governorate. 
Ø Assess of the O&M in the governorate building and facilities: 

The O&M unit should conduct an O&M assessment for Governorate building and facilities to 
provide a systematic look at all aspects of the current O&M practices including the 
management structure, policies, and user requirements that influence them. It includes the 
following: 

• Interviews with management, personnel and service contractors; 
• A review of equipment condition, building documentation, and service 

contracts; 
• Spot tests of equipment and controls; 
• Trend or data logging of critical data points (temperatures, pressures, 

electrical, etc.) over time; 
• The gathering and analysis of this information reveals where improvements are 

needed and which improvements are most cost-effective. 
 
Ø Roles and responsibilities of governmental directorates and municipalities: 

• Clarify the role and responsibility of governmental directorates with their provincial 
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counterparts, in the planning, implementation and monitoring of Governorate and 
municipal building and facilities. These roles and responsibilities are critically 
important to ensure that and governorate and municipal infrastructure 
projects result in sustainable services; 

• Outline the role for sector departments that they need to play towards ensuring 
that Governorate infrastructure development is part of sustainable human 
settlements (as opposed to the delivery of sectoral infrastructure which takes 
place in a parallel manner); 

• Specific support to be provided to Governorate in terms of Governorate 
infrastructure through the service delivery life cycle; 

• The framework within which Governorate infrastructure support should be provided 
with a focus on the importance of collaboration across sectors. 

Ø Present facilities specific Operation and Maintenance (O&M) manuals: 
• For new building, the Operation and Maintenance (O&M) procedures represent the 

greatest expense in owning and operating a facility over its life cycle. The accuracy, 
relevancy, and timeliness of well- developed, user-friendly O&M manuals are 
becoming increasingly important. Hence, it is becoming more common for 
detailed, facility-specific O&M manuals to be prepared prior to commissioning; 
For each new building, the role of O&M should be defined and developed along with 
commissioning of the building and facility, supported with user-friendly O&M 
manuals along and assigned trained staff; 

• For existing building, user-friendly O&M manuals should be developed. This could 
be achieved by assigning specialized consultant to help in developing the 
maintenance procedures and train the O&M staff. 
The Guideline for Operations and Maintenance (O&M) achieving operational 
efficiency, provide useful information about O&M management, technologies, 
energy and water efficiency, and cost-reduction approaches. In addition, it includes 
the key energy- and operational-efficiency-related elements in the SEAP as 
indicted below: 

 

The decisions and actions regarding the control and upkeep of property and equipment are 
inclusive, but not limited to the following: 

• Actions focused on scheduling, procedures, and work/systems control and 
optimization, performance of routine, preventive, predictive, scheduled and 
unscheduled actions aimed at preventing equipment failure or decline with the goal 
of increasing efficiency, reliability, and safety; 

• Enhance efforts toward sustainable buildings and communities in governorate 
building and facilities, with the implementation of high-performance sustainable 
Governorate building design, construction, operation and management, maintenance, 
and deconstruction. Managing existing building systems to reduce the 
consumption of energy, water, and materials, identifying alternatives to 
renovation that reduce existing asset-deferred maintenance costs and reducing 
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potable water consumption; 
• Reconsideration of traditional irrigation methods and irrigated agriculture of 

landscapes, and reduce the water consumptions. 

Implementation cost 
• Creation of a "Green Unit": 
• Electronic smart electricity meters: 7 000.00 $ 
• "Thermometer calendars": 4 000.00 $ 
• Training of Governorate employees: 3 000.00 $ 
• Introducing "Sustainable Public procurement procedures/criteria" when the 

purchasing of new appliances and equipment’s (i.e. class A++). 
• Energy audits (nr.20 buildings): 12 000.00 $ 

 

General objectives 
Specifically implementing a likewise ISO 50001 methodology, will contribute delivering 
the following objectives: 

- Significantly reduce energy costs through measurement and management of 
energy consumption 

- Reinforce good energy management behaviours 
- Promote energy efficiency 
- Evaluate and prioritise new energy-efficient technologies 
- Increase a range of new investment opportunities and meet contractual 

obligations 
- Increase stakeholder confidence and enhance reputation 
- Integrate with existing management systems such as ISO 9001 & ISO 14001 

 
More Specific Benefits: 

- Significant Savings. 
- Improve overall performance to cut energy consumption and bills 
- Reduced carbon emissions and meet government reduction targets 
- Mitigate effects of future legislation. 
- Open opportunities for energy innovation. 
- Measure and monitor energy use to identify where to improve efficiency 

 
Main objectives of Electronic smart electricity meters action are: 

- Increased level of energy management capacity of employees and of the Green 
Unit 

- Reduced energy consumptions, due to control and monitoring 
- Reduced CO2 emissions 
- Increased awareness in Governorate energy policy planning 
- Dissuading irregular energy connections 
- Sanctioning irregular energy connections 

 
The goal is to effectively and efficiently support the life cycle of the facility by 
eliminating unplanned shutdowns and realizing life-cycle cost savings. The O&M provides a 
means to reduce operating costs as part of a comprehensive Maintenance Program. 
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Implementation of the Consumption Saving Measures and use the Renewable Energy in the 
Governorate Buildings 
Background 
The Governorate buildings and facilities in Erbil Governorate consume 
around 11467 MWh for electrification, which is equal to 9403 t CO₂  in 
base year 2015 which expected to increase to 18576 MWh in year 
2030 due to normal growth if no action has been decided. 
The data provided is not well verified due to the difficulty recording 
mechanism, which require to be verified before starting 
implementation of the action in ensure proper monitoring and 
better implementation. 

Sector	 Base	year	2015	 BAU	2030	
MWH	 tCO₂	 MWH	 tCO₂	

Governorate	buildings,	
equipment/facilities	 11467	 9403	 18576	 15232	

 
Description of the action 
The measures to be taken vary between measures that help to reduce 
consumption and those that improve energy efficiency and are 
detailed as follows: 
Ø Conducting an analytical study of consumption in these buildings or facilities to identify 

the source of consumption and then advise the measures that could help reduce 
energy consumption; 

Ø Implementing consumption saving measures by providing and distributing 
instructions, following-up their implementation and holding an internal awareness 
campaign addressed on how to apply them, including but not limited to: 

• Turning off the lights after leaving the place; 
• Focusing on the use of natural lighting whenever possible through: 
• Spreading the idea among employees that natural lighting, when present, can be 

dispensed with industrial lighting; 
• If the financial cost allows, it is possible to benefit from the natural and industrial 

lighting to be balanced by using the lighting sensors to detect the need of 
light in the room; 

• Proper use of the computer. It is better to set it automatically on the energy 
saving mode; 

• Setting the temperature cooling unit in summer at the rate of 25oC and in winter 
at 20oC and developing the thermal calendar that clarifies the actions taken and 
distributing it among the various administrations to be used efficiently; 

• Painting the roof with white colour to reduce the heat observation; 
• Installing eyebrow to the windows (Sun shade). 

Mitigation 
MWh/a t CO₂/a 

5138 4213 
Contribution in % 

% 
Cost in $ 
3380670 

Years of Implementation 
       

Key performance 
Indicator 

Energy saving and RE 
production 

Measurement Units 
MWh 

Priority of action 
       

Area of intervention 
EELS – RE - EF 
Origin of action 
Local Authority 

Policy instrument 

EM  



 

56  

Ø Activating the maintenance role of the adaptation units to ensure work efficiency and 
reduce energy consumption; 

Ø Using of high efficiency equipment in modern procurement; 
Ø Installing motion sensors in public places such as bathrooms and stairs to automatically 

switch off light when no occupancy; 
Ø Replacing the used lighting by a more efficient type as the LED lighting; 
The estimated consumption of lights in the buildings is 30% of total consumptions, this 
assumption is made where it is required to review the actual consumption before start 
of the action implementation. 
The estimated saving of energy will be around: 
Total energy consumption 18576 MWh x 30% x 50% the estimated saving by using LED lights= 
2786MWh The estimated cost of replacement of Lamps with efficient LED lamps will be 
30$(cost of LED lamps) x 26689(number of lamps) = 800670$ 
Ø Use of Renewable Energy in the Governorate Buildings. 

By providing Photovoltaic Solar Panel on the top roof of the buildings and connecting it to 
the utility power, would support the usage of green energy and reduce the losses due 
to the transmission. 

According to the current load and estimated increase till 2030 the total electrification 
consumption of the Governorate building will reach 18576 MWh which will bring the annual 
cost of electrification to 3343680000 IQD (2808691 $) (each KWh cost 180IQD). 
The use of Solar Panel to generate electricity would reduce the current expenditure on 
electrification and would generate green power of around 2352000 KWh/a which count 
for 361982 $/a. This leads to a return of investment in income for around 7 years with 
an approximate cost of 2580 K$; the system could also be connected with the backup 
electrical generator to reduce the Fuel consumption. 
The following is a proposed renewable energy installation: 
 

PV	
Capacity	

Number	of	
installation	

Energy	
produced	
MWh/a	

Number	of	PV	250-
watt	Solar	panel	in	
each	installation	

Estimated	
Installation	cost	per	
one	project	in	$	

Total	
installation	
cost	in	$	

20	KWp	 11	 401	 80	 40000	 440	K$	
30	KWp	 5	 273	 120	 60000	 300	K$	
70	KWp	 3	 383	 280	 140000	 420	K$	
90	KWp	 4	 657	 360	 180000	 720	K$	
150	KWp	 1	 273	 600	 300000	 300	K$	
200	KWp	 1	 365	 800	 400000	 400	K$	
	 25	 2352	MWh/a	 	 	 2580	K$	

 
General objectives 
The actions undertaken by the Governorate could reflect the critical role of the 
Governorate by participating in implementing such actions and learning from them to 
explore the strengths and weaknesses and work on overcoming the difficulties. These 
actions contribute in raising the governorate’s potentials and its team through the 
experiences gained. This does not stop here, but rather it contributes indirectly to an 
environmental awareness- raising to its members that outreach the family community, 
in addition to the daily supervisors. 
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The success of these measures will facilitate the transfer of the expertise to all other 
governorate departments, which are distributed in all areas of Erbil. In addition, the actions 
will contribute in reducing the annual financial cost of the municipality to less than 30% of 
the current cost, thus providing a new source of funding that can be used to improve 
community services. Consequently, the aforementioned measures will reduce emissions 
and the energy bill, improve the governorate’s financial proficiencies, strengthen its 
sustainability expertise, enhance sustainable development opportunities in the short term, 
and raise awareness among citizens to use such technologies so as the governorate 
becomes a good exemplary. 
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Ensure proper Implementation of New Public procurement in Erbil 
Governorate 
Background: 
The public procurement impacts on Erbil GDP count for more than 
30% , making it an important tool for public authorities to implement 
national energy efficiency policies, by promoting the production and 
the consumption of energy efficient products and services. This means 
using the opportunity created by the governorate to orientate the use 
of this money on products and services aimed at the production of 
renewable energy and energy saving, improving competitiveness and 
promoting a balanced and sustainable economic growth in the 
governorate. 
Public procurement plays a key role in rationalizing public expenditures 
and in strengthening accountability, enhancing transparency and 
consequently contributing to sustainable development. Kurdistan 
Government has reformed the new regulation on public 
procurement; the law was officially issued by the Minister of Planning 
in January 2016, and the Regulation became effective in July 2016. 
The KRG Government officially adopted the modern Public 
Procurement Regulation (Regulation #2 for 2016) defining the 
legal, institutional and procedural framework. 
The new rule relies on developing a new legal framework based on clear 
and comprehensive provisions, whose centre piece being the new 
Procurement Regulation embodies a balanced, win-win approach to allocating risks and 
responsibilities between the public and private sectors. The new legal framework also 
specifies institutional arrangements related to the execution of contracts, development of 
policies at the central level and ensuring methodical supervision, as well as other 
provisions that reinforce transparency and accountability. 
The main obstacles are the difficulties in implementation which are facing the 
tendering department in the governorate because most of the governorate departments 
are not well trained Moreover, the contactor is still not fully aware of the new rules and 
doesn’t know how to implement them. 
This imposes more pressure on the contracting department which cannot be fully able to 
implement it inclusively. The unfavourable legislative conditions that could hinder the 
implementation include: 
• institutional hurdles and low skills; 
• Available information is unevenly provided; 
• Low awareness, which causes lack of perception, demand and acceptance; 
• Increased energy demand, due to the population growth and urbanization; 

Mitigation	
MWh/a	 t	CO₂/a	

	 	
Contribution	in	%	

	
Cost	in	$	
100000	
Years	of	

Implementation	
	 	 	 	 	 	 	
Key	performance	

Indicator	
Applied	in	all	
Governorate	
procurement	and	
tenders	
Measurement	Units	

Followed	
Priority	of	action	

	 	 	 	 	 	 	
Area	of	intervention	
Integrated	action	
Origin	of	action	
Local	Authority	
Policy	instrument	

PP	
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• national energy markets with different rules; 
• The cities characterized by an inefficient management of energy; 
• market conditions do not allow the formation of a critical mass of suppliers 
Description of action: 
A comprehensive capacity building programs on the new Regulation to cover the 
governorate and private sectors. 
Ø Assign a consultant to support the developing and implementing sustainability 

rules in the public procurement; 
Ø Upgrade the internal procedure and regulation of procurement to include the 

sustainability clause; 
Ø Training the Local Governors administration departments and related 

representatives on the new rules; 
Ø Training the private sector on procurement in cooperation with the KRG Contractors' 

Federation aiming to: 
- qualify the capability to participate in tendering procedures involving; 
- Provide a guidance to energy efficient products and services. 

Ø Regularly update the procedures and rules in the public procurement and monitor the 
implementation and results achieved 

General objectives: 
Building an effective and socially accountable public procurement system will: 

- Deliver quality services and support the sustainable development of KRG in line with 
the KRG 2020 Vision of ‘Effective, transparent, trusted and honest Government’, 
achieving Shared Prosperity and Protecting the Vulnerable; 

- Save the local resources; 
- Improve the energy efficacy and improve the sustainability; 
- promote the adoption of transnational approach for the shaping of energy efficient 

public procurement policies and procedures, 
- Override the national constraints in the implementation of energy efficient public 

procurement procedures, facilitating the coordination at transnational level and the 
achievement of national energy and resources policies objectives in KRG and 
precisely in Erbil; 

- Exchange best practices on energy efficient public procurement practices; 
- contribute to the re-orientation of suppliers towards the production of energy efficient 

services and products, through the removal of barriers which prevent enterprises 
from participation to public tenders requiring energy efficient 
measures/procedures, thus creating new business opportunities for the economic 
sector; 

- upgrade the competences of private sector, increasing their awareness on the 
economic benefits deriving from a smart use of energy, thus fostering the 
creation of new enterprises and jobs in energy; 

- enhance the role of public authorities, at all levels, in the diffusion of energy efficient 
behaviours in private sector, paving the way for transnational strategies in 
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sustainable development and achieving energy efficacy objectives; 
- increase the awareness of regional/local authorities and professional organizations 

representatives on the importance of sustainable procurement and upgrade their 
competences on the preparation/participation to energy efficient public tenders; 

- Seek the optimum combination of whole life costs and quality, instead of the 
lowest initial price; 

- Value for money, to acquire the goods, works or services needed, on the best 
available terms; 

- Consider the quality assurance and environmental management systems; 
- Use criteria specified for ecological labels. 

Policy Instrument: 
The Government of Kurdistan Region remains keen on activating the reform roadmap to 
better serve its people, and acknowledges the support of international development 
partners, particularly the World Bank, which values its strong relation with KRG. 
In line with the KRG 2020 Vision of ‘Effective, transparent, trusted and honest 
Government’, and as part of the 3-year economic reform plan aimed at “Achieving 
Shared Prosperity and Protecting the Vulnerable” launched in June 2016, the 
Government is exerting every effort to build an effective and socially accountable public 
procurement system that delivers quality services and supports the sustainable 
development of KRG. 
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Summary of Actions in Governorate building and facilities 
 

Sectoral	
&	field	
of	

action	

Action	
NO.	

Key	actions	and	Measures	 BAU	Scenario	 Mitigation	in	
Energy	

Mitigation	
in	%	

	Costing	
in	$		

MWh/a	 t	
CO2/a	

MWh/a	 t	
CO2/a	

GOVERNORATE	BUILDINGS,	EQUIPMENT/FACILITIES	 18576	 15232	 5369	 4401	 29%	 	
7,480,670		

Priority	
Action	
NO	1	

1.0	 Smart	services	in	Governorate	and	LA	 		 		 		 		 		 	
3,000,000		

1.1	 Automating	the	internal	management	system		 		 		 		 		 		 		

1.2	 Providing	the	essential	infrastructure		 		 		 		 		 		 		

1.3	 Implementation	phase		 		 		 		 		 		 		

		 2.0	 Developing	maintenance	and	operation	
management	for	Governorate	Buildings	

		 		 231	 189	 1%	 	
1,000,000		

		 2.1	 Create	Operation	and	Maintenance	unit	in	the	
Governorate,		

		 		 		 		 		 		

		 2.2	 Assess	of	the	O&M	in	the	governorate	building	and	
facilities.		

		 		 		 		 		 		

		 2.3	 Roles	and	responsibilities	of	governmental	
directorates	and	municipalities	

		 		 		 		 		 		

		 2.4	 Present	facilities	specific	O&M	manuals.	 		 		 		 		 		 		

		 3.0	 	Implementation	of	the	Consumption	Saving	
Measures	and	use	the	Renewable	Energy	in	the	
Governorate	Buildings	

		 		 		 		 		 	
3,380,670		

		 3.1	 Conducting	an	analytical	study	of	consumption		 		 		 		 		 		 		

		 3.2	 Implementing	consumption	saving	measures		 		 		 		 		 			 		

		 3.3	 Activate	the	maintenance	role		 		 		 		 		 		 		

		 3.4	 	Using	of	high	efficiency	equipment		 		 		 		 		 		 		

		 3.5	 	Installing	motion	sensors		 		 		 		 		 		 		

		 3.6	 Replacing	the	used	lighting	by	a	more	efficient	type	
as	the	LED	lighting	

		 		 2786	 2284	 15%	 	800,670		

		 3.7	 	Use	of	Renewable	Energy	in	the	Governorate	
Buildings		

		 		 2352	 1928	 13%	 	
2,580,000		

		 4.0	 Ensure	proper	Implementation	of	New	Public	
procurement	in	Erbil	

		 		 		 		 		 	100,000		

		 4.1	 Assign	a	consultant	to	support	the	developing	and	
implementing	sustainability	rules	in	the	public	
procurement		

		 		 		 		 		 		

		 4.2	 Upgrade	the	internal	procedure	and	regulation	of	
procurement	to	include	the	sustainability	clause		
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		 4.3	 Training	the	Local	Governors	administration	
departments	and	related	representatives	on	the	
new	rules		

		 		 		 		 		 		

		 4.4	 Regularly	update	the	procedures	and	rules	in	the	
public	procurement	and	monitor	the	
implementation	and	results	achieved		

		 		 		 		 		 		

 
 

Residential Sector 
Introduction 
In table 21, the residential electrification consumption in Erbil is 
3431242 in year 2015 with average cut-off around five hours per day, 
with the assumption that energy demand will continue in same 
manner in 24 hour. The total calculated consumption will be 
3431242 divided by 19 hours multiplied by 24 hours equal to 4334199 
MWh with total population of 2,009,637 (2015). 

 
 

Table 21 Electrification consumption in year 2015 in residential sector 

Residential	Sector	

District	 Average	number	of	
Subscribers	

Electrical	Consumption	
recorded	with	cut-off	

in	MWh	

Electrical	
consumption	
without	cut-off	

Emission	in	
tco2	

Hawler	1	 75,849	 660,643	 834496	 684287	
Hawler	2	 120,096	 1,064,045	 1344057	 1102127	
Hawler3	 85,074	 811,459	 1025001	 840501	
khabat	 16,728	 114,770	 144973	 118878	
Soran	 54,073	 437,410	 552518	 453065	
Koye	 26,407	 175,924	 222220	 182220	
Shaqlawa	 19,252	 127,847	 161491	 132423	
SalahDin	 5,988	 39,143	 49444	 40544	
Total	 403,467	 3,431,242	 4334199	 3554043	

 
In table 22, the average consumption for electricity per house is 29 KWh/day, comparing 
it with neighbour countries like Jordan 8.8 Kilowatt hour per day and Lebanon 9 
Kilowatt hour per day. 

 
Table 22 Residential sector consumption in Erbil Governorate in year 2015 with average house hold 
consumption per day 

Residential	Sector	

District	
Average	
number	of	
Subscribers	

Electrical	
Consumption	in	

MWh	

Average	Electrical	
Consumption	of	household	

in	KWh/day	
Hawler	1	 																75,849																		660,643		 30	
Hawler	2	 														120,096		 												1,064,045		 31	
Hawler3	 																85,074																		811,459		 33	
khabat	 																16,728																		114,770		 24	
Soran	 																54,073																		437,410		 28	
Koye	 																26,407																		175,924		 23	
Shaqlawa	 																19,252																		127,847		 23	
SalahDin	 																		5,988		 																		39,143		 23	
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Total	 														403,467														3,431,242		 29	
 
 
 
 

 

These figures show high demand on consumption which need to be addressed carefully 
if we know that 62% of consumption of electricity is made by household. 

 

 
Figure 7 Electrification consumption per sector in Erbil governorate in percentage 

 
In addition, the governorate suffers from daily cut-off of electricity from main utility for 
around 5 hours. And this cut-off time is subject to increase in the coming years due to the 
increase in demand with limited capacity of power stations. 
The shortage in power supply pushes people to use diesel generators, which cause a lot of 
pollutants and diseases due to their locations near the houses, causing additional 
financial burdens to low-income people. 
In Erbil, the electrification records for consumption look almost swinging at the same level 
with uncertainty if the records and measurements have been well monitored and 
evaluated. If those measures are well documented, there is then a real issue in energy 
consumption as it should show variation in consumption according to the weather 
condition. 
In Erbil, as in KRG, there is no central heating or cooling system where space heating and 
cooling represents huge amount of energy in the buildings. The main source for energy in 
space cooling depends on electricity, but the space heating depends on both electricity and 
the use of fuel like kerosene. The Kerosene consumption was counted for 2,173,152 MWh 
in 2015 in Erbil which represented the space heating for buildings counting for 562,846t 
CO₂  GHG emission. 
Fuel consumption for space heating 

 
Table 23 Kerosene Fuel consumptions in Erbil year 2015 

Fuel type Kerosene/Governorate 
In litre 224,036,277 
MWH 2,173,152 
tCO₂  562,846 

 
Liquefied Petroleum Gas LPG consumption for heating and cooking counted for 
1,347,817 MWh and produced 305,954 t CO₂ .  
Liquefied Petroleum Gas LPG consumption for heating and cooking 

Residential
62%

Tertiary
34%

Agricultural
3%

Public	Lighting
1%

CONSUMED	ELECTRICITY	IN	ERBIL	GOVERNORATE	



 

64  

 
Table 24 LPG fuel consumption in Erbil year 2015 

Fuel type LPG/Governorat
e 

In KG 102,886,777 
MWH 1,347,817 
tCO₂  305,954 

 
The total consumption will continue to increase each year if no measures have been 
applied and the expected increase would be 1.62% compared with 2015 which is the 
business as usual (BAU), so calculation of the consumption in year 2030 will be as 
follows: 

 
Table 25 Energy consumption in residential sector in year 2015 and BAU scenario for 2030 

Source of 
energy 

Base year 2015 
consumption in 

MWh 

Consumption as BAU 
in year 2030 in MWh 

Emission in t CO₂  
in 

year 2030 

Ratio 

Electrification 4,334,200 7,021,404 5,757,552 80.35
% 

Kerosene 2,173,152 3,520,506 911,811 12.75
% 

LPG 1,347,817 2,183,464 495,646 6.9% 
Total 7,855,169 12,725,374 7,165,009  

 
In order to come up with real actions and implement policies to sustain energy transition 
to reach a higher efficiency, there is a need to collect precise information to show the 
factors that influence energy consumption and establish Smart grids to collect some 
information on consumer behaviour. Studying different types of factors such as socio-
demographic, economic and dwelling characteristics will be useful tools to help policy 
makers and energy producers set their actions. 
 
 

 
Figure 8 Energy consumption in Residential Sector 

Energy conservation measures are nearly non-existent, yet in KRG, they can potentially 
lead to substantial reductions in energy demand growth, environmental damages and 
public expenditures. 
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The need for real study about household appliances in KRG will model the effect of 
mandatory appliance standards on electricity consumption, and support the energy key 
players to translate the real situation to productive actions in energy mitigation and 
help in developing the initiative programmes contributing to economic development. 
It will also show that economic efficiency favours the introduction of standards for 
appliances, introduce mandatory standards for energy efficiency for different household 
appliances (refrigerator/freezers, AC split units, washing machines and lighting) and 
support the reduction of energy bill. 
Establishing an energy labelling system and setting a Minimum Energy Performance 
Standards for household appliances will be an important step that will support 
maximizing the efficient use of energy and the use of renewable energy. 
 
It is clear from the dialogues with the steering and technical committees that there are 
several barriers currently faced in KRG, which require a lot of important steps to be 
addressed, but not limited to the following: 

- Enhanced capacity on the Government and energy agency units for appliance 
Energy Efficacy (EE) policy development, implementation and market 
surveillance; 

- Structured verification and enforcement of appliance Energy Efficacy (EE) 
labels and standards; 

- Enhanced consumer awareness of appliance energy efficiency characteristics, 
standards and labels and the costs and benefits of more efficient products; 

- Increased capacity of manufacturers and traders to produce/provide and 
market Energy Efficacy (EE) appliances; 

- The usage of Electrical heater in houses and replacement with solar water heater 
is an important step to be addressed; 

- Building insulation and developing the building code is an important measure; 
- Promoting energy saving measures like using Pressure cooker could save lot 

of LPG gas. 
 

In table 21 the estimated reduction in consumption by applying EE and RE measures: 
=number of houses 653616 (403,467 x1.62) * % of reduction (variable per type of load 
0.05 for other, 0.2 for A/C ,0,05 for washing machine,0.5 Refrigerator and freezer,0.5 
for light 
* Actual energy consumption in houses * 365/1000 

Table 26 Analysing the household appliance consumption 

Number of houses 2015 estimated 403467, Number of houses in 2030 estimated   653616 
Analysing the house consumption 

Type of load in 
house 

Load 
in 

watt 

Hours of 
operation 
per day 

Number of 
Appliances 

Actual 
energy 

consumption 
KWh/day 

Contribution 
to energy 

consumption 
in houses 

Energy 
saving 

in 
MWh/a 

Energy 
saving 

Contribution 

Energy 
saving 

Contribution 

Other 100 2 4 1 3% 9543 0.04 0.14% 
Water Heater 
replaced with 
SWH 

1300 1 2 3 9% 509820 2.14 7.35% 

A/C replaced with 
EE type 

1800 4.35 2 16 54% 747201 3.13 10.77% 

Washing Machine 
replaced with EE 
type 

1800 0.6 1 1 4% 12883 0.05 0.19% 

Refrigerator 500 8 1 4 14% 477140 2.00 6.88% 
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 replaced with EE 
type 
Freezer replaced 
with EE type 

500 7 1 4 12% 417497 1.75 6.02% 

Lighting replaced 
with efficient led 
lights 

60 6 4 1 5% 171770 0.72 2.48% 

Paint the roof with 
White Painting SR 

0.8 and TE 0.9 

        0% 501116 2.10 7.22% 

        29 100% 2846970 11.93 41.04% 
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Promoting measures for energy conservation in residential buildings 
Background 
The Building sector represents the main pillar that should be 
addressed in the Sustainable Energy Action Plan. Where it is 
characterised as a main contributor to energy consumption. The 
proposed action will look into the precise solution for the causes in 
houses demand for energy and give the solutions and measures in 
order to come up with in-house developed actions related to energy 
conservation in KRG- and specifically in Erbil. These measures will be 
tested and reviewed with the support of academic people from 
university and in collaboration with the governorate. 
It is taken for granted that for each KWh of electricity provided 
in city, the government 
supports 90% of its cost. This action is very important to support the 
reduction of financial burden, and save the unseen cost in the 
Government annual budget. The high demand for energy 
conservation in buildings, that represent an important pillar in the city, 
needs to be addressed and solutions to be found to reduce it. 
Description of the action 
The activities will concentrate on analysing the pattern of energy 
consumption in houses, and propose measures in energy conservation 
supported with awareness campaigns. The measures will be selected in a way that can 
be replicated in different districts in Erbil governorate. 
Existing building 
The activities will be conducted in each district: Erbil, Dashti Hawler, Koya, Shaqlawa, 
Khabat, Mergasor, Soran, Choman, Makhmur and Rawandoz according to the 
following plan: 
Ø Joining efforts by assigning the support team from stakeholders and energy team to 

support implementation of promotion of green building. 
• The recommended stakeholder representatives from Erbil Governorate, chamber of 

commerce and industry, Local NGO’s related to construction of houses, Ministry of 
electricity, Ministry of Municipalities and Tourism, Ministry of Higher Education’s & 
Scientific Research, Ministry of Housing, Ministry of Planning and statistic office 
(the statistic department could play important role in this action); 

• Create the frame of work and define the outcomes, participant role of work, 
indicators and evaluation process. 

Ø Setting the base for Energy Auditing for houses 
• Assign consultants for energy auditing from local universities in Erbil, and define 

tasks, responsibilities to accomplish energy statistics; 
• Develop the framework, methodology, procedures and measures for energy 

statistics, along with basic energy indicators for measurement in houses; 
• Set the criteria for selecting the houses, like climate zone, type of dwelling and 

districts. 

Mitigation	
MWh/a	 t	CO₂/a	
276642	 226728	
Contribution	in	%	

3.16%	
Cost	in	$	
1884000	
Years	of	

Implementation	
	 	 	 	 	 	 	
Key	performance	

Indicator	
Number	of	houses	
Measurement	Units	
Saving	measures	in	

MWh	
Priority	of	action	

	 	 	 	 	 	 	
Area	of	intervention	

EE-	RE	
Origin	of	action	
Local	Authority	
Policy	instrument	

EM	
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• Create the inventory procedures to reduce the uncertainty in data collection. This 
should include the following important minimum measurement points: 

- Home appliances (refrigerators, lights, water heater, air-conditions, air-
cooler, TV…) and their contribution for consumption of energy; 

- Type of house one floor, two floor, apartment; 
- House condition (area, wall crack, roof insulation…etc.); 
- Size of family and house occupancy time; 
- Energy bill. 

• Assign the tools and equipment needed for the survey; 
• Formation of Energy audit method for the residential in comprehensive and 

simplified form; 
• Develop recommendation leaflet for energy saving in house to educate the family 

what they can do to reduce their energy bill and save energy. 
Ø Establishment of social committee to support the collection of data for houses 

• Assign social committee for each district and define tasks, responsibilities and role 
of work for supporters to accomplish the energy auditing in houses; 

• Selection of houses according to the criteria set by consultants. 
Ø Establish household technical support group 

• Establish a technical committee (undergraduate student engineering 
divisions); 

• Launch training session for technical committee on collection of data from houses 
based on the developed form by the consultants; 

Ø Conduct energy auditing 
• With the support of social committee and technical committee, conduct energy 

audits on 1000 households and assign the appropriate energy retrofit package, 
fill out the Energy audit forms (taking pictures, measurements, investigating 
potential EE measures, and obtaining relevant information from the residents), and 
collect the Utility bills for households for measurement and verification; 

• Deliver a summary report for the house owner with recommendation for retrofit 
solution he could use to reduce his energy bill; 

• Analyse and sort-out the information quantitatively and qualitatively; 
• Develop the recommended measures according to the analyses of energy 

Auditing and retrofit measures. 
Ø Prepare Procurement package 
With support of consultants prepare procurement package for: 

• LED lamps (3 per household + adapter); 
• Low water flow accessories (aerator + showerhead); 
• Resolve the leak of house insulation; 
• Waterproofing household walls and roofs (high reflective roofs characterized 

by SR 0.8 and TE 0.9). 
Ø Implementation phase 

• Launch the tenders and assign the contractors and suppliers, determine the work 
plan for installation and monitoring of implementation; 
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• Develop guideline booklet with success models and stories; 
• Develop handout materials that gave tips on how to save energy at home. 

Ø Develop the Information Kit and CAPP 
• Develop the online portal with the technical content such as technical 

specifications, lessons learned, activities, related developed documentation 
and marketing material; 

• Develop the public awareness materials, and provide the technical content; 
Slogan: “Towards the generalization of the sustainability concept and rationalizing 
energy consumption in local community of Erbil governorate”; 

• Develop guidebook based on the pilot experience of the project; 
 
Ø Launch awareness campaigns towards sustainable movement targeting all 

residential sectors in Erbil Governorate 
• Conduct awareness campaigns with participants from the local community to share 

with them the results and distribute the project booklets in each district; 
• Utilise the lesson learned from previous actions and develop the awareness 

strategic plan for all residential sectors in the Governorate of Erbil; 
• Launch the awareness campaigns accompanied by the demonstration effective 

solutions that are available and easy to apply targeting the residential sectors in all 
Erbil Governorate. The targeting measures should cover key factors affecting the 
energy consumptions, rationalising the water consumption, energy 
consumption, thermal insulation, green areas: 

- Regulation of water consumptions; 
- Regulating the electricity consumption; 
- House appliance EE rating; 
- Promoting the Solar Water Heater; 
- Replacement of lights with more efficient light like LED; 
- Paint the roof with white colour to reduce the heat observation; 
- Promote the heat insulation for walls and roof as possible; 
- Reduce the house temperature leakage; 
- Turning off the lights after leaving the place; 
- Focus on using natural lighting whenever possible; 
- Promoting the thermal calendar (Setting the temperature cooling unit in 

summer at the rate of 25oC and in winter at 20oC); 

- Installing eyebrow on the windows (Sun shade); 
- Promoting planting trees around the houses (preferable need little water) 
- promoting energy saving measures like using Pressure cooker could save 

lot of LPG gas 

In the campaign, the affordable solutions with tools should be presented with 
lessons learned to support the success of the campaign. Utilising the public 
media like social networks, Newspaper, TV, Sign boards…etc. 

• Monitor and review the awareness campaign achievement and do the needed 
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modification or update on the plan to gain better results. 
Ø Develop the recommendation for National strategic plan for regulating energy 

consumption in houses 
• Develop the recommended policies for national strategic plan to promote Energy 

Efficiency, and the recommended measures related to suitability in residential 
sectors; 

• Develop the model to assess the effect of mandatory appliance standards on 
electricity consumption, and produce actions in energy mitigation and help in 
developing the initiative programmes contributing to economic development; 

• Introduce the recommended standards for appliances and energy efficiency for 
different household appliances (refrigerator/freezers, AC split units, washing 
machines and lighting) and support the reduction of energy bill. Set the 
recommendations for national level on establishing an energy labelling system and 
setting Minimum Energy Performance Standards for household appliances; 

• With support from the local finance institutions develop the recommended National 
finance mechanism to support promoting the EE measures in the local community 
and the possible initiative with possible finance from international funding 
agencies; 

• Develop recommended guideline on national level for developing the sustainable 
market regime and promoting the Energy solution companies (ESCO) in KRG. 

General objectives 
The information resulting from integrating the various methods should be contrasted with 
the energy information existing in the sector, and obtained through top-down procedures. 
In addition to that, this action should apply new role for national statistics procedure which 
is conducted in regular base to improve the collected data and have better understanding of 
demand for energy. This also should contribute to the development of legislative to 
support the usage of conservative equipment’s in house appliances and set the national 
initiatives for house appliances. 
The calculation for reduction on consumption is based on following developed table 22 
where it can be verified after the energy auditing is made 

 
 

Table 27 Analysing the action reduction on consumption 

Type of load in house Energy saving Contribution per 
house 

in KWh/day 

Total reduction calculated for 
1000 

houses in MWh 
Lighting replaced with efficient led lights 0.72 262 
Paint the roof with White Painting SR 0.8 and TE 
0.9 

2.1 766 

Kerosene 0.20 annual 208 
  1237 

Estimated reduction with 15% Total Energy saving in MWh/a 
in 

houses 

Total reduction calculated for 
1000 

houses in MWh 
Other 9543 1431 
A/C replaced with EE type 747201 112080 
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Washing Machine replaced with EE type 12883 1932 
Refrigerator replaced with EE type 477140 71571 
Freezer replaced with EE type 417497 62625 
Lighting replaced with efficient led lights 171770 25766 

  275405 
 

The emission calculated as follows: (275405 + 262 +766) MWh x 0.82 (emission factor 
for electricity) + 208 MWh X 0.259 (Emission factor for Kerosene) = 226719 tCO2 
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Applying Green Code to the buildings in Erbil 
Background 
The proposed action will look into the precise solution for the causes in 
houses demand for energy and give the solutions and measures in 
order to come up with in-house developed actions related to energy 
conservation in KRG and specifically in Erbil. These measures will be 
tested and reviewed with the support of academic people from 
university and in collaboration with the governorate. 
Knowing that each KWh of electricity provided in the city, the 
government supports 90% of its cost. This action is very important to 
support the reduction of financial burden, and save the unseen cost in 
Government annual budget. The high demand for energy 
conservation in the building represents an important pillar in the city 
that needs to be addressed and solutions to be found to reduce it. 
The Building sector is the main contributor to energy consumption, and 
represents the main pillar that should be addressed in the Sustainable 
Energy Action Plan. For new building, Green building practice goes 
beyond enacting legislations; it requires an effective work to avoid any failure in taking 
actions and implementations that hinder its achievement. 
The original Iraq code contains a lot of important basic codes for building; however, recently 
and with the support of UNDP and Un-Habitat an effective, efficient and locally adapted 
building control regime Building for the Kurdistan Region of Iraq was launched in order to 
improve the investment environment and contribute to sustainable development. 
This regime will support the new and refurbished buildings when they try to obtain the 
license. However, the old existing building is still not covered by this regime, for that, the 
proposed action will cover the promotion plan for existing building which will support the 
method of converting it to much more conservative building related to energy 
consumption. 
 
New building 
The functional requirements are split in two phases: 

- The first phase is applied in the first 5 years since the issuance of this code, and is 
characterised by limited but easy to apply requirements. 

- The second phase is applied from the 6th year from the issuance of this code, and is 
characterised by the full requirements applied in the building codes and technical 
standards of the most advanced countries. 

FIRST PHASE 
The first phase focuses on simple requirements having a large impact on energy 
performance in buildings, whose compliance may be simply evaluated. 
List of mandatory performance level: like heat loss coefficients, roof painting, boilers and 
stoves, air-to-air heat pumps, air-to-air heat pumps, Thermostatic valves, 
Thermostats. 
SECOND PHASE 
To be applied after 5 years of application of Phase 1. List of mandatory performance 

Mitigation	
MWh/a	 t	CO₂/a	
974041	 548433	

Contribution	in	%	
7.65%	

Cost	in	$	
340000	

Years	of	Implementation	
	 	 	 	 	 	 	
Key	performance	Indicator	
Number	of	new	green	

building	
Measurement	Units	
Consumption	in	

KWh/square	meter	
Priority	of	action	

	 	 	 	 	 	 	
Area	of	intervention	

IA	
Origin	of	action	
Local	Authority	

Policy	instrument	

BS	
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level: Boilers, the thermal Insulation Code provides degree days for the region, and heat 
transfer calculation methods. 
 
Description of the action 
To activate this law, a series of actions must be taken that include: 
Ø Inviting not only engineers working in the field, but also developers, investors in the city 

constructions, public and private stakeholders and NGOs to attend a discussion panel 
informing them about the green building laws with recommendations on how take 
sustainable initiatives; 

Ø Issuing detailed instructions on how to implement the system; 
Ø Issuing legislation and regulations to grant building license within the Green 

Building Code; 
Ø Giving incentives for developers, building owners and buyers; 
Ø Imposing a penalty on buildings that abate building conditions; 
Ø Raising awareness campaigns addressing citizens on the importance of green building, 

that aims at not only protecting the environment but also at reducing the costs and 
encouraging citizens to impose pressure on real estate developers. This would be 
achieved through audio-visual communication means, social media, lectures held in 
schools and worship places to encourage them use environmentally friendly 
renewable energy source and recognize its positive effects on the economic and 
social levels; 

Ø Distributing green building certificates among the committed owners that can be 
placed at the entrances to the buildings; 

Ø An annual review of the progress and the difficulties faced providing solutions to 
develop the sector; 

Ø Strict legislative enforcement of the building law. 
 
 

Green building code 
calculation 

Source of 
energy 

Base year 
2015 

consumption 
in 

MWh 

Consumption 
as BAU in 
year 

2030 in 
MWh 

Emission in 
t CO₂  in 

year 
2030 

Increase in 
consumption 
2030 in MWh 

Increase in 
t CO₂  in 
2030 

saving 
in MWh 

20% 

 
t CO₂  
saving 

Electrification 4334201 7021406 5757553 2687205 2203508 537441 440702 
Kerosene 2173152 3520506 911811 1347354 348965 269471 69793 
LPG 1347817 2183464 495646 835647 189692 167129 37938 
Total 7855170 12725375 7165010 4870205 2742164 974041 548433 

 

General objectives 
 
The objectives of the actions do not only aim at reducing consumption and pollution 
caused by burning fuel to generate electricity, but also at saving consumption costs on 
citizens and reducing the contribution rate of the government to support the energy 
sector and ease the burden on its citizens.
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High reflective roofs to minimizing energy consumption in residential 
buildings 
Background 
 
Residential buildings are considered the main source of energy 
consumption in Iraq that consume 48% of the country’s total 
electricity production1. It has been shown that Iraqi buildings have 
very poor energy performance with no insulation, single glazing, and 
inefficient HVAC systems. 
Houses in Iraq are often attached to other houses on three sides, a 
factor that restricts the effects of solar radiation on exterior walls. 
These attached/shared walls act like interior walls. Many papers and 
researches had investigated the effectiveness of applying high 
reflective roofs to reduce the cooling loads of houses and in turn 
electricity demand by about 45% compared to the typical roof 
finishes for various climates2. It was indicated in the research that 
energy conservation equal to 73% for the whole year by using high 
reflective roof characterized by SR 0.8 and TE 0.9. When applied at 
large -scale, high reflective roofs can contribute to a change of 
albedo in the cities. 
Findings from this study’s preliminary energy simulations indicate that 
high reflective roofs can provide a significant reduction in cooling loads compared to the 
typical roof finishes of Iraqi houses therefore potentially reducing the energy demand 
on the country’s energy infrastructure, knowing that in Erbil the residential sector 
represents 62% of electrification consumptions.  
 

 
Figure 9 electrification consumption per sector in Erbil governorate in % 

 
Description of the action 
 

                                       
 

1 1 Rashid, S., Electricity Problem in Iraq. Academia, 2012: p. 22. 
2 

Effectiveness of High Reflective Roofs in Minimizing Energy Consumption in Residential Buildings in Iraq Haider Mohamedª0F*, Jae D. Changb , Mohammed Alshayebc 

 

Residential
62%

Tertiary
34%

Agricultural
3%

Public	Lighting
1%

CONSUMED	ELECTRICITY	IN	ERBIL	GOVERNORATE	

Mitigation	
MWh/a	 t	CO₂/a	
16136	 13231	

Contribution	in	%	
0.18%	

Cost	in	$	
120000	

Years	of	Implementation	
	 	 	 	 	 	 	
Key	performance	Indicator	
Number	of	houses	apply	

the	measures	
Measurement	Units	

Compare	the	measure	in	
reduction	of	energy	
consumption	in	MWh	

Priority	of	action	
	 	 	 	 	 	 	

Area	of	intervention	
BE	

Origin	of	action	
Local	Authority	

Policy	instrument	

EM	
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To calculate the effect of high reflective roofs on the use of air-condition in household, it is 
important to obtain the air-condition portion in house hold consumption. To do so, a 
simplified model for energy consumption of house hold appliances which have been 
obtained from other countries was used as measuring tools, but with further tuning to 
match the high demand of air-condition use in Iraq. 
This used model will be further reviewed for uncertainly by the previous action related to 
“Promoting measures for energy conservation and use of renewable energy in 
building”. 
The tables 21/22 represents the average daily consumption of household in Erbil. The air-
condition represents the 54% of household appliances consumption, with an assumption 
that the cooling and heating share same consumption use which brings the cooling to 27 
% on house consumption. On that base, the effect of high reflective roofs will be 
obtained. 
According to table 21 the air-condition consume 54% of annual consumptions which is 
counted for 16KWh/d x 182.5 days (50% of annual consumption) = 2920 KWh for 
cooling. By applying high reflective roofs measures, the estimated reduction on 
consumption will be around 26.9% equal to saving 783 KWh/annual which is counted 
for 511781 MWh/a (year 2030) “(783Kwh x 403467 houses x 1.62 increase in load 
demand by year 2030)”. To count the cost of this reduction and convert it to real figures, 
by 180IQD (15 C USD) cost for each KWh, this is equal to saving 76767262 USD per 
annual. 
Such an action would cost the house around 60USD and would benefit in reducing the 
burden subsidy in electricity which counts for 90% of cost (69,090,536 USD). 
Details of the action: 
Ø Carry out advertising campaigns targeting the residential sector to promote the 

implementation of high reflective roofs and explain the importance of reducing the 
house temperature in summer (with specific information high reflective roof 
characterized by SR 0.8 and TE 0.9 to ensure obtaining the good results). 

Ø Conduct sample implementation around 1000 houses and implement high 
reflective roof as to the following table: 

 

 

District 

Residential Sector 

Average number of 
Subscribers 

 
Number of houses to be 

selected for project by 
each District 

Hawler 1 75,849 189 
Hawler 2 120,096 300 
Hawler3 85,074 210 
khabat 16,728 41 
Soran 54,073 134 
Koye 26,407 65 

Shaqlaw
a 

19,252 47 

SalahDin 5,988 14 
Total 403,467 1000 

 
Ø Workout with national level in legislation to support the promoting of the high 
reflective roofs initiative. (This could be free toward houses and could support reducing 
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the burden by a support subsidy for electricity) 
Ø Carry out advertising campaigns targeting the residential sector to promote the set 
point temperature in summer on 25°C and 20°C in winter. 
Ø Support establishing the support mechanise to apply the initiative for high reflective 
roofs in all existing building (after the publishing legislation) 
 
 
The calculated reduction in consumption is based on following: 
• The action applied for 1000 houses will reduce the consumption in each house in 
around 783KWh/a which count for 783 MWh/a, which equal to 783 x 0.82 (emission 
factor for electricity) = 642 tCO2. 
• The estimated 3% of houses will follow the same methodology through awareness 
campaigns. (511781 MWh x 0.03= 15353 MWh and this equal to 12589 tCO2. 
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Launching the concept of SWH and ESCO in KRG 
Background 
Kurdistan bears the highest financial cost to support the internally 
displaced people (IDP) and refugees who reached 1.5 million IDPs and 
247,339 Syrian refugees. This has brought financial and economic 
implications on the local host community associated with that influx 
which led to the reduction of expenditures, suppression of the 
development and investment projects, lack of employment 
opportunities and immigration. 
As a result of the economic crisis, Kurdistan Government has been 
unable to absorb the increase in energy demand which has grown with 
the high population growth ,attributed to the displaced people, on 
which the cost the government is spending to support electricity has 
reached approximately 3 billion dollars a year ; Besides, the 
government could not impose additional costs on energy on its 
citizens due to the critical economic condition, which has extended 
greatly making the region suffer from rationing of electricity supplies, 
thus promoting its citizens to use private generators to compensate 
for the shortage of electricity supplies. 
The Kurdistan Region of Iraq has more than 300 sunny days and the 
buildings represent about 70% of the electricity consumption, 30% of which depend 
on water heating. Therefore, solar heaters are the alternative solutions for the 
consumption of electric power, on which its success and distribution at the regional 
level, will contribute to the generalization of the Renewable Energy concept. 
Hence, it is important to help the region overcome this critical stage by supporting energy 
solutions and giving it the right model in dealing with the crisis in a creative and sustainable 
way. 
Description of the action 
In order to rationalise the water consumption and the pave the way to promote the usage 
of Solar water heater in houses, it is important to develop market of SWH through 
promoting the usage of SWH and facilitate the payment through national financial support 
mechanism, supported with promotion a new company concept of Energy Service 
Companies (ESCO) which contribute to open new business market and generate new 
opportunities of work. 
The following action will have three main pillars, one to establish technical base and 
second to run successful installation example in different discitis in Erbil Governorate to 
show example of installation to trigger demand, the third pillars is to develop the 
national models for financing to support sustain use of SWH. 
 

Ø Join efforts by assigning the support team from stakeholders and energy team to 
support implementation of promotion of SWH in building. 

• The recommended stakeholder representatives from Erbil Governorate, 
chamber of commerce, Local NGO’s, Ministry of electricity, Ministry of 
Municipalities and Tourism, Ministry of Higher Education’s & Scientific 
Research, Ministry of Housing, Ministry of Planning; 

• Create the frame of work and define the outcomes, participant role of work, 
indicators and evaluation process. 

Ø Assessment of the technologies and potential of Solar Heat boilers in different 

Mitigation	
MWh/a	 t	CO₂/a	
16535	 13558	

Contribution	in	%	
0.19%	

Cost	in	$	
1270000	

Years	of	Implementation	
	 	 	 	 	 	 	
Key	performance	Indicator	
Number	of	houses	apply	

the	measures	
Measurement	Units	

Compare	the	measure	in	
reduction	of	energy	
consumption	in	MWh	

Priority	of	action	
	 	 	 	 	 	 	

Area	of	intervention	
BE	

Origin	of	action	
Local	Authority	

Policy	instrument	

EM	
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types of buildings in Private Houses 
• Assign consultants for energy auditing from local universities in Erbil, and 

define tasks, responsibilities to accomplish energy statistics; 
• Conduct technology assessment on SWH (price and capacities, years of 

operations, savings of electricity in terms of CO2 and cost), Rate of return of 
the investment; 

• Conducting an analytical study in houses to analyse the hot water and 
electrification consumption; 

• Conduct pilot installation of SWH to obtain the results and see the results in 
different type of houses (single floor, two floor, multi floor); 

• Identifying the type/technology of SWH that can meet the Kurdistan criteria 
and atmosphere; 

• Publish a guideline manual to select the appropriate solar heater for those 
wishing to purchase and install it in the future; 

• Publish installation manual for proper and recommended installation of SWH; 
• Conduct Training for ESCO on installation of solar heater. 

 
Ø Setting the base for Energy Auditing for houses Formation in comprehensive and 

simplified form 
• Develop the framework, methodology, procedures and measures for energy 

statistics, along with basic energy indicators for measurement in houses; 
• Set the criteria for selection the houses, like climate zone, type of dwelling and 

districts, below the poverty line, low Income family, families lost the 
breadwinner, disabled family; …etc; 

• Develop a score card for each type of building, to identify the houses which for 
the need, 

• will provide an estimation what investment is needed and for how long it will 
be repaid (based on the electricity bill and based on the electricity bill + the 
subsidy) 

• Create the inventory procedures to reduce the uncertainly in data collection; 
• Assign the tools and equipment needed for the survey; 

  
Ø Based on best results install 1000 solar water heater in Erbil districts: 

• Prepare the tender document of for supply install and maintaining 1000 SWH 
in Erbil district; 

• Following-up the solar heaters installation and evaluating their quality and 
results; 

• Evaluating the companies’ performance and classifying them according to the 
follow-up results; 

• Developing the skills and potentials of the technicians throughout their career; 
• Issuing certificates for workers in this field; 

 
Residential	Sector	

District	 Average	number	of	
Subscribers	

Number	of	houses	to	be	
selected	for	project	by	

each	District	

Hawler	1	 75,849	 	189		
Hawler	2	 120,096	 	300		
Hawler3	 85,074	 	210		
khabat	 16,728	 	41		
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Soran	 54,073	 	134		
Koye	 26,407	 	65		

Shaqlawa	 19,252	 	47		
SalahDin	 5,988	 	14		
Total	 403,467	 1000	

 
 

Ø Based on the analysis and best practices in the region propose models for 
financing the Solar water heater for private housing. There should be additional 
incentives for the people since they will not be able to repay the investment in a 
reasonable life time. 
There could be a support from the state or public-private model where an 
investor makes the investment and it’s paid back from the state based on the 
saved cost of electricity. 

• Legal analysis of the PPP models developed, it has to be assessed whether 
there is a need for any legislative changes for such PPP; 

• Present the models to the local banks and seek their recommendations and 
refine the PPP model (if there is a possibility for the people to take bank loan 
on lower rate, which can be supported by the KRG, which would make 
commercial sense for them to invest in such solar heater boilers). 

• Finalize the PPP model for the different type of buildings; 
• Draft action plan to implement the PPP model. 

 
Ø Present the recommendation for national authority, the second phase will be to 

implement the Solar Heat programme based on the assessments made and through the PPP or direct 
financing from KRG or with the support of an IFI. The whole programme can be done as blending 
financing (the pilot phase would be in a form of a grant and the second phase a loan). 
 

Ø Raising awareness campaigns to rationalize electricity and water consumption at the regional 
level; 

Ø Raising awareness campaigns to rationalize electricity and use of solar water heater for homes 
benefiting from the project. 

 

General objectives 
 

Ø The main goal of this assignment is to motivate the installation of 1000 solar heaters 
in governorate of Erbil through enhancing coordination between the Universities 
and Private sector under the umbrella of the governorate. 

Ø The suggested proposal involves a sustainable solution that creates new 
employment opportunities, promotes sustainable development, reduces the 
burdens on citizens, and helps reduce the annual cost of electricity subsidies, which 
will improve the government increase the opportunities for creating sustainable 
energy solutions, expand the economic cycle and reduce environmental issues 
resulting from the use of private generators. 

Ø All this aims at preparing and establishing sound and steady foundations that 
contribute to sustainable development through: 

- Establishing an affordable and reliable sustainable energy market; 
- Involving stakeholders from the governorate, universities, consultants, 

university students, associations and citizens in this work; 
- Providing the opportunity for universities to participate in preparing for the 
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work through study, supervision, implementation and evaluation of the 
results; 

- Preparing manuals and technical instructions for proper installation and 
maintenance procedures; 

 
Number of houses 2015 estimated 403467, Number of houses in 2030 estimated 653616 

Analysing the house consumption 
Type of load in house Load 

in 
watt 

Hours of 
operation 
per day 

Number of 
Appliances 

Actual energy 
consumption 
KWh/day 

Contribution to energy 
consumption in houses 

Energy 
saving in 
MWh/a 

Energy saving 
Contribution 

Energy saving 
Contribution 

Other 100 
1300 

 
1800 
1800 

 
500 

 
500 

 
60 

2 
1 

 
4.35 
0.6 

 
8 

 
7 

 
6 

4 
2 

 
2 
1 

 
1 

 
1 

 
4 

1 
3 

 
16 
1 

 
4 

 
4 

 
1 

3% 
9% 

 
54% 
4% 

 
14% 

 
12% 

 
5% 

 
0% 

9543 
509820 

 
747201 
12883 

 
477140 

 
417497 

 
171770 

 
501116 

0.04 
2.14 

 
3.13 
0.05 

 
2.00 

 
1.75 

 
0.72 

 
2.10 

0.14% 
7.35% 

 
10.77% 
0.19% 

 
6.88% 

 
6.02% 

 
2.48% 

 
7.22% 

Water Heater replaced 
with SWH 
A/C replaced with EE type 
Washing Machine 
replaced with EE type 
Refrigerator replaced with 
EE type 
Freezer replaced with EE 
type 
Lighting replaced with 
efficient led lights 
Paint the roof with White 
Painting SR 0.8 and TE 0.9 

    29 100% 2846970 11.93 41.04% 

 
- Evaluating the experience at the regional level; 
- Encouraging the establishment of specialized companies by ESCO; 
- Creating new job opportunities; 
- Training technicians on proper installation and maintenance; 
- Reducing financial expenses on citizens; 
- Training the technical staff in the governorates on the various stages of 

installation of solar heaters and how to maintain and evaluate their 
performance; 

- Mainstreaming the concept of quality, quality and efficiency as a new 
measure through local procurement and implementing the 
sustainability law in public procurement; 

- Expanding the concept of sustainability in the governorate, and giving 
it a role in leading the community with a sustainable vision. 

Ø Workout with national level in legislation to support the promoting of the SWH 
initiative. (This could be free toward houses and could support reducing the burden by 
support subsidy for electricity) 

Ø Support establishing the support mechanise to apply the initiative for SWH in all 
existing building (after the publishing legislation) 

The calculated reduction in consumption is based on following: 
 
• The action applied for 1000 houses will reduce the consumption in each house in 
around 781 KWh/a which count for 781 MWh/a, which equal to 781 x 0.82 (emission 
factor for electricity) = 640 tCO2. 
• The estimated 3% of houses will follow the same methodology through awareness 
campaigns 15754 MWh and this equal to 12918 tCO2. 
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Implementing the legislation for rationalise the demand for energy 
Background 
After publishing the new national legislation for EE and RE in KRG, a 
further action should be developed on local level to enhance the 
implementation and link it with the service provided by the 
governorate. 
Description of the action 
By applying the developed recommended National strategic plan for 
regulating energy consumption in houses: 
 

Ø Moderate the local laws and regulation to support implementation 
of EE and RE legislation on local level, by providing the incentive 
and taxation; 

Ø Apply the national legislation of the high reflective roofs and 
establish the support mechanise to apply the initiative for high 
reflective roofs in all existing building; 

Ø Apply the national legislation polices related to energy efficiency 
appliances in residential sectors; 

Ø Apply the national legislation polices related to Solar Water 
Heater; 

Ø Raising awareness campaigns to rationalize electricity and water consumption for 
homes benefiting from the project; 

Ø Carry out advertising campaigns to promote the implementation of high reflective 
roofs and explain the importance on reducing the house temperature in summer 
(with specific information high reflective roof characterized by SR 0.8 and TE 0.9 
to ensure obtaining the good results). 

Ø Launch the yearly awareness campaign accompanied by the demonstration 
effective solutions that are available and easy to apply targeting the residential sectors 
in all Erbil Governorate. The targeting measure should cover key factors affecting the 
energy consumptions, rationalising the water consumption, energy consumption, 
thermal insulation, green areas: 

- Regulation of water consumptions; 
- Regulating the electricity consumption; 
- House appliance EE rating; 
- Promoting the Solar Water Heater; 
- Replacement of lights with more efficient light like LED; 
- Paint the roof with white colour to reduce the heat observation; 
- Promote the heat insulation for walls and roof as possible; 
- Reduce the house temperature leakage; 
- Turning off the lights after leaving the place; 
- Focus on using natural lighting whenever possible through; 
- Promote the thermal calendar (Setting the temperature cooling unit in 

summer at the rate of 25oC and in winter at 20oC); 
- Installing eyebrow on the windows (Sun shade); 
- Promote planting trees around the houses (preferable need little 

water); 

Mitigation	
MWh/a	 t	CO₂/a	
2248614	 1843863	

Contribution	in	%	
25.73%	
Cost	in	$	
12000000	

Years	of	Implementation	
	 	 	 	 	 	 	
Key	performance	Indicator	
Number	of	houses	apply	

the	measures	
Measurement	Units	

Compare	the	measure	in	
reduction	of	energy	
consumption	in	MWh	

Priority	of	action	
	 	 	 	 	 	 	

Area	of	intervention	
BE	

Origin	of	action	
Local	Authority	

Policy	instrument	

EM	
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- Promoting energy saving measures like using Pressure cooker could 
save lot of LPG gas. 

In the campaign the affordable solutions with tools should be presented with lesson 
learned to support the success of the campaign. Utilising the public media like social 
networks, Newspaper, TV, Sign boards…etc. 

Ø Monitor and review the awareness campaign achievement and do the needed 
modification or update on the plan to gain better results. 

 
Number	of	houses	2015	estimated	403467,	Number	of	houses	in	2030	estimated			653616	

Analysing	the	house	consumption	
Type	of	load	in	house	 Load	

in	
watt	

Hours	of	
operation	
per	day	

Number	of	
Appliances	

Actual	
energy	

consumption	
KWh/day	

Contribution	to	
energy	

consumption	in	
houses	

Energy	
saving	in	
MWh/a	

Energy	
saving	

Contribution	

Energy	
saving	

Contribution	

Other	 100	 2	 4	 1	 3%	 9543	 0.04	 0.14%	
Water	Heater	
replaced	with	SWH	

1300	 1	 2	 3	 9%	 509820	 2.14	 7.35%	

A/C	replaced	with	EE	
type	

1800	 4.35	 2	 16	 54%	 747201	 3.13	 10.77%	

Washing	Machine	
replaced	with	EE	type	

1800	 0.6	 1	 1	 4%	 12883	 0.05	 0.19%	

Refrigerator	replaced	
with	EE	type	

500	 8	 1	 4	 14%	 477140	 2.00	 6.88%	

Freezer	replaced	with	
EE	type	

500	 7	 1	 4	 12%	 417497	 1.75	 6.02%	

Lighting	replaced	with	
efficient	led	lights	

60	 6	 4	 1	 5%	 171770	 0.72	 2.48%	

Paint	the	roof	with	
White	Painting	SR	0.8	

and	TE	0.9	

		 		 		 		 0%	 501116	 2.10	 7.22%	

		 		 		 		 29	 100%	 2846970	 11.93	 41.04%	
 

 
 
 

Implementing	the	legislation	for	
rationalise	the	demand	for	energy		

		 		 2248614	 1843863	 25.73%	 	
12,000,000		

Moderate	the	local	laws	and	regulation	
to	support	implementation	of	EE	and	
RE	legislation	on	local	level	

		 		 		 		
		

		

Apply	the	national	legislation	of	the	
high	reflective	roofs		

		 		 480956	 364541	 5.50%	 	to	be	
developed		

Apply	the	national	legislation	polices	
related	to	energy	efficiency	appliances	
in	residential	sectors;	

		 		 1277541	 779000	
14.62%	

	to	be	
developed		

Apply	the	national	legislation	polices	
related	to	Solar	Water	Heater.	

		 		 490117	 397119	 5.61%	 	to	be	
developed		

Raising	awareness	campaigns	to	
rationalize	electricity	and	water	
consumption		

		 		 		 		 		 	1,000,000		

	Carry	out	advertising	campaigns	to	
promote	the	implementation	of	high	
reflective	roofs		

		 		 		 		 		 	1,000,000		

Launch	the	yearly	awareness	campaign		 		 		 		 		 		 	10,000,000		
Monitor	and	review	the	awareness	
campaign		
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Summary actions for Residential sector 

 
Sectoral	
&	field	
of	

action	

Action	
NO.	

Key	actions	and	Measures	 BAU	Scenario	 Mitigation	in	Energy	 Mitigation	
in	%	

	Costing	in	
$		

MWh/a	 t	CO2/a	 MWh/a	 t	CO2/a	 	

Residential	building	 12725375	 7165010	 3531968	 2645815	 37%	 	
15,614,000		

Priority	
Action	
NO	2	

5.00	 Promoting	measures	for	
energy	conservation	in	
existing	building		

		 		 276642	 226728	 3.16%	 	1,884,000		

5.11	 Join	efforts	by	assign	the	
support	team	from	
stakeholders	and	energy	
team	to	support	
implementation	of	
promotion	of	SWH	in	
building.	

		 		 		 		 		 	20,000		

5.12	 Setting	the	base	for	Energy	
Auditing	for	houses		

		 		 		 		 		 	100,000		

5.13	 Establishment	of	social	
committee	for	support	the	
collection	data	for	houses		

		 		 		 		 		 	30,000		

5.14	 	Establish	household	
technical	support	group	

		 		 		 		 		 	50,000		

5.15	 Conduct	energy	auditing	 		 		 		 		 		 	24,000		

5.16	 Prepare	Procurement	
package		

		 		 		 		 		 	20,000		

5.17	 Implementation	phase	 		 		 1237	 896	 0.01%	 	100,000		

5.18	 	Develop	the	Information	Kit	
and	CAPP	

		 		 		 		 		 	20,000		

5.19	 Launch	awareness	campaign	
toward	sustainable	
movement		

		 		 275405	 225832	 3.15%	 	1,500,000		

5.20	 Develop	the	
recommendation	for	
National	strategic	plan	for	
regulating	energy	
consumption	in	houses	

		 		 		 		 		 	40,000		

Priority	
Action	
NO	3	

6.0	 Implementing	and	
promoting	Green	Building	
code	in	new	building	

		 		 974041	 548433	 7.65%	 	340,000		

6.1	 Conduct	a	round	table	to	
debate	on	Green	Building	law	
with	developers,	investors,	
designers,	consultants,	
universities	and	NGO's	in	
coordination	with	national	
authorities		

		 		 974041	 548433	 7.65%	 	10,000		

6.2	 Issuing	detailed	instructions	
on	how	to	apply,	implement	
and	process	the	Green	
Building	with	clear	frame	
work	supported	by	national	
authorities	

		 	10,000		
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6.3	 Issuing	instructions	for	
granting	building	licenses	
within	the	Green	Building	
Code	in	local	level	base	

		 	10,000		

6.4	 Promote	a	package	of	
incentives	for	developers	and	
owners	as	well	as	for	buyers	
in	New	Green	Building	Code	

		 	10,000		

6.5	 Imposing	fines	on	buildings	
that	violate	building	
instructions	

		 		

6.6	 Raising	awareness	on	Green	
building	code	among	citizens	
to	promote	the	green	
culture.	

		 	300,000		

6.7	 Issuing	certificates	for	
buildings	committed	for	
Green	Building	Code	

		 		

6.8	 Annual	review	of	progress	
made	and	achievement	
monitoring	for	new	Green	
building	code		

		 		

6.9	 Strict	legislative	enforcement	
of	the	building	law	in	two	
phases:	

		 		

		 7.0	 High	reflective	roofs	to	
minimize	energy	
consumption	in	residential	
buildings	

		 		 16136	 13231	 0.18%	 	120,000		

7.1	 Carry	out	advertising	
campaigns	targeting	the	
residential	sector	to	promote	
the	implementation	of	high	
reflective	roofs	(with	specific	
information	high	reflective	
roof	

		 		 15353	 12589	 0.18%	 	20,000		

7.2	 Conduct	sample	
implementation	around	1000	
houses	and	implement	of	
high	reflective	roofs	

		 		 783	 642	 0.01%	 	100,000		

7.3	 Workout	with	national	level	
in	legislation	to	support	the	
promoting	of	the	high	
reflective	roofs	initiative	

		 		 		 		 		 		

7.4	 Carry	out	advertising	
campaigns	targeting	the	
residential	sector	to	Promote	
the	set	point	temperature	in	
summer	on	25°C	and	20°C	in	
winter	

		 		 		 		 		 		

7.5	 Support	establishing	the	
support	mechanise	to	apply	
the	initiative	for	high	
reflective	roofs	

		 		 		 		 		 				

Priority	
Action	
No	4	

8.0	 Launching	the	concept	of	
SWH	and	ESCO	in	KRG	

		 		 16535	 13559	 0.19%	 	1,270,000		

8.1	 Join	efforts	by	assign	the	
support	team	from	
stakeholders	and	energy	
team	to	support	
implementation	of	
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promotion	of	SWH	in	
building.	

8.2	 Assessment	of	the	
technologies	and	potential	of	
Solar	Heat	boilers	in	different	
types	of	buildings	in	Private	
Houses	

		 		 		 		 		 	20,000		

8.3	 Setting	the	base	for	Energy	
Auditing	for	houses	
Formation	in	comprehensive	
and	simplified	form	

		 		 		 		 		 	50,000		

8.4	 Based	on	best	results	install	
1000	solar	water	heater	in	
Erbil	districts:	

		 		 781	 640	 0.01%	 	1,000,000		

8.5	 Based	on	the	analysis	and	
best	practices	in	the	region	
propose	models	for	financing		

		 		 		 		 		 		

8.6	 Present	the	recommendation	
for	national	authority	

		 		 		 		 		 		

8.7	 Raising	awareness	campaigns	
to	rationalize	electricity	and	
water	consumption	at	the	
regional	level;	

		 		 		 		 		 	100,000		

8.8	 Raising	awareness	campaigns	
to	rationalize	electricity	and	
water	consumption	for	
homes	benefiting	from	the	
project	

		 		 15754	 12918	 0.18%	 	100,000		

		 9.0	 	Implementing	the	
legislation	for	rationalise	the	
demand	for	energy		

		 		 2248614	 1843863	 25.73%	 	
12,000,000		

9.1	 Moderate	the	local	laws	and	
regulation	to	support	
implementation	of	EE	and	RE	
legislation	on	local	level	

		 		 		 		 		 		

9.2	 Apply	the	national	legislation	
of	the	high	reflective	roofs		

		 		 480956	 394384	 5.50%	 	to	be	
developed		

9.3	 Apply	the	national	legislation	
polices	related	to	energy	
efficiency	appliances	in	
residential	sectors;	

		 		 1277541	 1047584	 14.62%	 	to	be	
developed		

9.4	 Apply	the	national	legislation	
polices	related	to	Solar	
Water	Heater.	

		 		 490117	 401896	 5.61%	 	to	be	
developed		

9.5	 Raising	awareness	campaigns	
to	rationalize	electricity	and	
water	consumption		

		 		 		 		 		 	1,000,000		

9.6	 	Carry	out	advertising	
campaigns	to	promote	the	
implementation	of	high	
reflective	roofs		

		 		 		 		 		 	1,000,000		

9.7	 Launch	the	yearly	awareness	
campaign		

		 		 		 		 		 	
10,000,000		

9.8	 Monitor	and	review	the	
awareness	campaign		
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Tertiary Sector 
 
The tertiary sector represents the 
national authority buildings and 
facilities, Commercial buildings, non-
residential building. 
The study couldn’t cover all building but 
it concentrates on available data of 
consumption in Health building, 
educational and endowment and 
religious. further review need for other 
ministries buildings and commercial 
buildings required while start 
implementation of SEAP. 
The below tables summaries the data 
available and suggested actions are followed, where most other can be replicated 

 
 

Sector Base year 2015 BAU 
2030 

MWH tCO₂  MWH tCO₂  
Tertiary buildings, 
equipment/facilities 

2391690 1961186 3874537 3177121 

Health buildings and Facilities   122146 48550 
Directorate of Erbil Endowment & 
Religious Affairs 

  57,206 46,909 

Erbil General Directorate of 
Education 

  138489 85879 

 
 

Governmental Sector 
 

District 
 

Average number of Subscribers Electrical Consumption in 
MWh 

Hawler 1 
Hawler 2 
Hawler3 
khabat 
Soran koye 
Shaqlawa 
SalahDin 

1896 
1146 
1200 
276 
1013 
643 
596 
112 

438,023 
220,588 
400,329 
61,799 
91,091 
29,807 
67,913 
48,748 

Total 6882 1,358,296 
 

The data provided for the Electrical consumption through Governorate network excluded 
the Backup Diesel generator for cut-off period 

 
 
 
 
 
 
 
 

 
Table 28 Tertiary sector electrification consumption 

Tertiary sector consumption of electricity in 
MWh 

 
Governmental 
sector 

 
Commercial sector 

 Total 
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Consumption with cut-off time 1,893,421 1,349,21
8 

544,203 

Consumption without cut-off 
time 

2,391,689 1,704275 687,415 

 
 

Erbil Directorate General of Health 

Introduction 
The information from Healthcare facilities in Erbil Governorate was not provided however the 
model of Erbil will be used as it contains the information of energy consumption. 
The source of information on number of PHC and HC will be used from RAND Corporation report 
on the future of health care in the Kurdistan Region-Iraq. 

 
 

Table 29 Data on PHC and HC centres in KRG 

 
 

the data for consumption of energy will be estimated based on Erbil data with support of the 
information provided in table 29, due to non-availability of data from Erbil Directorate 
General of Health at time of preparation the report. 

 
Table 30 Electrification consumption with calculation of future demand in Erbil Directorate General of Health 

Electrification	consumption	for	utility	supply	and	backup	generators	 Base	year	
2015	

BAU	2030																															
x	1.62	The	following	analyses	was	made	according	

to	given	data	on	litre	stage	more	precise	
data	should	be	collected	and	verified	

Consum
ption	of	
electrici
ty	in		

Cost	in	
Iraq	

Diners	150	
IQD/KWh	

Quant
ity	of	
Fuel	
consu
med	
for	
BDG	

Estimat
ed	fuel	
cost	in	
Iraq	

Dinners	

		 cost	of	
electricity	
from	utility	
for	each	
building	in	

IQD	

consum
ption	in	
each	

building	
KWh	

numbe
r	of	

buildin
gs	

total	
consum
ption	in	
building	
KWh	

cost	of	
electricity	

from	
utility	for	
building	in	

IQD	

Fuel	in	
Litre		

657.5	 Ener
gy	in	
MW
h	

Emiss
ion	in	
tCO2	

Ener
gy	in	
MW
h	

Emis
sion	
in	

tCO2	

Erbil	DGH	
main	
building	

	
60,264,
000		

	
401,760		

1	 	401,760		 	
60,264,00

0		

	
21,45
4		

	
14,105,
994		

	482		 	395		 	781		 	640		

DDGH	
admin.	
Buildings	

	
11,000,
000		

	73,333		 11	 	806,667		 	
121,000,0

00		

	
43,07
6		

	
28,322,
470		

	968		 	794		 	
1,56
8		

	
1,28
6		

Hospital	 	
385,560
,000		

	
2,570,4

00		

1	 	
2,570,40

0		

	
385,560,0

00		

	
137,2
59		

	
90,248,
029		

	
3,08
4		

	
2,529		

	
4,99
7		

	
4,09
7		
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emergency	
Hospital	

	
199,260
,000		

	
1,328,4

00		

1	 	
1,328,40

0		

	
199,260,0

00		

	
70,93
7		

	
46,640,
788		

	
1,59
4		

	
1,307		

	
2,58
2		

	
2,11
8		

other	
hospitals	

	
50,000,
000		

	
333,333		

25	 	
8,333,33

3		

	
1,250,000

,000		

	
445,0
00		

	
292,587
,500		

	
10,0
00		

	
8,200		

	
16,2
00		

	
13,2
84		

specializes	
centres	

	
1,620,0

00		

	10,800		 19	 	205,200		 	
30,780,00

0		

	
10,95
8		

	
7,204,6

75		

	246		 	202		 	399		 	327		

primary	
clinic	

	
516,000		

	3,440		 244	 	839,360		 	
125,904,0

00		

	
44,82
2		

	
29,470,
349		

	
1,00
7		

	826		 	
1,63
2		

	
1,33
8		

others	 	
450,000		

	3,000		 93	 	279,000		 	
41,850,00

0		

	
14,89
9		

	
9,795,8

30		

	335		 	275		 	542		 	445		

		 	
14,764,
120		

	
2,214,618

,000		

	
788,4
04		

518,375
,635		

	
17,7
17		

	
14,52
8		

	
28,7
01		

	
23,5
35		

 
 

Table 31 Fuel consumption in space heating with future demand in Erbil Directorate General of Health 

Fuel	consumption	space	heating		

Base	year	2015	 BAU	2030	x	1.62	The	following	analyses	was	made	according	to	given	data	
on	litre	stage	more	precise	data	should	be	collected	and	

verified	

Consumption	
of	space	
heating	in		

		

		 unit	cost	
IQD	

Fuel	in	
litre	
657.5	
IQD/L	

number	of	
buildings	 IQD	

Total	fuel	
consumption	

in	litre		

Energy	
in	

MWh	

Emission	
in	t	CO2	

Energy	
in	

MWh	

Emission	
in	t	CO2	

the	electricity	is	used	for	space	heating	 		 	  		
DDGH	main	
building	 	-		 	-		 1	 0	 	-		 		 	  		
DDGH	admin.	
Buildings	 	-		 	-		 11	 0	 	-		

		 	  		
Diesel	fuel	for	space	heating	 		 	  		

Hospital	 470400000	 	
715,437		 1	 470400000	 	715,437		 	7,154		 	1,910		 	

11,590		 	3,095		

Emergency	
Hospital	

	
109,200,000		

	
166,084		 1	 109200000	 	166,084		 	1,661		 	443		 	2,691		 	718		

Other	
Hospitals	

	
121,597,727		

	
184,940		 25	 3039943175	 	4,623,488		 	

46,235		 	12,345		 	
74,901		 	19,998		

Kerosene	fuel	for	space	heating	 		 	 	-				 	-				
specializes	
centres	 	1,000,000		 	1,521		 19	 19000000	 	28,897		 	280		 	73		 	454		 	118		

primary	clinic	 	652,941		 	993		 244	 159317604	 	242,308		 	2,350		 	609		 	3,808		 	986		
others	 	-		 	-		 93	 0	 	-		 	-				 	-				 	-				 	-				

		 		 		 		 	
3,797,860,779		 	5,776,214		 	

57,681		 	15,380		 	
93,443		 	24,915		

 
 

It will be required before starting to verify the energy consumption data and update the 
table to ensure proper monitoring and successful implementation of actions. 



 

89  

Improvement of Energy Efficiency in Erbil Directorate General of Health DGoH 
Main Building and branches 
 
Background: 
Erbil Directorate General of Health is responsible for managing 27 
hospitals (public 20 and private 7), 244 primary healthcare centres 
(PHCs), 19 specialized centres, more than 200 private clinics and 
laboratories. They provide healthcare services for patients from all 
over Erbil Governorate that are focused on providing tertiary and 
advanced health care services for the community. 
The annual energy bill represents a huge part of the Directorate's 
annual expenditure and it is constantly rising due to the increase in 
demand on the services. For that reason, it is vital to enhance the Erbil 
technical and admin staff capacity in facing the current challenges by 
developing energy audit measures supported with performance 
indicators. 
Converting Erbil DGoH building to green building would assist the tech 
and admin staff to keep pace with the implementation of the 
energy measures and ensure successful implementation, thus 
facilitating the replication of the measures in other similar sites. 
The participation of research institutes such as universities would 
enrich the process through the development of energy standards, 
measures and support the monitoring process, and would also promote creating new 
jobs and give high credibility and professionalism in the implementation. 
 
Description of the action 
To start, it is important to assign a technical partner from the research centres like 
university who is specialised in engineering and sustainable development. The technical 
partner would lead the process of work starting from the development of the energy auditing 
guideline, measures and indicators and support in producing the reports, analyses and 
guideline books. Also, it is important to cooperate with the local specialist technical 
companies to benefit from the available technologies in the market and to enhance 
the technical staff capacity in understanding new technologies. This should also be 
supported with a visibility study to ensure compliance with the standards. 
The action will target the Main Erbil DGoH with branch office as a pilot project to implement 
the below actions, which could also be reviewed and updated by the technical teams 
prior to implementation. 
 

Ø Assigning energy team from the staff of Erbil DGoH with Energy Consultant to 
follow up the implementation of actions in collaboration with the Erbil University. 

Ø Implementing simplified consumption saving measures supported with 
training and leaflet 

- Turning off the lights before leaving the room; 
- Depending on natural lighting whenever possible; 
- Proper use of the computer. It is better to set it automatically on the 

energy saving mode; 
- Prevent printing paper unless it is necessary; 
- Setting the temperature cooling unit in summer at the rate of 25oC and in 

Mitigation 
MWh/a t CO₂/a 

696 571 
Contribution in % 

1.18% 
Cost in $ 
356000 
Years of 

Implementation 
       
Key performance 

Indicator 
Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of 

intervention 
SWH-BC-EELS 

Origin of action 
Local Authority 

Policy instrument 
EM 
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winter at 20oC and developing the thermal calendar; 
- Activation of periodic maintenance works such as cleaning the air-condition 

unit filters on a monthly base and cleaning the outdoor units every two months 
to check the thermostat functioning and gas pressure each year; 

- Installing photo cell for outdoor lights; 
- Installing motion sensors in public places such as bathrooms and stairs; 
- Replacing the defective lamps with efficient lamps like LED. 
- Replace the Water taps in the bathrooms with motion seniors to reduce 

the water consumptions 
 

Ø Conducting an analytical study of energy consumption: 
- Conducting an analytical study of consumption in these buildings or facilities 

to identify the source of consumption and then issuing advice of measures that 
could help reduce energy consumption which is called Energy Auditing for 
buildings; 

- Launch meeting with Erbil DGoH staff to explain the results and present the 
actions as a kind of raising awareness activities; 

- Review the feedback and update the plan 
- Prepare simplified form for Energy Auditing which can be used in other new 

health centres as a result of lessons learned from this action. 
Ø Applying the measure related to the Energy Auditing and monitoring the 

results 
Divide the action into three types: simplified activates which do not need high 
budget and can be easily implemented, activates which can be done with 
business as usual process, and other activates which need budget. 
 
- For simplified affordable activates: 

• Set the measures, monitoring and evaluation indicators; 
• Apply the measures; 
• Review the results and update the actions to obtain best results; 
• Share the results with the staff and obtain their feedback; 
• Prepare report on activities and reached conclusion as best 

practice; 
• Other suggested actions by energy auditing. 

- The activates which can be done with business as usual process while 
replacement of defective equipment, appliances and fittings for example: 

• Insure purchasing energy saving appliances in any new purchase; 
• Replace defective equipment with efficient one; 

- The activates which need budget, assign the budget and sources of fund 
then if needed split the work to phases according to the fund availability: 

• Replace normal lights with efficient LED lights; 
• Replace the old A/C units with Energy saving one; 
• Other suggested actions by the energy auditing; 

Ø Design, supply and install Solar water heater on the Building 
- Install solar water heater with proper capacity on the roof top of the 

building; 
- Train the maintenance staff on the operation and maintenance of the 
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system; 
- Replace the water taps in the bathrooms with motion seniors to reduce 

the water consumptions. 
Ø Lesson learned report along with the challenges, solutions and benefits of the 

project to ensure best practices. 
Ø Preparing a Guide line book for Main and Branch building to convert them to 

green building. 
Ø Conducting a workshop with the head of department and maintenance staff of 

Health clinics centres to explain the progress and results obtained from the project. 
Ø Repeating the same actions in other buildings, benefiting from the lessons learned 

from previous projects and planning new projects in other centres. 
 
General objectives: 
These measures will be a model for transforming existing Erbil DGoH main building and 
branches into sustainable building and could establish for successful subsequent stages 
in development policies in Health Clinics. 
The reduction in operation and maintenance will be the main objectives, where the energy 
consumption will not only reduce the energy bill but also will bring live examples to the 
people that can-do part of the activates with low invest
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Improvement of Energy Efficiency of Health Facilities in Erbil Hospitals 
Background: 
Erbil Governorate constitute of 27 hospitals (public 20 and private 7). 
The annual energy bill represents a huge part of the hospitals annual 
expenditure and is constantly rising due to the increase in demand on 
the services. Energy conservation is an important part of the action 
and should be addressed in hospitals, knowing that electricity 
accounts for around 20% of a hospital's delivered energy consumption 
and it represents over 50% of a hospital's energy costs. 
The Lighting of hospitals in Erbil Governorate comprises 42% of 
the electricity used. Currently, more than 85% of the hospital lighting 
system is incandescent and halogen lamps, with only little use of 
compact fluorescent lamp (CFL) or light-emitting diode (LED). 
Upgrading incandescent lamps, halogen lamps and CFLs to LEDs 
represents a significant energy saving opportunity in the interest of 
the community. 
 

For year 2015 

 Annual energy 

consumption in 

MWh 

Annual cost of 

Consumption of Fuel for 

diesel generators in litre 

Sarezh Hospital 574 20000 

 

Converting the Erbil hospitals to green building would allow the tech and admin staff 
to keep pace with the implementation of the energy measures, test and ensure their 
proper implementation, thus facilitating the implementation and replication of the 
measures at other sites. 
The participation of research institutes such as universities will enrich the process through the 
development of energy standards, measures and support the monitoring process, would 
also promote creating new jobs and give high credibility and professionalism in 
implementation. 
 
Description of the action 
Sarezh Hospital have been selected as a pilot in this project. 
To start, it is important to assign a technical partner from the research centres like 
university who is specialised in engineering and sustainable development. The technical 
partner would lead the process of work starting from the development of the energy auditing 
guideline, measures and indicators and support in producing the reports, analyses and 
guidelines books. Also, it is important to cooperate with the local specialist technical 
companies to benefit from the available technologies in the market and to enhance the 
technical staff capacity in understanding the new technologies. This should also be 
supported with a visibility study to ensure the compliance with the standards. 
The list below will brief the main base of measures which could be made to ensure 
successful implementation and could be reviewed and updated by technical teams 
prior to implementation: 

Ø Assigning energy team from the Hospital staff with Energy Consultant to follow 

Mitigation 
MWh/a t CO₂/a 

4851 3978 
Contribution in % 

8.19% 
Cost in $ 
1184000 

Years of Implementation 
       

Key performance 
Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

SWH-BC-EELS 
Origin of action 
Local Authority 

Policy instrument 

EM 
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up the implementation of actions in collaboration with the Erbil University. 
Ø Implementing simplified consumption saving measures supported with 

training and leaflet: 
- Turning off the lights before leaving the room; 
- Depending on natural lighting whenever possible; 
- Proper use of the computer. It is better to set it automatically on the energy 

saving mode; 
- Prevent printing paper unless it is necessary; 
- Setting the temperature cooling unit in summer at the rate of 25oC and in winter 

at 20oC and developing the thermal calendar; 
- Activation of periodic maintenance works such as cleaning the air-condition unit 

filters on a monthly base and cleaning the outdoor units every two months to 
check the thermostat functioning and gas pressure each year; 

- Install photo cell for outdoor lights; 
- Installing motion sensors in public places such as bathrooms and stairs; 
- Replacing the defective lamps with efficient lamps like LED. 
- Replace the Water taps in the bathrooms with motion seniors to reduce the 

water consumptions 
Ø Conducting an analytical study of energy consumption: 

- Conduct an analytical study of consumption in these buildings or facilities 
to identify the source of consumption and then issuing advice on measures that 
could help reduce energy consumption which is called Energy Auditing for 
buildings; 

- Launch meeting with Hospitals staff to explain the results and present the 
actions as a kind of raising awareness activities; 

- Review the feedback and update the plan; 
- Prepare simplified form for Energy Auditing which can be used in other new health 

centres as results of lesson learned from this action. 
Ø Applying the measure related to the Energy Auditing and monitoring the 

results. 
Divide the action into three types, simplified activates which do not need high 
budget and can be easily implemented, activates which can be done with 
business as usual process, and other activates which need budget. 
- For simplified affordable activates: 

• Set the measures, monitoring and evaluation indicators; 
• Apply the measures; 
• Review the results and update the actions to obtain best results; 
• Share the results with the staff and obtain their feedback; 
• Prepare a report on activities and reached conclusion as best practice; 
• Other suggested actions by energy auditing. 

- The activates which can be done with business as usual process while 
replacement of defective equipment, appliances and fittings for example: 
• Insure purchasing energy saving appliances in any new purchase; 
• Replace defective equipment with efficient one; 

- For the activates which need budget, assign the budget and sources of 
fund then if needed split the work to phases according to the fund 
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availability: 
• Replace normal lights with efficient LED lights; 
• Replace the old A/C units with Energy saving one; 
• Other suggested actions by the energy auditing. 

Ø Design, supply and install Solar water heater on the Building 
- Install PV solar system with proper capacity on the roof top of the building 
- Train the Maintenance staff on the operation and maintenance of the 

system 
- Lesson learned report along with the challenges, solutions and benefits of the 

project to ensure best practices. 
Ø Preparing a Guideline book for hospitals to convert them to green building. 
Ø Conduct workshop with the head of department and maintenance staff of 

Health clinics centres to explain the progress and results obtained from the 
project. 

Ø Repeat the same actions in other Hospitals, benefiting from the lessons 
learned from previous projects and 

Ø planning new projects in other centres. 
 
General objectives: 
These measures will be a model for transforming existing hospitals into sustainable 
building and could establish for successful subsequent stages in development policies 
in hospitals. 
The reduction in operation and maintenance will be the main objectives, where the energy 
consumption will not only reduce the energy bill, but also will produce and bring live 
examples to the people that can do part of activates with low invest. Using the PV solar 
system and integrating it with backup generators would not only reduce the fuel 
consumption, but also would help in increasing the life span of generators and reduce 
air pollution. 
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Pilot project in Health Clinic Centres / Primary healthcare centres (PHCs), 
Background: 
The usage of renewable energy sources (RE) in the health clinic 
buildings and facilities, is a necessity, due to their high demand for 
energy and long hours of operation with a significant number of 
Health clinics. Due to the inadequate power production capacity, 
the power provider has in recent years instituted a rotating power 
outage regimen in KRG, forced the Health Clinics to turn to the diesel 
generators during the power outages, causing addition burden to 
their budget due to the high cost for operation and maintenance of 
generators, not to mention the effects of air pollution knowing that, 
around 40 % of energy losses occur in transmission of Power from 
the main power Station to facilities. Using the RE resources in Health 
Clinic buildings & facilities will not only mitigate the emissions, but also 
will reduce the unseen losses due to power transmission. Moreover, 
the cost for producing one KWh of electricity in Erbil is counted for 
180 IQD where the actual tariff is only 60 IQD per one KWh, so using 
renewable energy resources will have significant benefits in producing 
clean energy as well in reducing public burden expenditures. The General Directorate of Erbil 
Electricity had carried a number of measures for health clinics in Erbil Governorate to 
find out the best suitable places for the use of the RE resource. These measures did not 
denote the data for energy auditing, which is highly recommended to do along with energy 
conservation actions before any implementation of RE in these buildings. In the following 
action, the selected clinics will have three step- measures starting from Energy Auditing 
and selection of actions related to energy conservation followed with implementation of 
RE. In addition, those measures can be the first phase of work to convert all clinics to 
green ones. 
Shady Clinic centre (Shady Quarter /ERBIL) 
Annual energy consumption based on 2015 approximately (270,000 kWh/year) 
Total amount of fuel (gasoline) consumed for electricity by diesel generators based on 2015 
Is (30000 litres/year). The average number of employees are (140 employees). 
The average number of patients are (550 patients /day). Razhan Clinic centre (Bnaslawa 
province/ERBIL) 
Annual energy consumption based on 2015 approximately (108,360 kWh/year). 
Total amount of fuel (gasoline) consumed for electricity by diesel generators based on 2015 
Is (50000 litres/year). The average number of employees are (140 employees). 
The average number of patients are (500 patients /day). Qalat Clinic centre (new Qalat 
province/ERBIL) 
Annual energy consumption based on 2015 approximately (222,850 kWh/year). 
Total amount of fuel (gasoline) consumed for electricity by diesel generators based on 2015 
Is (42000 litres/year). The average number of employees are (68employees). 
The average number of patients are (180 patients /day). Rzgary Clinic centre (Rzgary 
province/ERBIL) 
Annual energy consumption based on 2015 approximately (50,000 kWh/year). 
Total amount of fuel (gasoline) consumed for electricity by diesel generators based on 2015 
Is (0 zero litres/year). The average number of employees are (42employees). 
The average number of patients are (300 patients /day). 

Mitigation 
MWh/a t CO₂/a 

727 596 
Contribution in % 

1.23% 
Cost in $ 
605000 

Years of Implementation 
       

Key performance 
Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

SWH-BC-EELS- 
Origin of action 
Local Authority 

Policy instrument 

EM 
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Description of action: 

Ø Assigning energy team from the staff of the clinic with Energy Consultant to 
follow up the implementation of actions in the clinics in collaboration with the 
University. 

Ø Implementing simplified consumption saving measures supported with 
training and leaflet: 
- Turning off the lights before leaving the room; 
- Depending on natural lighting whenever possible; 
- Proper use of the computer. It is better to set it automatically on the energy 

saving mode; 
- Prevent printing paper unless it is necessary; 
- Setting the temperature cooling unit in summer at the rate of 25oC and in winter 

at 20oC and developing the thermal calendar 
- Activation of periodic maintenance works such as cleaning the air-condition unit 

filters on a monthly base and cleaning the outdoor units every two months to 
check the thermostat functioning and gas pressure each year; 

- Install photo cell for outdoor lights; 
- Installing motion sensors in public places such as bathrooms and stairs; 
- Replacing the defective lamps with efficient lamps like LED. 

Ø Conducting an analytical study of energy consumption: 
- Conducting an analytical study of consumption in these buildings or facilities 

to identify the source of consumption and then issuing advice on the measures 
that could help reduce energy consumption which is called Energy Auditing for 
buildings; 

- Launch meeting with clinic staff to explain the results and present the actions as 
a kind of raising awareness activities; 

- Review the feedback and update the plan; 
- Prepare simplified form for Energy Auditing which can be used in other new 

health centres as results of lessons learned from this action. 
Ø Applying the measure related to the Energy Auditing and monitoring the 

results: 
Divide the action into three types: simplified activates which do not need high 
budget and can be easily implemented, activates which can be done with 
business as usual process, and other activates which need budget. 
- For simplified affordable activates: 

• Set the measures, monitoring and evaluation indicators; 
• Apply the measures; 
• Review the results and update the actions to obtain best results; 
• Share the results with the clinic staff and obtain their feedback; 
• Prepare report on activities and reached conclusion as best practice; 
• Other suggested actions by energy auditing. 

- The activates which can be done with business as usual process while 
replacement of defective equipment, appliances and fittings for example: 
• Insure purchasing energy saving appliances in any new purchase; 
• Replace defective equipment with efficient one; 
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- For the activates which need budget, assign the budget and sources of fund 
then if needed split the work into phases according to the fund availability: 
• Replace normal lights with efficient LED lights; 
• Replace the old A/C units with Energy saving one; 
• Other suggested actions by the energy auditing. 

Ø Design, supply and install PV Solar System to supply Green Energy to the 
Building 
- Design, supply and install the PV solar energy system in way to have 50% of 

building energy consumption estimated for 100 PV solar panel with each one 
having a 250 W with a total capacity of 25KWp. The PV system, operated On 
Grid system, should be integrated with the Backup Generators; 
• Install solar water heater with a capacity of 400L on the roof top of the 

building; 
• Train the maintenance staff of the MOH on the operation and 

maintenance of the system; 
• Replace the water taps in the bathrooms with motion senior ones to 

reduce the water consumptions 
Ø Lesson learned report along with the challenges, solutions and benefits of the 

project to ensure best practices. 
Ø Preparing a Guideline book for Health Clinics to convert them to green 

building. 
Ø Conduct workshop with the head of department and maintenance staff of Health 

clinics centres to explain the progress and results obtained from the project. 
Ø Repeat the same actions in another Health Clinic Centres, benefiting from the 

lessons learned of previous projects. 
General objectives: 
These measures will be a model for transforming existing health Clinic centres into 
sustainable building and could establish for successful subsequent stages in 
development policies in Health Clinics. 
The reduction in operation and maintenance will be the main objectives, where the energy 
consumption will not only reduce the energy bill, but also will produce and bring live 
example to the people that can do part of activates with low invest. Using the PV solar 
system and integrating it with backup generators would not only reduce the fuel 
consumption, but also would help in increasing the life span of generators and reduce 
air pollution.
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Ensure proper Implementation of New Public procurement in Erbil DGoH 
Background: 
The public procurement impacts more than 30% of Erbil DGoH, 
making it an important tool for public authorities to implement 
national energy efficiency policies, by promoting the production and 
the consumption of energy efficient products and services. This 
means using the opportunity created by the KRG government to 
orientate the use of this money on products and services aimed at 
the production of renewable energy and energy saving, improving 
competitiveness and promoting a balanced and sustainable 
economic growth in the governorate. 
The public procurement plays a key role in rationalizing public 
expenditures and in strengthening accountability, enhancing 
transparency and consequently contributing to sustainable 
development. Kurdistan government has reformed the new 
regulation on public procurement. The law was officially issued by 
the Minister of Planning in January 2016, and the regulation became 
effective in July 2016. The KRG Government officially adopted the 
modern Public Procurement Regulation (Regulation #2 for 2016) defining the legal, 
institutional and procedural framework. 
The new rule relies on developing a new legal framework based on clear and 
comprehensive provisions, the centre piece being the new Procurement Regulation 
embodies a balanced, win-win approach to allocating risk and responsibilities between 
the public and private sectors. The new legal framework also specifies institutional 
arrangements related to the 
execution of contracts, development of policies at the central level and ensuring 
methodical supervision, as well as other provisions that reinforce transparency and 
accountability. 
The main obstacles are the difficulties which are facing the tendering department in the 
governorate in the implementation where most of the governorate departments are not 
well trained on implementation; moreover, the contactor is still not fully aware of the 
new rules and doesn’t know how to implement it. 
This brings more pressure on the contracting department which cannot be fully able to 
implement it inclusively. The unfavourable legislative conditions include: 

- institutional hurdles and low skills; 
- Available information is unevenly provided; 
- Low awareness, which causes a lack of perception, demand and acceptance; 
- Increased energy demand, due to the population growth and urbanization; 
- national energy markets with different rules; 
- The cites characterized by an inefficient management of energy; 
- market conditions do not allow the formation of a critical mass of suppliers. 

Description of action: 
A comprehensive capacity building programs to be established on the new Regulation to 
cover the governorate and private sectors: 

Ø Assign a Sustainable procurement specialised to support conducting the 
following actions; 

Mitigation 
MWh/a t CO₂/a 

  
Contribution in % 

 
Cost in $ 
100000 

Years of Implementation 
       

Key performance 
Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

SWH-BC-EELS 
Origin of action 
Local Authority 

Policy instrument 

EM 
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Ø Training the administration departments on sustainable Procurement 
procedures; 

Ø Organize training of private sector representatives aiming Sustainable 
Procurement procedures; 

Ø Update the procurement specifications and procedures to meet the Sustainable 
Procurement; 

Ø Monitor the implementation and apply suitable actions to improve the results. 
 
General objectives: 
Building an effective and socially accountable public procurement system will: 

- Deliver quality services and support the sustainable development of KRG; 
- Be in line with the KRG 2020 Vision of ‘Effective, transparent, trusted and honest 

Government’; 
- Achieve Shared Prosperity and Protecting the Vulnerable; 
- Save the local resources; 
- Improve the energy efficacy and improve the sustainability; 
- promote the adoption of transnational approach for the shaping of energy efficient 

public procurement policies and procedures; 
- Override the national constraints in the implementation of energy efficient public 

procurement procedures, facilitating the coordination at transnational level and the 
achievement of national energy and resources policies objectives in KRG and 
precisely in Erbil; 

- Exchange of best practices on energy efficient public procurement practices; 
- Contribute to the re-orientation of suppliers towards the production of energy efficient 

services and products, through the removal of barriers which prevent enterprises 
from participation to public tenders requiring energy efficient measures/procedures, 
thus creating new business opportunities for the economic sector. 

- Upgrade the competences of private sector, increasing their awareness on the 
economic benefits deriving from a smart use of energy, thus fostering the creation 
of new enterprises and jobs in energy; 

- Enhance the role of public authorities, at all levels, in the diffusion of energy efficient 
behaviours in private sector, paving the way for transnational strategies in sustainable 
development and achieving energy efficacy objectives; 

- Increase the awareness of regional/local authorities and professional organizations 
representatives on the importance of sustainable procurement and upgrade their 
competences on the preparation/participation to energy efficient public tenders; 

- Seek the optimum combination of whole life costs and quality, instead of the 
lowest initial price; 

- Value for money, to acquire the goods, works or services needed, on the best 
available terms; 

- Consider the quality of assurance and environmental management systems; 
- Use specified criteria for ecological labels. 

Policy Instrument: 
The Government of Kurdistan Region remains keen on activating the reform roadmap to 
better serve its people, and acknowledges the support of international development 
partners, particularly the World Bank, which values its strong relation with KRG. 
In line with the KRG 2020 Vision of ‘Effective, transparent, trusted and honest 
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Government’, and as part of the 3-year economic reform plan aimed at “Achieving Shared 
Prosperity and Protecting the Vulnerable” launched in June 2016, the Government is 
exerting every effort to build an effective and socially accountable public procurement 
system that delivers quality services and supports the sustainable development of KRG. 
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Summary of Actions in Erbil Directorate General of Health 

 
 

Sectoral	
&	field	
of	

action	

Action	
NO.	 Key	actions	and	Measures	

BAU	Scenario	 Mitigation	in	Energy	
Mitigation	

in	%	
	Costing	in	

$		
MWh/a	 t	

CO2/a	 MWh/a	 t	CO2/a	

Tertiary	building	 3874537	 3177121	 1145826	 939577	 30%	 	
22,753,199		

		 		 Health	buildings	and	Facilities	 122146	 48550	 539778	 5145	 10.60%	 	2,245,000		

		 10.0	 Improvement	of	Energy	Efficiency	in	Erbil	
Directorate	General	of	Health	Main	
Building	and	branches	

2349	 1926	 696	 571	 1.18%	 	356,000		

		 10.1	 	Assign	energy	team	from	the	staff	with	
Energy	Consultant		

781	 640	 		 		 		 	10,000		

		 10.2	 Implementing	simplified	consumption	
saving	measures		

		 		 26	 21	 0.04%	 	1,000		

		 10.3	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 		 		 	5,000		

		 10.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 208	 171	 0.35%	 	100,000		

		 10.5	 Design	and	Supply	and	install	PV	Solar	
System	to	supply	Green	Energy	to	the	
Building	

		 		 45	 37	 0.08%	 	50,000		

		 10.6	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		

		 10.7	 Prepare	Guide	Line	book	for	Health	Clinics	
to	convert	them	to	green	building.	

		 		 		 		 			 	5,000		

		 10.8	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 10.9	 Repeat	the	same	actions	in	other	buildings	 1568	 1286	 417	 342	 0.70%	 	170,000		

		 11.0	 Improvement	of	Energy	Efficiency	of	
Health	Facilities	in	Erbil	Hospitals	

112962	 43410	 4851	 3978	 8.19%	 	1,184,000		

		 11.1	 Assign	energy	team	from	the	Hospital	staff	
with	Energy	Consultant		

		 		 302	 248	 0.51%	 	10,000		

		 11.2	 Implementing	simplified	consumption	
saving	measures		

		 		 		 		 		 	1,000		

		 11.3	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 0	 		 	5,000		

		 11.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 2301	 1887	 3.89%	 	547,000		

		 11.5	 Design	and	Supply	and	install	PV	Solar	
System	to	supply	Green	Energy	to	the	
Building	

		 		 82	 67	 0.14%	 	91,000		

		 11.6	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		

		 11.7	 Prepare	Guide	Line	book	for	Health	Clinics	
to	convert	them	to	green	building.	

		 		 		 		 		 	5,000		

		 11.8	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 11.9	 	Repeat	the	same	actions	in	other	
Hospitals,		

		 		 2166	 1776	 3.66%	 	510,000		

		 12.0	 Pilot	project	in	Health	Clinic	Centres	/	
Primary	healthcare	centres	(PHCs),	

6835	 3214	 727	 596	 1.23%	 	605,000		
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		 12.1	 Assign	energy	team	from	the	staff	of	the	
clinic	with	Energy	Consultant		

		 		 		 		 		 	10,000		

		 12.2	 Implementing	simplified	consumption	
saving	measures		

		 		 28	 23	 0.05%	 	1,000		

		 12.3	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 		 		 	5,000		

		 12.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 151	 124	 0.26%	 	105,000		

		 12.5	 Design	and	Supply	and	install	PV	Solar	
System	to	supply	Green	Energy	to	the	
Building	

		 		 64	 52	 0.11%	 	78,000		

		 12.6	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		

		 12.7	 Prepare	Guide	Line	book	for	Health	Clinics	
to	convert	them	to	green	building.	

		 		 		 		 		 	5,000		

		 12.8	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 12.9	 	Repeat	the	same	actions	in	another	Health	
Clinic	Centre	

		 		 484	 397	 0.82%	 	386,000		

		 13.0	 Ensure	proper	implementation	of	new	
Public	Procurement	

		 		 		 		 		 	100,000		

		 13.1	 Assign	a	Sustainable	procurement	
specialised	to	support	conducting	the	
following	actions			

		 		 		 		 		 		

		 13.2	 Training	the	administration	departments	
on	sustainable	Procurement	procedures	

		 		 		 		 		 		

		 13.3	 Organize	training	of	private	sector	
representatives	aiming	Sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 13.4	 Update	the	procurement	specifications	and	
procedures	to	meet	the	Sustainable	
Procurement.	

		 		 		 		 		 		

		 13.5	 Monitor	the	implementation	and	apply	
suitable	actions	to	improve	the	results	
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Directorate of Erbil Endowment & Religious Affairs 
Introduction 
Endowment & Religious affairs Directorate in Erbil Governorate constitute of 8 directorates 
and administration facilities. The data for the number of mosques and Churches are not 
provided from Erbil for that the report will use the analyses report provided by Erbil 
governorate to evaluate the consumption in Erbil based on total number of mosques in 
Kurdistan which is around 5337 in year 2013. 
The current financial and economic crisis has put additional impact on the Directorate in a 
way to improve the services and reduce the cost. For that, it will be important to develop 
the indicators to improve the services and regulate the energy consumptions and 
reduce the energy bill. 
The water consumption is not measured in the mosques where there are around 32815 taps 
in 2235 mosques in the Erbil Governorate which represent the core element in water 
consumption. Thus, certain measures and actions should be included to mitigate the 
water consumption and save the water resources. 
The following assumption on number of Mosques per governorate, the number of Churches 
will be considered same in all governorate (118). 
 
Governorate	 Local	

Population	
Number	of	

mosques	and	
churches	

Number	
of	Taps	

water	
heater	

Electrical	
consumption	in	
2015	in	MWh	

Electrical	
consumption	as	
to	BAU	scenario	
2030	in	MWh	

Emission	in	tCo2	
in	2030	

Duhok	 1423080	 1352	 18118	 2452	 	20,290		 	32,870		 	26,953		

Erbil	 1957486	 2353	 31532	 4267	 	35,312		 	57,206		 	46,909		

Sulaymaniyah	 1784920	 1986	 26614	 3602	 	29,804		 	48,283		 	39,592		

 

Source	of	consumption	and	power	sharing	in	MWH	 Energy	saving	calculation	per	action	in	MWh	

Governorate	 Light	will	
share	30%	

A/C	will	
share	
30%	

Electrical	
water	
heater	
will	
share	
30%	

changing	light	
to	LED	
efficient	

energy	saving	
lights	

adjust	
temperature	of	
Air	condition	

Convert	Air	
condition	to	
Energy	saving	

one	

Solar	water	
Heater	

Duhok	 	9,861		 	9,861		 	9,861		 	4,930		 	986		 	2,958		 	6,574		

Erbil	 	17,162		 17,162		 	17,162		 	8,581		 	1,716		 	5,149		 	11,441		

Sulaymaniyah	 	14,485		 14,485		 	14,485		 	7,242		 	1,448		 	4,345		 	9,657		

 

 

Governorate	 cost	for	changing	light	to	LED	
efficient	energy	saving	lights	

Cost	adjust	temperature	
of	Air	condition	

Cost	for	Solar	Water	Heater	in	
USD	

Duhok	 	BAU	scenario		 	Instruction	and	follow	
up		 	4,380,480		

Erbil	 	BAU	scenario		 	Instruction	and	follow	
up		 	7,623,720		

Sulaymaniyah	 	BAU	scenario		 	Instruction	and	follow	
up		 	6,434,640		
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Developing operation and maintenance management in Endowment & 
Religious Affairs Directorate in Erbil Governorate Buildings and facilities 
Background 
Endowment & Religious Affairs Directorate in Erbil Governorate 
manage around 8 directorates and administration facilities in 
addition to 2235 Mosques and 118 Churches without generalization. 
With a proactive maintenance concept or linkage with sustainability, the 
Operation and Maintenance (O&M) represents the greatest expense 
in owning and operating a facility over its life cycle. 
Through the preparation of this report, it is well noted in the buildings 
and facilities that the O&M measures related to energy conservation are 
not considered. This causes tremendous losses for the opportunities in 
saving the O&M cost, which could be achieved through simple 
measures in O&M procedures. 
So, understanding why building systems are operated and maintained 
the way they are, and where and what improvements are most 
beneficial and cost-effective is the first step to obtaining energy-
efficient building performance. 
 
To simplify the understanding of operation and maintenance, two main definitions will be 
considered as a role of work: 

Ø Efficient O&M is one of the most cost-effective methods for ensuring reliability, safety 
and energy efficiency. Insufficient maintenance of energy-using systems is a 
major cause of energy loss in the public buildings and facilities. Energy losses, 
water and air leaks, and other losses from poor maintenance are often significant. 
Good maintenance practices can generate substantial energy savings and should be 
considered a resource. Moreover, improvements to facility maintenance programs 
can often be accomplished immediately and at a relatively low cost. 

Ø Operational Efficiency represents the life-cycle, cost-effective mix of preventive, 
predictive, and reliability- centred maintenance technologies, coupled with 
equipment calibration, tracking, and computerized maintenance management 
capabilities all targeting reliability, safety, occupant comfort, and system efficiency. 

Description of the action 
The following proposed actions: 
 

Ø Establish technical team and supporter from Erbil General Directorate of 
Education and MOE and Universities to perform the following measures. 

Ø Conduct an O&M assessment for Endowment & Religious Affairs Directorate 
building and facilities to provide a systematic look at all aspects of the current O&M 
practices including the management structure, policies, and user requirements 
that influence them. It includes the following: 

• Interviews with management, O&M personnel and service 
contractors; 

• A review of equipment condition, building documentation, and 
service contracts; 

• Spot tests of equipment and controls; 
• Trend or data logging of critical data points (temperatures, 

Mitigation 
MWh/a t CO₂/a 

  
Contribution in % 

 
Cost in $ 

55000 
Years of Implementation 
       

Key performance 
Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

SWH-BC-EELS 
Origin of action 
Local Authority 

Policy instrument 

EM 
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pressures, electrical, etc.) over time; 
• The gathering and analysis of this information reveals where 

improvements are needed and which improvements are most cost-
effective. More technical details can be obtained from references like 
best practice for Energy-Efficient Building Operations. 

Ø Preparation of a Guideline for Operations and Maintenance (O&M) achieving 
operational efficiency, and providing useful information about O&M management, 
technologies, energy and water efficiency, and cost- reduction approaches. And, 
includes the key energy- and operational-efficiency-related elements in the SEAP 
as indicted below: 

Technical Phase: 
The decisions and actions regarding the control and upkeep of property and equipment are 
inclusive, but not limited to, the following: 
actions focused on scheduling, procedures, and work/systems control and optimization; 
and performance of routine, preventive, predictive, scheduled and unscheduled actions 
aimed at preventing equipment failure or decline with the goal of increasing efficiency, 
reliability, and safety. 
Enhance efforts toward sustainable buildings and communities in building and facilities. 

- Specific requirements include the implementation of high-performance 
sustainable building design, construction, operation and management, 
maintenance, and deconstruction. 

- Managing existing building systems to reduce the consumption of energy, water, 
and materials, and identifying alternatives to renovation that reduce existing 
asset-deferred maintenance costs. 

- Reconsideration of traditional irrigation methods and irrigated agriculture of 
landscapes, and reduce the water consumptions. 

Administrative Phase: 
- Specify the roles and responsibilities of all the important administration element 

in the process of O&M in the Endowment & Religious Affairs Directorate in Erbil 
Governorate 

Ø Train the staff on using the Guideline for Operations and Maintenance (O&M). 
 

Ø Monitor the operation and apply additional measure to improve and maintain 
the results. 

 

General objectives 
The goal is to effectively and efficiently support the life cycle of the facility by eliminating 
unplanned shutdowns and realizing life-cycle cost savings. The O&M manual provides 
a means to reduce operating costs as part of a comprehensive Maintenance 
Program.
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Improvement of Energy Efficiency in Mosques/churches and the 
administration Buildings in Erbil Directorate for Endowment & Religious Affairs 
Background: 
Endowment & Religious affairs Directorate in Erbil Governorate 
constitute of 8 directorates and administration facilities in addition 
to 2235 Mosques and 118 Churches. 
The current financial and economic crisis has put additional impact on 
the Directorate in a way to improve the services and reduce the cost. 
For that, it will be important to develop the indicators to improve 
the services and regulate the energy consumptions and reduce the 
energy bill, knowing that there are around 4706 water heaters 
and 31532 water taps. Regulating energy/water consumptions and 
using renewable energy resources will have significant benefits in 
producing clean energy as well in reducing public burden expenditures. 
Description of the action 
The actions concentrated on assigning technical team to enhance 
the directorate staff capacity, developing energy conservation 
measures to ensure successful implementation which also could be 
reviewed and updated by technical teams prior to implementation. 
The list below briefs the main base of measures which could be made to ensure a 
successful implementation which could be also reviewed and updated by technical 
teams prior to implementation. 

Ø Assigning energy team from the directorate staff with Energy Consultant 
It is important to assign a technical partner from the research centres like 
university, specialised in engineering and sustainable development to lead the 
process of work starting from developing the energy auditing guide line, measures 
and indicators and support in producing the reports, analyses. Also, it is important 
to cooperate with the specialized local technical companies to benefit from the 
available technologies in the market and to enhance the technical staff capacity with 
new technologies. This also should be supported with visibility study to ensure 
compliance with the standards. 

Ø Sorting the Mosques/churches according size and capacity or other base 
according to consultant recommendation 
The sorting will support developing simplified form of action according to the 
mosques size or capacity. Selecting one mosque from each category and apply 
the certain measures. 

Ø Implementing simplified consumption saving measures supported with 
awareness raising and training 

- Turning off the lights before leaving the room; 
- Use of natural lighting whenever possible; 
- Proper use of the computers, set them automatically on the energy saving 

mode; 
- Prevent printing paper unless it is necessary; 
- Setting the temperature cooling unit in summer at the rate of 25oC and in winter at 

20oC and developing the thermal calendar; 
- Activation of periodic maintenance works such as cleaning the air-condition unit 

filters on a monthly base and cleaning the outdoor units each two month to check 

Mitigation 
MWh/a t CO₂/a 
21737 17824 

Contribution in % 
38% 

Cost in $ 
10,954,949 

Years of Implementation 
       

Key performance 
Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

SWH-BC-EELS 
Origin of action 
Local Authority 

Policy instrument 

EM 
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the thermostat functioning and gas pressure each year; 
- Install photo cell for outdoor lights; 
- Installing motion sensors in public places such as bathrooms and stairs; 
- Replacing the defective lamps with efficient lamps like LED. 
Ø Conducting an analytical study of energy consumption 
- Conducting an analytical study of consumption in these buildings or facilities to 

identify the source of consumption and issuing an advice of measures that could 
help reduce energy consumption which is called Energy Auditing for buildings; 

- Launch meeting with staff to explain the results and present the actions as kind 
of raising awareness activities; 

- Review the feedback and update the plan; 
- Prepare simplified form for Energy Auditing which can be used in other new 

mosques/churches as results of lesson learned from this action. 
Ø Applying the measure related to the Energy Auditing and monitoring the 

results Divide the action into three types: simplified activates which do not 
need high budget and can be easily implemented, activates which can be done 
with business as usual process, and other activates which need budget. 

- For simplified affordable activates, 
• Set the measures, monitoring and evaluation indicators; 
• Apply the measures; 
• Review the results and update the actions to obtain best results; 
• Share the results with the staff and obtain their feedback; 
• Prepare report on activities and reached conclusion as best practice; 
• Other suggested actions by energy auditing. 

- The activates which can be done with business as usual process while 
replacement of defective equipment, appliances and fittings for example: 

• Insure purchasing energy saving appliances in any new purchase; 
• Replace defective equipment with efficient one. 
• For the activates which need budget, assign the budget and sources 

of fund then if needed split the work to phases according to the fund 
availability. 

• Replace normal lights with efficient LED lights; 
• Replace the old A/C units with Energy saving one; 
• Other suggested actions by the energy auditing. 

Ø Design, supply and install Solar water heater 
• Install solar water heater with proper capacity on the roof top of the 

building; 
• Train the maintenance staff on the operation and maintenance of the 

system. 
Ø Replace the Water taps with motion seniors to reduce the water consumptions 
Ø Replace normal lights with efficient LED lights 
Ø Lesson learned report along with the challenges, solutions and benefits of the 

project to ensure best practices. 
Ø Prepare a Guideline book to convert to green building. 
Ø Conduct a workshop with the head of department and maintenance staff to 

explain the progress and results obtained from the project. 
Ø Repeat the same actions in other Mosques/churches, benefiting from the lessons 
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learned from previous projects and planning new projects in other centres. 
General objectives: 
These measures will be a model for transforming existing Mosques/churches into 
sustainable buildings and could establish for successful subsequent stages in 
development the sustainable policies. 
The reduction in operation and maintenance will be the main objectives, where the energy 
consumption will not only reduce the energy bill, but also will bring live examples to the 
people that can be part of activates with low invest. 
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Ensure proper Implementation of New Public procurement in Endowment & 
Religious affairs Directorate in Erbil Governorate 
Background: 
The public procurement impacts more than 30%on Endowment & 
Religious affairs Directorate in Erbil Governorate, making it an 
important tool for public authorities to implement national energy 
efficiency policies, by promoting the production and the consumption 
of energy efficient products and services. This means using the 
opportunity created by the KRG government to orientate the use of this 
money on products and services aimed at the production of efficient 
and renewable energy and energy saving, improving 
competitiveness and promoting a balanced and sustainable 
economic growth in governorate. 
Public procurement plays a key role in rationalizing public 
expenditures and in strengthening accountability, enhancing 
transparency and consequently contributing to sustainable 
development. Kurdistan government has reformed the new 
regulation on public procurement, the law was officially issued by 
the Minister of Planning in January 2016, and The Regulation 
became effective in July 2016. The KRG Government officially adopted the modern 
Public Procurement Regulation (Regulation #2 for 2016) defining the legal, 
institutional and procedural framework. 
The new rule relies on developing a new legal framework based on clear and 
comprehensive provisions, the centre piece being the new Procurement Regulation 
embodies a balanced, win-win approach to allocating risk and responsibilities 
between the public and private 
sectors. The new legal framework also specifies institutional arrangements related 
to the execution of contracts, development of policies at the central level and 
ensuring methodical supervision, as well as other provisions that reinforce 
transparency and accountability. 
The main obstacles are the difficulties which are facing the tendering department 
in the governorate in the implementation where most of the governorate 
departments are not well trained on implementation; moreover, the contactor is 
still not fully aware of the new rules and doesn’t know how to implement it. 
This brings more pressure on the contracting department which cannot be fully able 
to implement it inclusively. The unfavourable legislative conditions include; 

- institutional hurdles and low skills; 
- Available information unevenly provided; 
- Low awareness, which causes a lack of perception, demand and acceptance; 
- Increased energy demand, due to the growth and urbanization; 
- national energy markets with different rules; 
- The cities characterized by an inefficient management of energy; 
- market conditions do not allow the formation of a critical mass of suppliers 

Description of action: 
A comprehensive capacity building programs established on the new Regulation to cover the 
governorate and private sectors: 

Ø Assign a Sustainable procurement specialised to support conducting the 
following actions; 

Mitigation 
MWh/a t CO₂/a 
5148 4221 

Contribution in % 
9% 

Cost in $ 
100000 

Years of Implementation 
       

Key performance 
Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

SWH-BC-EELS 
Origin of action 
Local Authority 

Policy instrument 

EM 
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Ø Train the administration departments of the Endowment & Religious affairs 
Directorate in Erbil Governorate on sustainable Procurement procedures; 

Ø Organize training of private sector representatives aiming at Sustainable 
Procurement procedures; 

Ø Update the procurement specifications and procedures to meet the 
Sustainable Procurement; 

Ø Monitor the implementation and apply suitable actions to improve the results. 
 
General objectives: 
Building an effective and socially accountable public procurement system will: 

- Deliver quality services and supports the sustainable development of KRG, 
- Be in line with the KRG 2020 Vision of ‘Effective, transparent, trusted and 

honest Government’, 
- Achieve Shared Prosperity and Protecting the Vulnerable, 
- Save the local resources, 
- Improve the energy efficacy and improve the sustainability, 
- promote the adoption of transnational approach for the shaping of energy efficient 

public procurement policies and procedures, 
- Override the national constraints in the implementation of energy efficient public 

procurement procedures, facilitating the coordination at transnational level and the 
achievement of national energy and resources policies objectives in KRG and 
precisely in Erbil, 

- Exchange of best practices on energy efficient public procurement practices, 
- contribute to the re-orientation of suppliers towards the production of energy efficient 

services and products, through the removal of barriers which prevent enterprises 
from participation to public tenders requiring energy efficient 
measures/procedures, thus creating new business opportunities for the economic 
sector, 

- upgrade the competences of private sector, increasing their awareness on the 
economic benefits deriving from a smart use of energy, thus fostering the 
creation of new enterprises and jobs in energy, 

- enhance the role of public authorities, at all levels, in the diffusion of energy efficient 
behaviours in private sector, paving the way for transnational strategies in sustainable 
development and achieving energy efficacy objectives; 

- increase the awareness of regional/local authorities and professional organizations 
representatives on the importance of sustainable procurement and upgrade their 
competences on the preparation/participation to energy efficient public tenders, 

- Seek the optimum combination of whole life costs and quality, instead of the 
lowest initial price. 

- Value for money, to acquire the goods, works or services needed, on the best 
available terms, 

- Consider the quality of assurance and environmental management systems, 
- use criteria specified for ecological labels. 

Policy Instrument: 
The Government of Kurdistan Region remains keen on activating the reform roadmap to 
better serve its people, and acknowledges the support of international development 
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partners, particularly the World Bank, which values its strong relation with KRG. 
In line with the KRG 2020 Vision of ‘Effective, transparent, trusted and honest 
Government’, and as part of the 3-year economic reform plan aimed at “Achieving Shared 
Prosperity and Protecting the Vulnerable” launched in June 2016, the Government is 
exerting every effort to build an effective and socially accountable public procurement 
system that delivers quality services and supports the sustainable development of KRG. 
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Summary of Actions in Endowment & Religious affairs Directorate in Erbil 
Governorate 

 
 

Sectoral	
&	field	
of	

action	

Action	
NO.	 Key	actions	and	Measures	

BAU	Scenario	 Mitigation	in	Energy	
Mitigation	

in	%	
	Costing	in	

$		
MWh/a	 t	

CO2/a	 MWh/a	 t	CO2/a	

Tertiary	building	 3874537	 3177121	 1145826	 939577	 30%	 	
22,753,199		

		 		 Directorate	of	Erbil	Endowment	&	
Religious	Affairs	

57,206	 46,909	 26885	 22046	 47%	 	
11,109,949		

		 14.0	 Developing	operation	and	maintenance	
management	in	Endowment	&	Religious	
Affairs	Directorate	in	Erbil	Governorate		
Buildings	and	facilities	

		 		 		 		 		 	55,000		

		 14.1	 Establish	technical	team	and	supporter		 		 		 		 		 		 	10,000		

		 14.2	 Conduct	An	O&M	assessment	for	
Endowment	&	Religious	Affairs	Directorate	
building	and	facilities		

		 		 		 		 		 	20,000		

		 14.3	 Preparation	of	a	Guideline	for	Operations	
and	Maintenance	(O&M	

		 		 		 		 		 	10,000		

		 14.4	 Train	the	staff	on	using	the	Guideline	for	
Operations	and	Maintenance	(O&M).	

		 		 		 		 		 	5,000		

		 14.5	 	Monitor	the	operation	and	apply	
additional	measure	to	improve	and	
maintain	the	results		

		 		 		 		 		 	10,000		

		 15.0	 Improvement	of	Energy	Efficiency	in	
Mosques/churches	and	the	administration	
Buildings	in	Erbil	Directorate	for	
Endowment	&	Religious	Affairs	

		 		 21737	 17824	 38.0%	 	
10,954,94

9		

		 15.1	 Assign	energy	team	from	the	staff	with	
Energy	Consultant		

		 		 		 		 		 	10,000		

		 15.2	 Sorting	the	Mosques/churches	according	
size	and	capacity	or	other	base	according	
to	consultant	recommendation	

		 		 		 		 		 	10,000		

		 15.3	 Implementing	simplified	consumption	
saving	measures	supported	with	awareness	
raising	and	training	

		 		 1716	 1407	 3%	 	10,000		

		 15.4	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 		 		 	50,000		

		 15.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 		 		 		 	10,000		

		 15.5	 Design	and	Supply	and	install	Solar	water	
heater	

		 		 11441	 9382	 20%	 	7,623,720		

		 15.6	 Replace	the	Water	taps	with	motion	
seniors	to	reduce	the	water	consumptions	

		 		 		 		 		 	3,153,229		

		 15.7	 Replace	normal	lights	with	efficient	LED	
lights	

		 		 8580	 7036	 15%	 	58,000		

		 15.8	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	10,000		

		 16.0	 Prepare	Guide	Line	book	to	convert	to	
green.	

		 		 		 		 		 	10,000		

		 16.1	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		
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		 16.2	 	Repeat	the	same	actions	in	other	
Mosques/churches,	benefiting	from	the	
lessons	learned	from	previous	projects	and	
planning	new	projects	in	other	centres.	

		 		 		 		 		 		

		 17.0	 Ensure	proper	Implementation	of	New	
Public	procurement	in	Endowment	&	
Religious	affairs	Directorate	in	Erbil	
Governorate		

		 		 5148	 4221	 9%	 	100,000		

		 17.1	 Assign	a	Sustainable	procurement	
specialised	to	support	conducting	the	
following	actions			

		 		 		 		 		 		

		 17.2	 Training	the	administration	departments	of	
the	Endowment	&	Religious	affairs	
Directorate	in	Erbil	Governorate	on	
sustainable	Procurement	procedures	

		 		 		 		 		 		

		 17.3	 Organize	training	of	private	sector	
representatives	aiming	Sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 17.4	 Update	the	procurement	specifications	and	
procedures	to	meet	the	Sustainable	
Procurement.	

		 		 		 		 		 		

		 17.5	 Monitor	the	implementation	and	apply	
suitable	actions	to	improve	the	results	
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Erbil General Directorate of Education 
Introduction 
Erbil General Directorate of Education manages a high number of schools counting around 
214 KG, 1798 Basic, 285 Secondary, 118 Primary, 12 technical, 28 institutes, and 21 special 
schools, of total 2476 schools, with around 567,938 students according to statistics 2015-
2016. 
The total measure for the schools are not defined due to many reasons from which we can 
summarise that the energy consumption is not that part of consideration in their basic 
plans for monitoring; however, the following could be obtained from the Duhok General 
Directorate of Education which will be used as base for calculation in Erbil due to non-
availability of data: 
133 schools of different types obtained the following data for one area: 

 

Table 32 analysing of energy consumption in 133 schools in Duhok as model for calculation 

School	identified	
according	to	the	
number	of	classes		

Number	of	
Schools	

Area	per	
school	type	

Consumption	in	
KWh/month	
from	utility	
power	per	
school	type	

Annual	
consumption	
by			X	7.3	
months	
In	KWh	

	Estimated	
electrification	
consumption	
with	24-hour	
available	
electricity	

without	cut-off		

Annual	Space	
heating	fuel	in	
litre	per	school	

type	

total	annual	
Space	heating	
fuel	in	litre		

27	 3	 2400	 6463	 	141,540		 	169,848		 3159	 9477	
18	 15	 1710	 4309	 	471,836		 	566,203		 2106	 31590	
12	 41	 1215	 3277	 	980,806		 	1,176,967		 1632	 66912	
9	 10	 1200	 2457	 	179,361		 	215,233		 1224	 12240	
6	 64	 400	 1594	 	744,717		 	893,660		 816	 52224	

1317	 133	 		 		 				 	3,021,911		 		 	172,443		

Ave.	No.	class	per	
school	 10	 Average	electrical	consumption	per	

class	in	KWh	in	each	hour	of	use	 1	 Space	heating	consumption	per	
class	in	litre	 	131		

 

 

Table 33 the consumption calculated for schools in Erbil 

The total electrical consumption that included the generators is not 
provided. For quick review, we will assume the data given are 
actual on which the analyses will be built on and suggest the 
actions accordingly, where it will more convenient to have well 
documented data in the future to compare the results of actions 
and measures. The current financial and economic crisis has put an 
additional impact on the Directorate in a way to improve the 
services and reduce the cost. For that, it will be important to 
develop the indicators to improve the services and regulate the 
energy consumptions and reduce the energy bill. The following is 
some information about selected schools to apply for pilot project 
which could be replicated in other schools in the future. 
 

Ø Dashty Hawler high school (Dashty Hawler province 
/ ERBIL) 

- Annual energy consumption based on 2015 approximately (20,000 

Total	number	of	
schools	 	2,476		

	Total	number	of	
Classes		 	23,982		
Total	estimated	
Electrical	
Consumptions	KWh	

	
55,027,690		

Total	space	heating	
fuel	consumption	in	
Litre	 	3,140,112		

Average	number	of	
students	per	class	

	24		

Total	Number	of	
students	 	567,938		
Power	
consumption	per	
students	in	KWh	 	97		
power	
consumption	per	
class	in	KWh	 	2,295		
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kWh/year). 
- Total amount of fuel (gasoline) consumed for electricity by diesel generators 

based on 2015 Is (0 zero litres/year). 
- The average number of employees are (150 employees). 
- The average number of students are (2000 students). 
Ø Penus high school (Kasnazan province /ERBIL) 
- Annual energy consumption based on 2015 approximately (55,000 

kWh/year). 
- Total amount of fuel (gasoline) consumed for electricity by diesel generators 

based on 2015 Is ( 0 zero litres/year). 
- The average number of employees are (130 employees). 
- The average number of students are (976 students). 
Ø Shawes high school (Shawes province/ERBIL) 

Annual energy consumption based on 2015 approximately (45,000 kWh/year). 
Total amount of fuel (gasoline) consumed for electricity by diesel generators based on 
2015 Is ( 0 zero litres/year). 
The average number of employees are (110 employees). 
The average number of students are (1200 students). 
Sasan high school (Darato province/ERBIL) 
Annual energy consumption based on 2015 approximately (25,000 kWh/year). 
Total amount of fuel (gasoline) consumed for electricity by diesel generators based on 
2015 Is ( 0 zero litres/year). 
The average number of employees are (140 employees). 
The average number of students are (1900 students). 
Azmar primary school (Perzin province/ERBIL) 
Annual energy consumption based on 2015 approximately (28,000 kWh/year). 
Total amount of fuel (gasoline) consumed for electricity by diesel generators based on 
2015 Is ( 0 zero litres/year). 
The average number of employees are (75 employees). 
The average number of students are (1100 students). 

 

 
 Actual 

consumption in 

MWH for year 

2015 

BAU 

consumption in 

MWh for year 

2030 

 
BAU Emission 

2030 in tCO2 

Total estimated Electrical 

consumptions in KWh 
55,027 89,145 73,099 

Total space heating fuel 

consumption in litre 
3,140,112 49,344 12,780 

Total 58,167 138,489 85,879 
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Developing operation and maintenance management in Erbil General 
Directorate of Education 
Background 
Erbil General Directorate of Education manages around 8 directorates 
and administration facilities in addition to 2476 schools without specific 
proactive maintenance concept linkage with sustainability where the 
Operation and Maintenance (O&M) represents the greatest expense 
in operating a facility over its life cycle. 
Through the process for preparing this report, it is well noted that 
the O&M measures related to energy conservation are not considered 
in the building and facilities an issue that causes tremendous losses for 
the opportunities in saving the O&M cost, which could be achieved 
through simple measures in O&M procedures. 
So, understanding why building systems are operated and maintained 
the way they are, and where and what improvements are most 
beneficial and cost-effective is the first step to obtaining energy-
efficient building performance. 
To simplify the understanding of operation and maintenance, two 
main definitions will be considered as role of work: 
Ø Efficient O&M is one of the most cost-effective methods for ensuring reliability, safety 
and energy efficiency. Insufficient maintenance of energy-using systems is a major cause 
of energy loss in the public buildings and facilities. Energy losses, water and air leaks, and 
other losses from poor maintenance are often significant. Good maintenance practices can 
generate substantial energy savings and should be considered a resource. Moreover, 
improvements to facility maintenance programs can often be accomplished 
immediately and at a relatively low cost. 
Ø Operational Efficiency represents the life-cycle, cost-effective mix of preventive, 
predictive, and reliability- centred maintenance technologies, coupled with equipment 
calibration, tracking, and computerized maintenance management capabilities all 
targeting reliability, safety, occupant comfort, and system efficiency. 

Description of the action 
The following proposed actions: 

Ø Establish technical team and supporter from Erbil General Directorate of 
Education and MOE and Universities to perform the following measures. 

Ø Conduct An O&M assessment for Erbil General Directorate of Education building 
and facilities (include Schools) to provide a systematic look at all aspects of the 
current O&M practices including the management structure, policies, and user 
requirements that influence them. It includes the following: 

- Interviews with management, O&M personnel and service contractors; 
- A review of equipment condition, building documentation, and service 

contracts; 
- Spot tests of equipment and controls; 
- Trend or data logging of critical data points (temperatures, pressures, 

electrical, etc.) over time; 
- The gathering and analysis of this information reveals where improvements are 

needed and which improvements are most cost-effective. More technical details can 

Mitigation 
MWh/a t CO₂/a 

  
Contribution in % 

 
Cost in $ 

55000 
Years of Implementation 
       

Key performance 
Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

SWH-BC-EELS 
Origin of action 
Local Authority 

Policy instrument 

EM 
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be obtained from references like best practice for Energy-Efficient Building 
Operations. 

Ø Preparation of a Guideline for Operations and Maintenance (O&M) achieving 
operational efficiency, and providing useful information about O&M management, 
technologies, energy and water efficiency, and cost- reduction approaches. 
This includes the key energy- and operational-efficiency-related elements in 
the SEAP as indicted below: 
Technical Phase: 
The decisions and actions regarding the control and upkeep of property and 
equipment are inclusive, but not limited to, the following: 
- actions focused on scheduling, procedures, and work/systems control and 

optimization; and performance of routine, preventive, predictive, scheduled 
and unscheduled actions aimed at preventing equipment failure or decline with 
the goal of increasing efficiency, reliability, and safety. 

- Enhance efforts toward sustainable buildings and communities in building and 
facilities. 

- Specific requirements include the implementation of high-performance sustainable 
building design, construction, operation and management, maintenance, and 
deconstruction. 

- Managing existing building systems to reduce the consumption of energy, 
water, and materials, and identifying alternatives to renovation that reduce 
existing asset-deferred maintenance costs. 

- Reconsideration of traditional irrigation methods and irrigated agriculture of 
landscapes, and reduce the water consumptions. 

Administrative Phase: 
Specify the roles and responsibilities of all the important administration element in 
the process of O&M in the Erbil General Directorate of Education 

 
Ø Train the staff on using the Guideline for Operations and Maintenance (O&M). 

 
Ø Monitor the operation and apply additional measure to improve and maintain 

the results 
 

General objectives 
The goal is to effectively and efficiently support the life cycle of the facility by eliminating 
unplanned shutdowns and realizing life-cycle cost savings. The O&M manual provides 
a means to reduce operating costs as part of a comprehensive maintenance 
program.
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Pilot project in Schools in Erbil General Directorate of Education  
Background: 
Applying energy conservation regulation and renewable energy 
sources (RE) in school’s buildings and facilities is necessity, due to 
their high demand for energy and long operation of hours. The 
significant number of schools counts for around 2476 and serve 
567,938 students (year 2105-2016), working in two to three shifts 
to cover the IDPs and refugee demand which increased rapidly in 
recent years. 
More over and due to inadequate power production capacity, the 
power provider has in recent years instituted a rotating power outage 
regimen in KRG, forced the schools to work without electricity or rely on 
backup generators during the power outages, causing addition burden 
to their budget due to the high cost for operation and maintenance of 
generators, not to mention the effects of air pollution. 
Knowing that, around 40 % of energy losses occur in transmission of 
Power from the main power Station to facilities. Using of the RE 
resources in educational buildings & facilities will not only mitigate 
the emissions but also will reduce the unseen losses due to power 
transmission. In addition to that, the cost for producing one KWh of 
electricity in Erbil is counted for 180 IQD where the actual tariff is only 
60 IQD per one KWh, so using renewable energy resources will have significant benefits in 
producing clean energy as well in reducing public burden expenditures. 
The General Directorate of Erbil Electricity had carried a number of measures for schools in 
Erbil Governorate to find out the best suitable places for the use of the RE resource. These 
measures did not denote the data for energy auditing, which is highly recommended along 
with energy conservation actions before any implementation of RE in these buildings. In 
the following action, the selected schools will have three step measures starting from 
Energy Auditing and selection of actions related to nergy conservation followed with 
implementation of RE. 
 

Ø Dashty Hawler high school (Dashty Hawler province / ERBIL) 
- Annual energy consumption based on 2015 approximately (20,000 

kWh/year). 
- Total amount of fuel (gasoline) consumed for electricity by diesel generators 

based on 2015 Is (0 zero litres/year). 
- The average number of employees are (150 employees). 
- The average number of students are (2000 students). 

Ø Penus high school (Kasnazan province /ERBIL) 
- Annual energy consumption based on 2015 approximately (55,000 

kWh/year). 
- Total amount of fuel (gasoline) consumed for electricity by diesel generators 

based on 2015 Is (0 zero litres/year). 
- The average number of employees are (130 employees). 
- The average number of students are (976 students). 

Ø Shawes high school (Shawes province/ERBIL) 
- Annual energy consumption based on 2015 approximately (45,000 

Mitigation	
MWh/a	 t	CO₂/a	
35658	 29239	
Renewable	Energy	

MWh/a	 t	CO₂/a	
10000	 8200	
Contribution	in	%	

43.6%	
Cost	in	$	
9243250	

Years	of	Implementation	
	 	 	 	 	 	 	

Key	performance	
Indicator	

Annual	energy	Bill	
Measurement	Units	

MWh	
Priority	of	action	

	 	 	 	 	 	 	
Area	of	intervention	

SWH-BC-EELS-	
Origin	of	action	
Local	Authority	
Policy	instrument	

EM	
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kWh/year). 
- Total amount of fuel (gasoline) consumed for electricity by diesel generators 

based on 2015 Is (0 zero litres/year). 
- The average number of employees are (110 employees). 
- The average number of students are (1200 students). 

Ø Sasan high school (Darato province/ERBIL) 
- Annual energy consumption based on 2015 approximately (25,000 

kWh/year). 
- Total amount of fuel (gasoline) consumed for electricity by diesel generators 

based on 2015 Is (0 zero litres/year). 
- The average number of employees are (140 employees). 
- The average number of students are (1900 students). 

Ø Azmar primary school (Perzin province/ERBIL) 
- Annual energy consumption based on 2015 approximately (28,000 

kWh/year). 
- Total amount of fuel (gasoline) consumed for electricity by diesel generators 

based on 2015 Is (0 zero litres/year). 
- The average number of employees are (75 employees). 
- The average number of students are (1100 students). 

Description of action: 
Ø Assign energy team from the staff of the school with Energy Consultant to 

follow up the implementation of actions in the school in collaboration with the 
University and the MOE. 

Ø Implementing simplified consumption saving measures supported with 
training and leaflet 
- Turning off the lights before leaving the room; 
- Depending on natural lighting whenever possible; 
- Setting the temperature cooling unit in summer at the rate of 25oC and in winter 

at 20oC and developing the thermal calendar; 
- Activation of periodic maintenance works such as cleaning the air-condition unit 

filters on a monthly base and cleaning the outdoor units each two month to 
check the thermostat functioning and Gas pressure each year; 

- Installing photo cell for outdoor lights; 
- Installing motion sensors in public places such as bathrooms and stairs; 
- Replacing the defective lamps with efficient lamps like LED. 

Ø Conducting an analytical study of energy consumption 
- Conducting an analytical study of consumption in the selected schools to identify 

the source of consumption and issuing an advice of measures that could help 
reduce energy consumption which called Energy Auditing for buildings. 

- Launch meeting with school staff explain the results and present the actions as 
kind of raising awareness activities. 

- Review the feedback and update the plan. 
- Prepare simplified form for Energy Auditing which can be used in other new 

schools as results of lessons learned from this action 
Ø Applying the measure related to the Energy Auditing and monitoring the 

results. 
Divide the action into three types: simplified activates which do not need high 
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budget and can be easily implemented, activates that can be done with business as 
usual process, and other activates which need budget. 
- For simplified affordable activates: 

• Set the measures, monitoring and evaluation indicators; 
• Apply the measures; 
• Review the results and update the actions to obtain best results; 
• Share the results with the school staff and obtain their feedback; 
• Prepare report on activities and reached conclusion as best 

practice; 
• Other suggested actions by energy auditing. 

- The activates which can be done with business as usual process while 
replacement of defective equipment, appliances and fittings for example: 

• Insure purchasing energy saving appliances in any new 
purchase; 

• Replace defective equipment with efficient one. 
- For the activates which need budget, assign the budget and sources of 
fund then if needed split the work to phases according to the fund 
availability. 

• Replace normal lights with efficient LED lights; 
• Replace the old A/C units with Energy saving one; 
• Other suggested actions by the energy auditing. 

Ø Design and supply and install PV Solar System to supply Green Energy to the 
Building 
- Design, supply and Install the PV solar energy system in a way to have 50% of 

building energy consumption estimated for 100 PV solar panels each one having 
250 W with a total capacity of 25KWp. The PV system is operated as On Grid 
system and should be integrated with the Backup Generators if available. 

- Install solar water heater with a capacity of 200L on the roof top of the 
building; 

- Train the maintenance staff of the operation and maintenance of the 
system; 

- Replace the water taps in the bathrooms with motion senior ones to reduce 
the water consumptions 

Ø Lesson learned report along with the challenges, solutions and benefits of the 
project to ensure best practices. 

Ø Prepare a Guideline book for schools to convert them to green building. 
Ø Conduct workshop with the head of department and maintenance staff of Erbil 

General Directorate of Education to explain the progress and results obtained 
from the project. 

Ø Repeat the same actions in other schools, benefiting from the lessons 
learned of previous projects. 

General objectives: 
These measures will be a model for transforming existing schools into sustainable buildings 
and could establish for successful subsequent stages in development policies in 
schools. 
The reduction in operation and maintenance will be the main objectives, where the energy 
consumption will not only reduce the energy bill, but also will bring live examples to the 



 

121  

people that can-do part of activates with low invest. Using the PV solar system and 
integrating it with backup generators would not only reduce the fuel consumption, but also 
would help in increasing the life span of Generators and reducing air pollution. 
 
The assumption of calculation of energy saving: 
The estimated power consumption in school identified as to consumption of classroom which 
is 1KW, the replacement of lamps with efficient and long life LED lamps would save 50% of 
actual consumptions, on this base of assumption the saving of energy in school is 
calculated. 
According to the schools indicated above the detail type of load is not defined where some 
schools have Air-conditions and some they don’t have we will put the following assumptions 
that the school with high load type will be considered with equipped with air-condition. And 
the load sharing will be 10% for offices and 45% for Air-condition and 45% for Lights. 
The schools which does not have air-condition the load will be assumed 20% for offices 
and 80% will be for lighting. 
 

Schools	name	
Annual	power	
consumptions	

in	KWh	

Load	of	
lights	in	
KWh	

Load	of	
Air-

condition	
in	KWh	

Energy	
saving	
with	

efficient	
lamps	in	
KWh	

Energy	
saving	with	
adjusting	

temperature	
of	air	

condition	in	
Kwh	

Energy	
saving	with	
using	energy	
saving	air-
condition	in	

KWh	

Dashty	Hawler	high	school	
(Dashty	Hawler	province	/	
ERBIL)	

20,000	 16,000	
-	 	8,000		 	 	

Penus	 high	 school	 (Kasnazan	
province	/ERBIL) 55,000	 24,750	 24,750	 	12,375		 	2,475		 7,425	
Shawes	 high	 school	 (Shawes	
province/ERBIL) 45,000	 20,250	 20,250	 	10,125		 	2,025		 6,075	
Sasan	 high	 school	 (Darato	
province/ERBIL) 25,000	 20,000	 -	 	10,000		 	 	
Azmar	 primary	 school	 (Perzin	
province/ERBIL) 28,000	 22,400	 -	 	11,200		 	 	

		 	51,700		 	4,500		 	13,500		
 

Recommended	photovoltaic	system	for	the	schools	

School	name	
Annual	power	

consumptions	in	
KWh	

PV	solar	
system	
Capacity	
KWp	

Renewable	
energy	

production	
in	MWh/a	

Dashty	Hawler	high	school	(Dashty	Hawler	
province	/	ERBIL)	 	20,000		 6.25	 11.40	

Penus	high	school	(Kasnazan	province	/ERBIL)	 	55,000		 12.50	 22.80	
Shawes	high	school	(Shawes	province/ERBIL)	 	45,000		 12.50	 22.80	
Sasan	high	school	(Darato	province/ERBIL)	 	25,000		 6.25	 11.40	
Azmar	primary	school	(Perzin	province/ERBIL)	 	28,000		 6.25	 11.40	
		 		 		 79.80	

 
 
 
 

Total saving for pilot schools is 69.7 MWh which count for 40% of electrification 
consumptions, total renewable energy production is 79.8 MWh which count for 46% of 
electrification consumption When this action applied on all schools the estimated 
reduction on consumption will be as follows: 
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Actual 

consumption in 
year 2015 

BAU 
consumption 
in MWh in 
year 2015 

 
BAU Emission 
2030 in tCO2 

Reduction in 
consumption 

in MWh 

 
Renewable 

energy in MWh 

Total estimated Electrical 
consumptions in KWh 55,027,690 89,145 73,099 35,658 10,000 
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Ensure proper Implementation of New Public procurement in Erbil General 
Directorate of Education  
Background: 
The public procurement impacts more than 30% on Erbil General 
Directorate of Education, making it an important tool for public 
authorities to implement national energy efficiency policies, by 
promoting the production and the consumption of energy efficient 
products and services. This means using the opportunity created by the 
KRG government to orientate the use of this money on products and 
services aimed at the production of efficient and renewable energy 
and energy saving, improving competitiveness and promoting a 
balanced and sustainable economic growth in governorate. 
Public procurement plays a key role in rationalizing public expenditures 
and in strengthening accountability, enhancing transparency and 
consequently contributing to sustainable development. Kurdistan 
government have reformed the new regulation on public 
procurement. The law was officially issued by the Minister of Planning 
in January 2016, and The Regulation became effective in July 2016. 
The KRG Government officially adopted the modern Public 
Procurement Regulation (Regulation #2 for 2016) defining the 
legal, institutional and procedural framework. 
The new rule relies on developing a new legal framework based on clear and comprehensive 
provisions, the centre piece being the new Procurement Regulation embodies a balanced, 
win-win approach to allocating risk and responsibilities between the public and private 
sectors. The new legal framework also specifies institutional arrangements related to the 
execution of contracts, development of policies at the central level and ensuring methodical 
supervision, as well as other provisions that reinforce transparency and accountability. 
The main obstacles are the difficulties which are facing the tendering department in 
the governorate in the implementation where most of the governorate departments are 
not well trained on implementation; moreover, the contactor is still not fully aware of the 
new rules and doesn’t know how to implement it. 
This brings more pressure on the contracting department which cannot be fully able to 
implement it inclusively. unfavourable legislative conditions; the obstacles can be 
summarised as follows: 

- institutional hurdles and low skills; 
- Available information unevenly provided; 
- Low awareness, which causes a lack of perception, demand and 

acceptance; 
- Increased energy demand, due to the population growth and urbanization; 
- national energy markets with different rules; 
- The cites characterized by an inefficient management of energy; 
- market conditions do not allow the formation of a critical mass of suppliers. 

 
Description of action: 
A comprehensive capacity building programs on the new Regulation to cover the 
governorate and private sectors. 

Ø Assign a Sustainable procurement specialised to support conducting the 
following actions; 

Mitigation	
MWh/a	 t	CO₂/a	

	 	
Contribution	in	%	

	
Cost	in	$	
100000	

Years	of	Implementation	
	 	 	 	 	 	 	

Key	performance	
Indicator	

Annual	energy	Bill	
Measurement	Units	

MWh	
Priority	of	action	

	 	 	 	 	 	 	
Area	of	intervention	

SWH-BC-EELS	
Origin	of	action	
Local	Authority	
Policy	instrument	

EM	
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Ø Train the administration departments of the Erbil General Directorate of 
Education on sustainable Procurement procedures; 

Ø Organize training of private sector representatives aiming at Sustainable 
Procurement procedures; 

Ø Updating the procurement specifications and procedures to meet the 
Sustainable Procurement; 

Ø Monitoring the implementation and applying suitable actions to improve the 
results. 

 
General objectives: 
Building an effective and socially accountable public procurement system will: 

- Deliver quality services and supports the sustainable development of KRG; 
- Be in line with the KRG 2020 Vision of ‘Effective, transparent, trusted and 

honest Government’; 
- Achieve Shared Prosperity and Protecting the Vulnerable; 
- Save the local resources; 
- Improve the energy efficacy and improve the sustainability; 
- promote the adoption of transnational approach for the shaping of energy efficient 

public procurement policies and procedures; 
- Override the national constraints in the implementation of energy efficient public 

procurement procedures, facilitating the coordination at transnational level and the 
achievement of national energy and resources policies objectives in KRG and 
precisely in Erbil; 

- Exchange of best practices on energy efficient public procurement practices; 
- contribute to the re-orientation of suppliers towards the production of energy efficient 

services and products, through the removal of barriers which prevent enterprises 
from participation to public tenders requiring energy efficient 
measures/procedures, thus creating new business opportunities for the economic 
sector; 

- upgrade the competences of private sector, increasing their awareness on the 
economic benefits deriving from a smart use of energy, thus fostering the 
creation of new enterprises and jobs in energy; 

- enhance the role of public authorities, at all levels, in the diffusion of energy efficient 
behaviours in private sector, paving the way for transnational strategies in sustainable 
development and achieving energy efficacy objectives; 

- increase the awareness of regional/local authorities and professional organizations 
representatives on the importance of sustainable procurement and upgrade their 
competences on the preparation/participation to energy efficient public tenders; 

- Seek the optimum combination of whole life costs and quality, instead of the 
lowest initial price. 

- Value for money, to acquire the goods, works or services needed, on the best 
available terms; 

- Consider of quality assurance and environmental management systems; 
- use criteria specified for ecological labels. 

Policy Instrument: 
The Government of Kurdistan Region remains keen on activating the reform roadmap to 
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better serve its people, and acknowledges the support of international development partners, 
particularly the World Bank, which values its strong relation with KRG. 
In line with the KRG 2020 Vision of ‘Effective, transparent, trusted and honest 
Government’, and as part of the 3-year economic reform plan aimed at “Achieving Shared 
Prosperity and Protecting the Vulnerable” launched in June 2016, the Government is 
exerting every effort to build an effective and socially accountable public procurement system 
that delivers quality services and supports the sustainable development of KRG. 
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 Summary of Actions in Erbil General Directorate of Education 
 

Sectoral	
&	field	
of	

action	

Action	
NO.	 Key	actions	and	Measures	

BAU	Scenario	 Mitigation	in	Energy	
Mitigation	

in	%	
	Costing	in	

$		
MWh/a	 t	

CO2/a	 MWh/a	 t	CO2/a	

Tertiary	building	 3874537	 3177121	 1145826	 939577	 30%	 	
22,753,199		

		 		 Erbil	General	Directorate	of	Education	 138489	 85879	 45658	 37439	 43.6%	 	9,398,250		

		 18.0	 Developing		of	Operation	and	maintenance	
management	in	Erbil	General	Directorate	
of	Education		

		 		 		 		 		 	55,000		

		 18.1	 Establish	technical	team	and	supporter		 		 		 		 		 		 	10,000		

		 18.2	 Conduct	An	O&M	assessment	for	Erbil	
General	Directorate	of	Education	building	
and	facilities		

		 		 		 		 		 	20,000		

		 18.3	 Preparation	of	a	Guideline	for	Operations	
and	Maintenance	(O&M	

		 		 		 		 		 	10,000		

		 18.4	 Train	the	staff	on	using	the	Guideline	for	
Operations	and	Maintenance	(O&M).	

		 		 		 		 		 	5,000		

		 18.5	 	Monitor	the	operation	and	apply	additional	
measure	to	improve	and	maintain	the	
results		

		 		 		 		 		 	10,000		

		 19.0	 Pilot	project	in	Schools	in	Erbil	General	
Directorate	of	Education	

		 		 45658	 37439	 43.6%	 	9,243,250		

		 19.1	 Assign	energy	team	from	the	staff	of	the	
schools	with	Energy	Consultant		

		 		 		 		 		 	10,000		

		 19.2	 Implementing	simplified	consumption	
saving	measures		

		 		 		 		 		 	10,000		

		 19.3	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 		 		 	50,000		

		 19.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 		 		 		 	12,000		

		 19.5	 Design	and	Supply	and	install	PV	Solar	
System	to	supply	Green	Energy	to	the	
Building	

		 		 		 		 		 	131,250		

		 19.6	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	10,000		

		 19.7	 Prepare	Guide	Line	book	for	Schools	to	
convert	them	to	green	building.	

		 		 		 		 		 	10,000		

		 19.8	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 19.9	 	Repeat	the	same	actions	in	another	
Schools,		

		 		 		 		 		 	9,000,000		

		 20.0	 Ensure	proper	implementation	of	new	
Public	Procurement	in	Erbil	General	
Directorate	of	Education	

		 		 		 		 		 	100,000		

		 20.1	 Assign	a	Sustainable	procurement	
specialised	to	support	conducting	the	
following	actions			

		 		 		 		 		 		

		 20.2	 Training	the	administration	departments	on	
sustainable	Procurement	procedures	

		 		 		 		 		 		

		 20.3	 Organize	training	of	private	sector	
representatives	aiming	Sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 20.4	 Update	the	procurement	specifications	and	
procedures	to	meet	the	Sustainable	
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Procurement.	

		 20.5	 Monitor	the	implementation	and	apply	
suitable	actions	to	improve	the	results	
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Applying energy saving measures in other Governmental sectors 
The tertiary sectors consist of other Governmental sectors than mentioned in previous 
actions, however replicating the actions in other governmental building and facilities 
would support the mitigation of emission. 
The action will cover the following Governmental building and facilities: 
• Ministry of Agriculture and Water Resources 
• Ministry of Culture and Youth 
• Ministry of Electricity 
• Ministry of Finance & the Economy 
• Ministry of Higher Education & Scientific Research 
• Ministry of Housing and Reconstruction 
• Ministry of Justice 
• Ministry of the Interior 
• Ministry of Labour and Social Affairs 
• Ministry of Martyrs and Anfal Affairs 
• Ministry of Municipalities and Tourism 
• Ministry of Natural Resources 
• Ministry of Peshmerga Affairs 
• Ministry of Planning 
• Ministry of Trade and Industry 
• Ministry of Transport and Communications 

Applying energy saving measures in Commercial Sectors 
The tertiary sectors consist of commercial buildings, hotels and shopping malls etc, applying 
energy conservative and use of efficient equipment would contribute to energy saving 
The action will cover the following Governmental building and facilities: 
• Commercial complexes 
• Hotels 
• Shops 
• Shopping Malls 
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Summary of Action related to Tertiary sector 

 
 

Sector
al	&	
field	
of	

action	

Action	
NO.	 Key	actions	and	Measures	

BAU	
Scenario	 Mitigation	in	Energy	

Miti
gati
on	
in	%	

	Costing	
in	$		

M
W
h
/
a	

t	
CO2/a	 MWh/a	

t	
CO2
/a	

	 	

Tertiary	building	 38745
37	

31771
21	

11458
26	

939
577	 30%	

	
22,753,1

99		
		 		 Health	buildings	and	Facilities	 12214

6	
48550	 6274	 10.6

0%	

10.6
0%	

	
2,245,00

0		
		 10.0	 Improvement	of	Energy	Efficiency	in	Erbil	

Directorate	General	of	Health	Main	Building	
and	branches	

2349	 1926	 696	 571	 1.18
%	

	356,000		

		 10.1	 	Assign	energy	team	from	the	staff	with	Energy	
Consultant		

781	 640	 		 		 		 	10,000		

		 10.2	 Implementing	simplified	consumption	saving	
measures		

		 		 26	 21	 0.04
%	

	1,000		

		 10.3	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 		 		 	5,000		

		 10.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 208	 171	 0.35
%	

	100,000		

		 10.5	 Design	and	Supply	and	install	PV	Solar	System	
to	supply	Green	Energy	to	the	Building	

		 		 45	 37	 0.08
%	

	50,000		

		 10.6	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		

		 10.7	 Prepare	Guide	Line	book	for	Health	Clinics	to	
convert	them	to	green	building.	

		 		 		 		 			 	5,000		

		 10.8	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 10.9	 Repeat	the	same	actions	in	other	buildings	 1568	 1286	 417	 342	 0.70
%	

	170,000		

		 11.0	 Improvement	of	Energy	Efficiency	of	Health	
Facilities	in	Erbil	Hospitals	

11296
2	

43410	 4851	 397
8	

8.19
%	

	
1,184,00

0		
		 11.1	 Assign	energy	team	from	the	Hospital	staff	

with	Energy	Consultant		
		 		 302	 248	 0.51

%	
	10,000		

		 11.2	 Implementing	simplified	consumption	saving	
measures		

		 		 		 		 		 	1,000		

		 11.3	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 0	 		 	5,000		

		 11.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 2301	 188
7	

3.89
%	

	547,000		

		 11.5	 Design	and	Supply	and	install	PV	Solar	System	
to	supply	Green	Energy	to	the	Building	

		 		 82	 67	 0.14
%	

	91,000		

		 11.6	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		
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		 11.7	 Prepare	Guide	Line	book	for	Health	Clinics	to	
convert	them	to	green	building.	

		 		 		 		 		 	5,000		

		 11.8	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 11.9	 	Repeat	the	same	actions	in	other	Hospitals,		 		 		 2166	 177
6	

3.66
%	

	510,000		

		 12.0	 Pilot	project	in	Health	Clinic	Centres	/	Primary	
healthcare	centres	(PHCs),	

6835	 3214	 727	 596	 1.23
%	

	605,000		

		 12.1	 Assign	energy	team	from	the	staff	of	the	clinic	
with	Energy	Consultant		

		 		 		 		 		 	10,000		

		 12.2	 Implementing	simplified	consumption	saving	
measures		

		 		 28	 23	 0.05
%	

	1,000		

		 12.3	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 		 		 	5,000		

		 12.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 151	 124	 0.26
%	

	105,000		

		 12.5	 Design	and	Supply	and	install	PV	Solar	System	
to	supply	Green	Energy	to	the	Building	

		 		 64	 52	 0.11
%	

	78,000		

		 12.6	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		

		 12.7	 Prepare	Guide	Line	book	for	Health	Clinics	to	
convert	them	to	green	building.	

		 		 		 		 		 	5,000		

		 12.8	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 12.9	 	Repeat	the	same	actions	in	another	Health	
Clinic	Centre	

		 		 484	 397	 0.82
%	

	386,000		

		 15.0	 Ensure	proper	implementation	of	new	Public	
Procurement	

		 		 		 		 		 	100,000		

		 15.1	 Assign	a	Sustainable	procurement	specialised	
to	support	conducting	the	following	actions			

		 		 		 		 		 		

		 15.2	 Training	the	administration	departments	on	
sustainable	Procurement	procedures	

		 		 		 		 		 		

		 15.3	 Organize	training	of	private	sector	
representatives	aiming	Sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 15.4	 Update	the	procurement	specifications	and	
procedures	to	meet	the	Sustainable	
Procurement.	

		 		 		 		 		 		

		 15.5	 Monitor	the	implementation	and	apply	
suitable	actions	to	improve	the	results	

		 		 		 		 		 		

		 		 Directorate	of	Erbil	Endowment	&	Religious	
Affairs	

57,20
6	

46,90
9	

26885	 220
46	

47%	 	
11,109,9

49		
		 16.0	 Developing	operation	and	maintenance	

management	in	Endowment	&	Religious	
Affairs	Directorate	in	Erbil	Governorate		
Buildings	and	facilities	

		 		 		 		 		 	55,000		

		 16.1	 Establish	technical	team	and	supporter		 		 		 		 		 		 	10,000		

		 16.2	 Conduct	An	O&M	assessment	for	Endowment	
&	Religious	Affairs	Directorate	building	and	
facilities		

		 		 		 		 		 	20,000		

		 16.3	 Preparation	of	a	Guideline	for	Operations	and	
Maintenance	(O&M	

		 		 		 		 		 	10,000		

		 16.4	 Train	the	staff	on	using	the	Guideline	for	
Operations	and	Maintenance	(O&M).	

		 		 		 		 		 	5,000		

		 16.5	 	Monitor	the	operation	and	apply	additional	
measure	to	improve	and	maintain	the	results		

		 		 		 		 		 	10,000		

		 17.0	 Improvement	of	Energy	Efficiency	in	 		 		 21737	 178 38.0 	
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Mosques/churches	and	the	administration	
Buildings	in	Erbil	Directorate	for	Endowment	
&	Religious	Affairs	

24	 %	 10,954,9
49		

		 17.1	 Assign	energy	team	from	the	staff	with	Energy	
Consultant		

		 		 		 		 		 	10,000		

		 17.2	 Sorting	the	Mosques/churches	according	size	
and	capacity	or	other	base	according	to	
consultant	recommendation	

		 		 		 		 		 	10,000		

		 17.3	 Implementing	simplified	consumption	saving	
measures	supported	with	awareness	raising	
and	training	

		 		 1716	 140
7	

3%	 	10,000		

		 17.4	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 		 		 	50,000		

		 17.5	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 		 		 		 	10,000		

		 17.6	 Design	and	Supply	and	install	Solar	water	
heater	

		 		 11441	 938
2	

20%	 	
7,623,72

0		
		 17.7	 Replace	the	Water	taps	with	motion	seniors	to	

reduce	the	water	consumptions	
		 		 		 		 		 	

3,153,22
9		

		 17.8	 Replace	normal	lights	with	efficient	LED	lights	 		 		 8580	 703
6	

15%	 	58,000		

		 17.9	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	10,000		

		 18.0	 Prepare	Guide	Line	book	to	convert	to	green.	 		 		 		 		 		 	10,000		

		 18.1	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 18.2	 	Repeat	the	same	actions	in	other	
Mosques/churches,	benefiting	from	the	
lessons	learned	from	previous	projects	and	
planning	new	projects	in	other	centres.	

		 		 		 		 		 		

		 19.0	 Ensure	proper	Implementation	of	New	Public	
procurement	in	Endowment	&	Religious	affairs	
Directorate	in	Erbil	Governorate		

		 		 5148	 422
1	

9%	 	100,000		

		 19.1	 Assign	a	Sustainable	procurement	specialised	
to	support	conducting	the	following	actions			

		 		 		 		 		 		

		 19.2	 Training	the	administration	departments	of	the	
Endowment	&	Religious	affairs	Directorate	in	
Erbil	Governorate	on	sustainable	Procurement	
procedures	

		 		 		 		 		 		

		 19.3	 Organize	training	of	private	sector	
representatives	aiming	Sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 19.4	 Update	the	procurement	specifications	and	
procedures	to	meet	the	Sustainable	
Procurement.	

		 		 		 		 		 		

		 19.5	 Monitor	the	implementation	and	apply	
suitable	actions	to	improve	the	results	

		 		 		 		 		 		

		 		 Erbil	General	Directorate	of	Education	 13848
9	

85879	 45808	 375
62	

44%	 	
9,398,25

0		
		 20.0	 Developing	of	Operation	and	maintenance	

management	in	Erbil	General	Directorate	of	
Education		

		 		 		 		 		 	55,000		

		 20.1	 Establish	technical	team	and	supporter		 		 		 		 		 		 	10,000		

		 20.2	 Conduct	An	O&M	assessment	for	Erbil	General	
Directorate	of	Education	building	and	facilities		

		 		 		 		 		 	20,000		
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		 20.3	 Preparation	of	a	Guideline	for	Operations	and	
Maintenance	(O&M	

		 		 		 		 		 	10,000		

		 20.4	 Train	the	staff	on	using	the	Guideline	for	
Operations	and	Maintenance	(O&M).	

		 		 		 		 		 	5,000		

		 20.5	 	Monitor	the	operation	and	apply	additional	
measure	to	improve	and	maintain	the	results		

		 		 		 		 		 	10,000		

		 21.0	 Pilot	project	in	Schools	in	Erbil	General	
Directorate	of	Education	

		 		 45808	 375
62	

43.7
%	

	
9,243,25

0		
		 21.1	 Assign	energy	team	from	the	staff	of	the	

schools	with	Energy	Consultant		
		 		 		 		 		 	10,000		

		 21.2	 Implementing	simplified	consumption	saving	
measures		

		 		 		 		 		 	10,000		

		 21.3	 Conducting	an	analytical	study	of	energy	
consumption:	

		 		 		 		 		 	50,000		

		 21.4	 Applying	the	measure	related	to	the	Energy	
Auditing	and	monitor	the	results.	

		 		 70	 57	 0.1
%	

	12,000		

		 21.5	 Design	and	Supply	and	install	PV	Solar	System	
to	supply	Green	Energy	to	the	Building	

		 		 80	 65	 0.1
%	

	131,250		

		 21.6	 Lesson	learned	report	along	with	the	
challenges,	solutions	and	benefits	of	the	
project	to	ensure	best	practices.	

		 		 		 		 		 	10,000		

		 21.7	 Prepare	Guide	Line	book	for	Schools	to	convert	
them	to	green	building.	

		 		 		 		 		 	10,000		

		 21.8	 Conduct	workshop	with	the	head	of	
department	and	maintenance	staff		

		 		 		 		 		 	10,000		

		 21.9	 	Repeat	the	same	actions	in	another	Schools,		 		 		 45658	 374
40	

43.6
%	

	
9,000,00

0		
		 22.0	 Ensure	proper	implementation	of	new	Public	

Procurement	in	Erbil	General	Directorate	of	
Education	

		 		 		 		 		 	100,000		

		 22.1	 Assign	a	Sustainable	procurement	specialised	
to	support	conducting	the	following	actions			

		 		 		 		 		 		

		 22.2	 Training	the	administration	departments	on	
sustainable	Procurement	procedures	

		 		 		 		 		 		

		 22.3	 Organize	training	of	private	sector	
representatives	aiming	Sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 22.4	 Update	the	procurement	specifications	and	
procedures	to	meet	the	Sustainable	
Procurement.	

		 		 		 		 		 		

		 22.5	 Monitor	the	implementation	and	apply	
suitable	actions	to	improve	the	results	
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Public Lighting 

Modernise and transform street lighting system 
Background 

Street Lighting (or Roadway Lighting) is one of the most common forms 
of exterior lighting. The general purpose and importance of street 
lighting is to allow drivers and pedestrians to travel safely, see 
hazards, recognize objects and have a sense of security, as a result 
of improved night time visibility. Properly designed and maintained 
street lighting can provide comfort and safety during night-time 
conditions for both vehicle and pedestrian traffic. 
In fact, street lighting does more than just reduce night-time 
traffic accidents, it can also: 

- Reduce the level of petty crime and personal robbery, and give 
citizens a better feeling of security; 

- Help road users without head lamps (e.g. the non-motorized, 
two-wheelers, etc.) to see potholes and small obstacles; 

- On multi-purpose roads, enhance commercial and social 
activity during the hours of darkness, particularly after dusk; 
small installations in village centres, even operating for a few 
hours, can enhance community life; 

- Make urban centres more attractive, especially for visitors and tourists. 

General Directorate of Electricity (GDE) in Erbil Governorate is responsible for providing 
street lighting services to its main streets and sub roads within its organized areas. 
Modernization of the public street lighting should consider the design and specifications for 
roadway lighting, which include the light level, colour quality, light distribution, maintenance 
and initial cost. The energy efficiency has become a priority consideration due to the long 
operating hours of most outdoor lights. Increased energy efficiency in street lighting 
systems significantly reduces operation and maintenance costs. And this could be 
achieved through initial investment associated with more efficient lighting technologies 
which is easily outweighed by the lower overall life- cycle costs. 
The following are the main features for street lighting which need to be addressed: 
 

Ø The main switching system used in the public lighting is the photo cell which was 
before considered to be a good solution. Now as technologies lead, the use of 
Astronomical timer becomes more precise and avoids many wrong operation of 
photocell in cloudy days and also brings much more options by giving wider 
possibilities to adjust the timing of switching on and off according to the sunrise 
and sunset. 
Astronomical timer helps adjusting street light operation according to the Dusk and 
Dawn which could save 365 days per year, also will avoid worthless functioning 
at cloudy days and with broken photocell. 

Ø The usage of more efficient lighting like LED had been tested in pilot project which 
shows much saving as 400 watt HPS lamps had been replaced by 150 watts led and 
this brings the saving to around 250 watts per each lamp which counts for 
1MWh/year/ lamp per 400 watts. This process can be simply extended to all public 
lighting. 

Mitigation 
MWh/a t CO₂/a 
88022 72178 

Contribution in % 
67% 

Cost in $ 
52864832 

Years of Implementation 
        
Key performance Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

 
Origin of action 
Local Authority 

Policy instrument 

EM 
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Ø Moreover, the possibility of using the new smart technologies in LED drivers 
which can be programmed to operate in normal full load, will adjust the light output 
at certain operation hours like after mid night and before the sunrise. This feature 
is important as it increases the life time of the street lights and reduces the energy 
consumed in no rush hours in the streets and contributes in emission 
reduction. 

Description of the action 
Setting street lighting measures is of great importance as the operational bill is becoming 
high; and due to the technological advancement, effective and successful solutions have 
come to be available. For example, incorporating the advanced and effective LED lighting 
offers high results in energy efficiency. 
The measures could be summed as follows: 

Ø Launch technical team from MOE and University with support of expert in street 
lighting to implement and apply the following measures: 

Ø Develop design, installation, operation and maintenance guideline for public street 
lighting which include but not limited to the following; 
§ Develop a management and maintenance plan to activate the role of 

regular maintenance and improve the efficiency of street lighting; 
§ Develop master plan for street lighting classifying the type of street light 

according to the type of road 
§ Develop a training programme to train the maintenance personnel on the 

new measures; 
§ Develop specification and standard for street lighting and main feeder pillars with 

support of specialist in street lighting. 
Ø Apply the development and maintenance plan 

• Apply training to the staff on operation and maintenance procedures; 
• Apply the master plan for street lighting; 
• Apply management and maintenance plan; 

Ø Apply the modernization and transition of public lights in phases, each phase would 
include upgrading of around five thousand streets lights which include the 
following: 

• Replace mercury lamps and sodium (HPS) lamps with efficient LED with 
smart drivers and surge protection; 

• Replace the photo cells in feeder pillars with astronomic timer; 
• Provide surge protection in main feeder pillars; 
• Track the development and the measurement in periodical time; 

General objectives 
- Saving energy consumption value; 
- Improving services; 
- Reducing emissions; 
- Saving energy consumption value so as the street lighting and energy bill; 
- Utilizing clean energy for street lighting; 
- Improving the intensity of street, parks and building lighting; 
- Raising citizen’s awareness and encouraging them to replace lighting units with 

energy efficient ones. 
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Sectoral	
&	field	
of	

action	

Action	
NO.	

Key	actions	and	Measures	 BAU	Scenario	 Mitigation	in	
Energy	

Mitigation	
in	%	

	Costing	in	
$		

MWh/a	 t	CO₂/a	 MWh/a	 t	CO₂/a	

Public	Street	Lighting		 131589	 107903	 88022	 72178	 67%	 	
52,864,832		

		 23.00	 Modernise	and	transform	street	lighting	
system	

131589	 107903	

		 		 		 		

		 		 Launch	technical	team		 		 		 		 		
		 		 Develop	a	management	and	

maintenance	plan		 		 	10,000		 		 	10,000		

		 		 Develop	master	plan	for	street	lighting		 		 	10,000		 		 	10,000		
		 		 	Develop	a	training	programme		 		 	10,000		 		 	10,000		
		 		 Develop	specification	and	standard		 		 	10,000		 		 	10,000		
		 		 Apply	training	to	the	staff	on	operation	

and	maintenance	procedures;	 		 	10,000		 		 	10,000		

		 		 Apply	the	master	plan	for	street	
lighting;	 		 		 		 		

		 		 Apply	management	and	maintenance	
plan;	

		 		 		 		

		

		

Apply	the	modernization	and	transition	
of	public	lights	in	phases,	each	phase	
would	include	upgrading	of	around	five	
thousand	streets	lights	which	include	
the	following:		

		

		 		

		

		
		

Replace	mercury	lamps	and	sodium	
(HPS)	lamps	with	efficient	LED	with	
smart	drivers	and	surge	protection.	

80445	 65965	
		 	

51,951,332		

		 		 Replace	the	photo	cells	in	feeder	pillars	
with	astronomic	timer;	

7577	 6213	 		 	287,823		

		 		 Provide	surge	protection	in	main	feeder	
pillars;	

		 		 		 	575,677		

		 		 Track	the	development	and	the	
measurement	in	periodical	time	 		 		 		 		
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Transportation 
 

Sector 
Base year 2015 BAU 2030 

MWH tCO₂  MWH tCO₂  

Governorate fleet 39,793 10,625 64464 17212 

Public transport   0 0 

Private and commercial transport 8834687 2237375 14312192 3624547 

 

 

Governorate mobility 
Background 
Mobility within the Governorate represents a cost and energy-
consuming sector, which has vast room for improvements. As 
Governorate, in order to generate a profound improvement in city 
quality mobility, have to responsibility to transmit good mobility 
practices to own employees and citizen. 
Description of the action 

Ø Implementation of a City Master plan for transportation as 
to set an example, a mobility plan, new car and bus parks 
locations, etc. The Plan will be assigned under bid and will 
follow international standards for sustainable mobility 
practice implementation. 

Ø Seminars and test-drive on Eco Driving will be 
implemented for Governorate employees, as to let 
employees practicing and get confident with. Number 3 events 
will be organized to teach Transport Department employees on 
Eco-driving styles in order to minimize fuel and tire consumption. 

Ø Vehicle tracking. Reducing miles travelled and fuel costs by GPS installation on 
municipal fleet vehicles, in order record and consequently rationalize routing. As still, 
unnecessary trips with little justification occur and such events drive up vehicle 
operating costs, one solution is to take advantage of technology. GPS and other 
telematics solutions not only reduce unnecessary mileage by providing improved 

Ø routing, but also discourage excess usage that can occur when the driver believes 
“no one is looking.” Number 50 different vehicles will be tracked in a period of 
4 months then data will be assessed and recommendations will be issued and 
published, 

Ø In addition, employees can utilize teleconferencing and various media 
communications to eliminate the need for physical travel. Teleconferencing will be 
made mandatory when meeting are less than 3 people. Statistically 30% of 
meeting have such a size. This will reduce transport costs, transport times and 
fuel consumption allowing same expected results. 

Ø An awareness raising campaign action will be implemented as to promote the 
increasing the use of delivery services by Shopping Mall and shops. Most of 
shopping malls and medium size shops offer already a delivery service through their 
website and all in all it substitutes the use of private cars, it reduces traffic jams, 
it allows clients to save time and reduce transportation costs. 

Mitigation 
MWh/a t CO₂/a 

 6483 
Contribution in % 

0.18% 
Cost in $ 

62000 
Years of Implementation 

        
Key performance Indicator 

Annual energy Bill 
Measurement Units 

MWh 
Priority of action 

       
Area of intervention 

 
Origin of action 
Local Authority 

Policy instrument 
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Ø Organize an annual fair promoting latest innovations/ solutions on sustainable 
mobility (e-cars, mobile APPs, ICT solutions, …). An annual fair will be organized as 
showcase for latest innovation in mobility, ensuring a large media coverage, and 
the participation of policy makers, local testimonials and dealers. 

Ø Promotion of Car-pooling service for employees, through the Governorate 
website. A Car-pooling service will be organized by setting a dedicated page on the 
Governorate website where: a list of available cars is displayed, the trip they made, 
the numbers of seats still available, and the possibility for employees to a seat on the 
vehicles made available by colleagues. Employees will then agree independently on 
the cost for fuel to share. In future, if the number of users grows sufficiently, a 
tailored App could be developed as well. 

Ø An awareness raising campaign will be launched to the 65 employees right before 
the Car-pooling action implementation as to prepare and sensitize the target 
audience. 

Ø Eco driving lesson to kids will be implemented in a site already equipped, used 
already for the purpose years ago but then closed. So, the purpose is to keep it 
running once again. The circuit will host one event per week to averagely 20 kids, 
assisted by teachers and volunteers. 

 
 
Activities: 

Ø Prepare and finalize the City Master plan for transportation 
Ø Develop a Governorate fleet analysis, fulfilling the Total Cost of Ownership (TCO, 

includes total direct and indirect costs within all vehicle lifetime or expectancy of 
life) per each vehicle in use, and ranking their performance. The final picture will 
provide Governorate with useful insight on: vehicle which can be dismissed (i.e. 
those rarely used), those which need replacement (because of a too high TCO), 
costs which can be reduced. 

Ø Plan the Governorate fleet maintenance program, implement the preventive 
management program, by continuous check and monitoring and proper 
maintenance; 

Ø Define the number and type of vehicle to be monitored 
Ø Set GPS technical specifics and issue a tender for the purchase 
Ø Test teleconferencing (employees and policy makers) 
Ø Organize events or fairs promoting latest innovations/ solutions on sustainable 

mobility: invite a wide range of innovative sectors/technologies/local operators, 
set the location, invite participants, fix participant’s fees, organise media 
coverage, prepare communication materials (electronic and printed), promote 
the event at least 2 months before, host registration, organise test-drive 
opportunities; 

Ø Promote car-pooling first in smart and catchy ways, start with a pilot testing. 
Hire a website specialist /operator to build the website / webpage hosting car-
pooling registration management, test website, start the initiative, implement an 
efficient monitoring system, communication of final success reporting 

General objectives 
The objectives of a Preventive Fleet Maintenance Program are: 

- Avoid reducing vehicle life span 
- Reduce vehicle downtime and associated costs 
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- Enhance vehicle resale value 
- Ensure that all vehicle maintenance, service and repairs are necessary and 

performed properly in a timely manner 
- Acquire the services of competent, reliable vendors at the best price available if in-

house maintenance is not an option 
- Ensure all warranties and guarantees are honoured. 
- Reduce overhead costs, also known as indirect costs, including the cost of 

management and administrative staff, buildings and facilities, including fuel sites, 
computer systems, utilities, tools, taxes, and many other factors that cannot be 
attributed directly to a vehicle. An Activity Based Costing (ABC) exercise is useful for 
identifying the sources of these costs as a first step. 

- Reduce the Fleet’s Size. Reducing the number of vehicles is the most proven way to 
reduce overall costs. The average total cost of ownership (TCO) is the key 
parameter to assess whether a vehicle is worth to be taken or eliminated. 

 
Benefits of a preventative maintenance program include: 

- Improved fuel performance. 
- Improved driver and mechanic / technician satisfaction. 
- Reduced GHG emissions and related pollutants. 
- Optimal lifetime vehicle utilization. 
- Predictable operations and reduced downtime. 
- Improved client satisfaction. 
- Improved driver safety. 
- Higher resale value. 
- The action is aimed at increasing the following social impacts on employees: 
- Improved awareness on governorate vehicle use and maintenance 
- Improved awareness on the most sustainable mobility modes 
- Improved socialization through car-pooling use 
- Improved use of teleconferencing and eventually teleworking 
- Improved awareness on energy saving and CO2 emission impacts of their 

mobility choices 
 
Costing 

	
- City Master plan for transportation:                         6,000 $  
- Eco Driving:                                                          2,000 $ 
- Vehicle tracking:                                                    42,000 $ 
- Teleconferencing: 
- delivery services by Shopping Mall and shops:          3,000 $  
- annual fair on sustainable mobility:                         3,000 $ 
- Car-pooling service for employees:                          3,000 $ 
- An awareness raising campaign:                              1,500 $ 
- Eco driving lesson to kids:                                       1,500 $ 
- TOTAL:  62,000$ 

 

Baseline emission 
- City Master plan for transportation: 626 
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- Eco Driving: 1,791 
- Vehicle tracking: 1,194 
- Teleconferencing: 1,990 
- Delivery services by Shopping Mall and shops: 417 
- Annual fair on sustainable mobility: 834 
- Car-pooling service for employees: 358 
- An awareness raising campaign: 179 
- Eco driving lesson to kids: 834 

TOTAL: 8,222 tCO2 
 
T CO₂  saving  

- City Master plan for transportation: 167 
- Eco Driving: 478 
- Vehicle tracking: 2125 
- Teleconferencing: 531 
- Delivery services by Shopping Mall and shops: 111 
- Annual fair on sustainable mobility: 223 
- Car-pooling service for employees: 96 
- An awareness raising campaign:48 
- Eco driving lesson to kids: 223 

TOTAL: 4002 tCO2 
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Bike day 
Background 
Nowadays Erbil is a city offering cars as unique transport means but 
this implies high traffic congestion and heavy pollution levels, 
namely harmful for people health. Moreover, the genera transport 
efficiency lower while congestions occur as lots of fuel is used in queue 
and people lose their work time stuck in traffic. Some initiatives and 
programs have been launched in the past but results were pretty 
unsuccessful. 
Description of the action 

Ø Develop and adopt a “Strategic plan for cycling”. The plan 
approach cycling by developing first a need analysis for 
cycling for the whole city, highlighting the potential for 
implementation and setting overall targets and priorities. A Gap 
analysis will also be developed in order to quantify network 
infrastructure needs, supporting 
facilities and programs. Finally, a breakdown of planned 
investments will display the need for funds. The Mode split 
potential will therefore be deployed and made evident. It is 
possible the action will be requiring sometimes road adaptation 
due to present city layout but this will worth the effort du e to 
an increase of life quality in every-day citizens’ mobility. 
Governorate message to cyclists, in order to promote bike use, 
should in some way be: “you are important to us; you are cool and fashion; you are 
the centre” of our attention”. In order to be effective, bike transport should be: 
presented as a cool life style, managed by very innovative and smart solutions 
(mobile bike lock and unlock systems) largely promoted on social media (Facebook, 
Instagram) manage and controlled by private companies, set special credits and fees 
for students, very light weight and high technology built in (disk brakes, aluminium 
or carbon made body). The possibility to introduce bike storage stations in 
correspondence with main bus stations will be studied 

Ø "Bike day in Erbil" event open to all citizens. An annual day, for celebrating bike use 
will be, established. For the purpose, part of the city centre will be then reserved 
only to bike access, keeping a secure and safe environment for adults and 
children. Prior to the event, adequate promotional media coverage will be 
organised and implemented. 

Ø Pilot bike infrastructure design and construction. The action will be implemented 
by planning a cycling network, made of secured bike lanes with suitable signals and 
lighting, in the city centre. Totally 2-3 km bike lanes can be carried out, i.e. in the 
most crowded area of the city centre or connecting the University to the city centre. 

Ø Purchase of e-bikes and a photovoltaic platform roof for bikes. A tender will be 
issued, including all technical specifics, for purchasing the five electric-bikes and the 
Photovoltaic platform roof (for e-bike charging). The charging PV platform will be 
located inside Governorate security area and E-bikes will be uses by employees’ 
mobility under authorisation, for working or promotional purposes. 

Ø Installation of secured bike parking lots, in Governorate building premises, for the 
employees use during working hours and from/to home. By installing the 

Mitigation 
MWh/a t CO₂/a 

 35941 
Contribution in % 

0.99% 
Cost in $ 
125500 

Years of Implementation 
        
Key performance Indicator 
Bike lane construction and adaptation  
Nr. of e-bikes 
Construction of a Photovoltaic 
platform roof 
nr. of bike parking lots built 
Nr. of bikes 

Measurement Units 
Km of bike lanes implemented  
Bikes in use daily   
Annual energy produced by the 
Photovoltaic platform roof 
Average nr. of bike hosted in parking 
lots 
Nr. of Governorate bikes daily used 

 
Priority of action 

       
Area of intervention 

 
Origin of action 
Local Authority 

Policy instrument 
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number of 10 metal parking lots, with a solid ant vandalism structure, nearly 20 
bikes will be hosted in each one, summing up room for 200 parked bikes. In the 
same location where the bike parking lots will be installed also control cameras will 
have to be installed for ensuring security. 

Ø City bike purchase for Governorate employees’ use. By issuing a tender, totally 50 
lightweight mountain bikes will be purchased and equipped with Governorate marks 
or decal, for the use of traffic police in the citadel, where streets are narrow, traffic 
congested and fast police mobility hindered. 

General objectives 
The action will deliver the following benefits: 

- Healthy mobility lifestyle, implying physical exercise 
- Real options to leave private cars home 
- Increase of life quality in every-day citizens’ mobility 
- Increased care towards bikers’ security 
- Sustainable living 

Implementation cost 
- Bike Strategic Plan: 5,000 $ 
- Bike day: 1,000 $ 
- bike lanes: 40 000 $ 
- Five e-bikes and nr.1 PV parking: 10,000 $ + 3.000*5 e-bikes = 35 000 $ 
- Ten bike parking lots: 10,000 $ + cameras 500 $ 
- Thirty mountain bikes: 6,000 
- Bike-sharing in restricted traffic area: 20,000 
- Bike parking lots in restricted traffic area: 8,000 

TOTAL: 125, 500 $ 
Baseline emission 

- Bike Strategic Plan: 65,700 
- Bike day: 2,880 
- bike lanes: 1,440 
- nr.5 e-bikes and nr.1 PV parking: 3 
- nr. 10 bike parking lots: 10,000 $ + cameras 500 $ 
- nr. 30 mountain bikes: 4,730 
- Bike-sharing in restricted traffic area: 2,628 
- Bike parking lots in restricted traffic area: 1,502 

TOTAL: 84,139 
 
T CO₂  saving  

- Bike Strategic Plan: 17,542 
- Bike day: 769 
- bike lanes: 384 
- nr.5 e-bikes and nr.1 PV parking: 2 
- nr. 10 bike parking lots: 1,123 
- nr. 30 mountain bikes: 1,263 
- Bike-sharing in restricted traffic area 702 
- Bike parking lots in restricted traffic area: 401 

TOTAL: 22,186 



 

142  

Governorate pedestrian access and mobility policy 
Background 
At some point during the day, we are all pedestrians, whether walking 
to school, transit, a parked car, work, stores, or for exercise. Urban 
planning should then consider there are people with different and 
peculiar walking capacities i.e.: elderly people, children, visual or hear 
impaired people, on wheelchair, etc. This means tat, in order to meet 
all their need kerbs, traffic lights and cross roads must be: well visible / 
explicitly coloured, have tactile info, easily accessible and secure 
for all. 
Once all these parameters are met people would feel more secure and 
confident in walking along city streets. 
Description of the action 
 

Ø Governorate pedestrian access and mobility plan. The 
Governorate will be committed to develop plans and implement 
pedestrian infrastructure projects and programs to improve safety 
and enhance the pedestrian environment and neighbourhood quality in all of the 
City's existing communities. In order to better plan and implement pedestrian 
improvement projects, the Governorate will develop a Citywide Pedestrian Master 
Plan. Among the various activities which can be included in Governorate pedestrian 
access and mobility plan are: 

Ø trainings for urban planners; conferences and events; preserving only pedestrian 
areas in city centre; organizing cultural events dealing with pedestrian mobility 
and city ownership. 

Ø Promotion of pedestrian mobility. An awareness raising campaign will be 
implemented on the various benefits pedestrian mobility brings about. Moreover, annual 
trainings and events will be organized. The campaign will be targeted to 10,000 
people with brochures or leaflets. 

Ø Assigning an only-pedestrian area in citadel area once a week and the logistic for 
shops loading and unloading will be implemented as well. Investment will only be 
related with information boards and traffic police control. 

Ø Introduction of fully accessible and equipped 2 km of kerbs in the city centre, as to 
increasing pedestrians’ mobility, security and accessibility. The Governorate can 
either implement the works with own or issue a tender for the purpose, but specifics 
for allowing full access also to People with Reduced Mobility will be included as 
mandatory. Adaptation of 2 km of existing kerbs. 

General objectives 
The goals of the Pedestrian Plan are to: 

- Create healthy, efficient and sustainable communities where people choose to 
walk. 

- Increase the number of people walking in the City. 
- Provide pedestrian environs that improve personal safety and are attractive or 

interesting. 
- Increase public health, active transportation and pedestrian links or 

connections. 
- Improve pedestrian movement by focusing on access to community 

Mitigation 
MWh/a t CO₂/a 

 9268	
Contribution in % 

0.26%	
Cost in $ 

15500 
Years of Implementation 

        
Key performance Indicator 
 

Measurement Units 
 

Priority of action 
       

Area of intervention 
 

Origin of action 
Local Authority 

Policy instrument 
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institutions, 
- Recreational and leisure opportunities, and employment and retail services. 
- Create a walk friendly City to attract new residents and businesses. 

 
The objectives of the Plan are to: 

- Increase the number of daily walking trips in the short and long term. 
- Encourage walking as a transportation mode between home, work and other 

destinations. 
- Increase awareness of non-motorized networks, safety requirements, and appropriate 

standards to support increased pedestrian activity. 
- Enhance coordination of multimodal trips with pedestrian movement to support 

pedestrian, cycling and transit facilities. 
- Improve pedestrian environs with supportive infrastructure, streetscape, and 

development. 
- Develop a framework prescribing how to implement improvements to 

pedestrian mobility 
- . Support and integrate the pedestrian realm with tourism and economic 

development. 
- Improve pedestrian access for People with Reduced Mobility, as they should 

have equal opportunities to travel as ordinary citizens. This means no such individual 
can be discriminated against by not accessible pedestrian infrastructures. 

The following activities are envisaged: 
- Prepare a Governorate pedestrian access and mobility plan identifying i.e.: 

Governorate vision, desired walking standards to put in place, key city areas to focus 
first, expected benefits from an improved pedestrian mobility. 

- Develop an assessment needs analysis by checking the state of all 
kerbs, traffic lights and cross roads, and recording where missing standards 
are. 

- List and prioritize measures and investments 
- Launch a pedestrian day celebrating Governorate efforts 
- Organise and implement the Walking bus service: select the schools for pilot testing, 

discuss and propose the initiative to teachers, engage parents and elderly people who 
have parents in schools and are willing to commit, agree together on a walking 
path/route, find some local sponsor providing advertised sport bibs, start the 
implementation with 1 or 2 days a week, communication of final successful 
results. 

Implementation cost 
- Governorate pedestrian access and mobility plan 5,000 $ 
- Pedestrian mobility promotion 3,000 $ 
- Kerbs adaptation 7,000 $ 
- Only-pedestrian area in citadel area once a week 500 $ 

 
TOTAL: 15,500 $ 
 
MWh saving 

- Governorate pedestrian access and mobility plan 6,912 
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- Pedestrian mobility promotion 3,456 
- Kerbs adaptation 691 
- Only-pedestrian area in citadel area once a week 10,368 

 
TOTAL: 21,427 
 
T CO₂  saving  

- Governorate pedestrian access and mobility plan 1,846 
- Pedestrian mobility promotion 923 
- Kerbs adaptation 185 
- Only-pedestrian area in citadel area once a week 2,678 

 
TOTAL: 5,721 
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University Mobility- Shuttle bus 
Background 
 Erbil has nowadays 9 public Universities and significant number of 
students attending university courses who needs commuting daily. 
This is the indicative list of Erbil Universities: 

- Al Bayan University - Erbil, 
- Hewler Medical University - Erbil, 
- Cihan University - Erbil, 
- Ishik University - Erbil, 
- Polytechnic University of Erbil, 
- Salahaddin University - Erbil, 
- University of Koya - Koya, Erbil 
- University of Kurdistan – Erbil, 
- International University of Erbil - Erbil 

According to traffic operators the only university students transport 
mean seems today to be the car, but this entails different type of issues: 

- increased traffic congestion 
- increased levels or air pollution 
- increased travel costs for students 
- car became a status quo for students, but this goes inevitably to detriment of 

public transport demand 
Description of the action 

Ø “Willing to shift to bus mobility questionnaire" targeted to University students. 
This type of questionnaire is aimed at understanding against what, students are 
supposed to accept to move to public transport. Different alternatives are 
therefore proposed to understand the counterpart object and how many students 
would embrace this choice, if put in place. It is in other words a tool for setting a 
designing a new winning public transport proposal to university students. A 
significant sample will be chosen, then questionnaire submitted and evaluated. 
Cooperation with the University Authority must be implemented in order to 
smooth the implementation. Averagely 2,000 students attend Erbil Universities 
yearly and nearly 25% of them use car on a regular basis (500 students). 

Ø Among the different available options discussed with Erbil transport Department 
would be very suitable to propose in first instance an Appealing Shuttle bus (i.e. Wi-
Fi equipped) for university students running in the inner circle of the city. A 20-seat 
bus tailored for university students would be therefore pilot in order to open to 
further implementation. Based on suggestions gathered from the willing to shift 
questionnaire, bus design will follow. 

Ø A Tram infrastructure plan, connecting some of the Universities with the city centre, 
is available and partly approved. Details will be inquired for a new preposition. 

General objectives 
The objectives of the action are: 

- Understand students’ motivation and willing to shift attitude towards public 
transports 

Mitigation 
MWh/a t CO₂/a 
41990 11212 

Contribution in % 
0.31%	

Cost in $ 
32000 

Years of Implementation 
        
Key performance Indicator 
 

Measurement Units 
 

Priority of action 
       

Area of intervention 
 

Origin of action 
Local Authority 

Policy instrument 
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- Try to propose a public transport mean which could meet their expectations 
- Forecasting the real demand for public transport 
- Studying which are the most potentially routes for a public transport service 
- Studying which are the most suitable public transport mode 
- Understanding to which extent alternative transport modes could be 

implemented (bike, walking, etc) 
- Turn public transports more culturally appealing 
- Turn public transports easy to use, in time and cheap 
- Get University students accustomed to public transports 
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City Bus system 
Background 
Provision of public transport is a very important future priority to 
Erbil as a capital city, which shall impact the development of 
investment movement, especially with regards to workforce 
required for different investments. Another importance of public 
transportation lies in alleviating the growing traffic jams on the 
main streets of the capital and in the reduction of environment 
pollution. 

- Actually No public bus service today available 
- Congestion of roads 
- High levels of air pollution due to massive use of cars 
- Delays for student and people to reach their destinations 
- This buses proved access to disabled 
- Cheaper cost for citizens 

 
Description of the action 
City bus system is a high-quality bus-based transit system that 
delivers fast, comfortable, and cost-effective services at metro-
level capacities. It does this through the provision of dedicated lanes, with bus ways 
and iconic stations typically aligned to the centre of the road, off-board fare collection, 
and fast and frequent operations. 
Because the city bus system contains features similar to a light rail or metro system, it 
is much more reliable, convenient and faster than regular bus services. With the right 
features, City bus system is able to avoid the causes of delay that typically slow regular 
bus services, like being stuck in traffic and queuing to pay on board. 
The project consists in 5 bus lines 
connecting in different way most 
parts of the city and a number of 
53 bus 50 seats.	 
The final design is ready since 
September 2015 a call for tenders 
will be issued. The tender will 
include one bus depot, 
maintenance service with spare 
parts service included, 2-year 
service and management contract, 
but also training on the job of drivers, engineers and technicians. 
The system comprises nr.5 city lines, which totally cover 100 km length. Number 121 
temporary stops are distributed along the paths and 30 of them, in the city centre will 
be equipped with Photovoltaic modules to provide energy to users in waiting zone 
The total number of buses will be nr. 106, among which it is foreseen an average 
distribution 50%-50% of 50 seats buses and 100 seats buses. Buses will be fuelled by 
diesel and will allow the access also to people with reduce mobility. An awareness raising 
campaign will be developed in order to promote and explain how the bus system will 
work. 

Mitigation 
MWh/a t CO₂/a 

1353944 361567 
Contribution in % 

9.98%	
Cost in $ 

Bus network and bus fleet: 
346,500,000 $ 

PV bus stops (nr.30): 
54,000 $ 

Years of Implementation 
        
Key performance Indicator 
Number of transported 
passengers /year  
Sold tickets / yearly 

Measurement Units 
Nr. Of sold tickets / yearly 

Priority of action 
       

Area of intervention 
 

Origin of action 
Local Authority 

Policy instrument 
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In order to assess the number of passengers daily transported it is possible to assess 
about averagely 5 daily trips at full charge on all lines, even if some line will be much 
more used and have trips will have a higher frequency; the service anyway will end at 
midnight and will re-start at 6 a.m. 
Each temporary stop real will have a timetable display screens and in main stops also 
an electronic and cash ticketing machine will be installed. The tariff systems will include 
cost facilities for families, elderly people and students. 
The control system includes sensors to give priority to the buses approaching to traffic 
lights. Sensors in facts will be connected to traffic lights as to speed up their trips and 
guarantee the on-time arrival at scheduled time. 
Allocated and dedicated lanes will be designed and implemented as to guarantee the 
bus to arrive on time, 
General objectives 

- Reducing car use and related pollutant emissions due to fuel consumption 
- Increasing all people mobility 
- Facilitating the access to the city centre 
- Facilitating modal shift from car to Public transport 
- Improve people awareness toward public transport as to turn it people friendly 
- Reducing gas emission CO2 
- Achieving energy efficiency in transports 
- Emission reduction 
- Environmental protection 
- Renewable energy use 

Implementation cost 
Bus network and bus fleet: 346,500,000 $ PV bus stops (nr.30): 54,000 $ 
Estimated cost: 346,500,000 $ 
MWh saving Bus network and bus fleet: 835,704 PV bus stops (nr.30): 64 
TOTAL: 835,768 MWh 
T CO₂  saving: Bus network and bus fleet: 223,137, PV bus stops (nr.30): 53 
TOTAL: 223,190
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Smart taxi service through allocating taxi offices in different areas 

Background 
Erbil city, based on the data of Traffic police, today there are 383890 
private vehicles, 165900 Pickups and 41370 taxies & minibuses in Erbil 
governorate. This happened with the unavailability of policies to limit 
the number of taxi cars entering the city, where the city suffers from 
complexity of taxi operation with system grows out of the inherent 
randomness of taxi services and accompanied with vacant taxis cruise 
in the city to search for passengers. 
The equilibrium and regulation in the taxi market by taking account 
of congestion externalities and adopting new rules for taxi services in 
main souk centre is important. Assigning Taxi offices is only allowed to 
operate in the city. This will help to supervise and regulate urban taxi 
operation system more efficiently and taxi drivers will provide better 
service, spend less money and avoid travelling without 
passengers. 
Description of the action 
The estimated number of taxi offices are 100, and each office can 
manage 50 taxi cars with total 5000 taxi cars, 

Ø Obtain the legislation for allowing to open on call taxi offices in the cities 
Ø Divide the areas into zones and determine the number of offices that can be granted 

a work permit with assigned number of taxis. 
Ø Develop the indicators for proper monitoring the operation and ensure efficient 

services. 
Ø Ensure integration of technologies in the service to reduce the operation cost and 

maintain the service in affordable level to users. 
Ø Launch a coordination meeting with the national authority to gain approval for 

implementation and to get acceptance for participation of private sector in 
financing, installation, operation and maintenance the system through 
partnership with the private sector. 

Ø Have community coordination meeting for promoting the implementation of the 
project with support of the Citizen Advisory Committee. 

Ø Prepare the tender document and launch the project with private sector. 
Ø Assign company to handle the monitoring and sustainability of operation. 
Ø Continue to monitor the implementation and operation. 

General objectives 
The project aims at establishing taxi offices within Erbil in order to: 

- Have the taxi offices generate income for the municipality which can be used in 
improving the roads quality in the theses areas. 

- Have the taxi offices open new job opportunity for citizen and improve the sales 
for the shops and offices. 

- regulate the taxi in the city and reduce traffic congestion and facilitate the 
movement of people throughout the city, and avoid movement of taxi without 
passengers. 

- Mitigate CO2 emissions resulting from traffic congestion. 
- Keep a clean and healthy environment for pedestrians

Mitigation	
MWh/a	 t	CO₂/a	

163200	 40636	
Contribution	in	%	

0.64%	
Cost	in	$	
30000	

Years	of	Implementation	
	 	 	 	 	 	 	
Key	performance	Indicator	
Number	of	cars	per	day	
Measurement	Units	

cars	
Priority	of	action	

	 	 	 	 	 	 	
Area	of	intervention	

Improve	transportation	
and	reduce	congestion	

Origin	of	action	
Local	Authority	

Policy	instrument	
Land	use	planning	

regulation	
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Summary of action related to transportation 
 

Sectora 
l & 

field of 
action 

Actio 
n NO. 

Key actions and Measures BAU Scenario Mitigation in 
Energy 

Mitigatio 
n in % 

Costing in 
$ 

MWh/a t CO2/a MWh/a t 
CO2/a 

Transportation Private and commercial 1431219 
2 

362454 
7 

155913 
4 

42268 
3 

11.66% 400,577,50 
0 

 24.00 Bike day    35941 0.99% 125,500 

 25.00 Governorate pedestrian access and mobility 
policy 

   9268 0.26% 15,500 

 26.00 University Mobility- Shuttle bus   41990 11212 0.31% 32,000 

 27.00 City Bus system   135394 
4 

36156 
7 

9.98% 400,500,00 
0 

 28.00 Smart taxi service through allocating taxi 
offices in different areas 

  163200 40636 1.12% 30,000 

Transportation Governorate fleet 64464 17212 0 6483 37.67% 62,000 

 29.00 Governorate mobility    6483 37.67% 62,000 

 
 

Renewable energy production 
 

The following action related to General directorate of electricity in Erbil 
Sectora 
l & field 

of 
action 

Actio 
n NO. 

Key actions and Measures BAU Scenario Mitigation in 
Energy 

Mitigatio 
n in % 

Costing in 
$ 

MWh/a t CO2/a MWh/a t CO2/a 

Local Ren ewable e nergy generation   147728 121137 
1 0 

8.59% 100,000,00 
0 

 30.0 Appling Smart Electrical meters in all sectors   140428 
1 

115151 
0 

8.16% To be 
Developed 

 31.0 Establishment of a 40 MW solar cell station   73000 59860 0.42% 100,000,00 
0 
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 Summary of action related to all sectors 
Sectoral	
&	field	
of	

action	

Actio
n	

NO.	

Key	actions	and	Measures	 BAU	Scenario	 Mitigation	in	
Energy	

Mitigat
ion	in	
%	

	Costing	
in	$		

MWh/a	 t	CO2/a	 MWh/a	 t	
CO2/a	

GOVERNORATE	BUILDINGS,	EQUIPMENT/FACILITIES	 18576	 15232	 5369	 4401	 29%	 7,480,670		

Priority	
Action	
NO	1	

1.0	 Smart	services	in	Governorate	and	LA	 		 		 		 		 		 3,000,000		

1.1	 Automating	the	internal	management	system		 		 		 		 		 		 		

1.2	 Providing	the	essential	infrastructure		 		 		 		 		 		 		

1.3	 Implementation	phase		 		 		 		 		 		 		

		 2.0	 Developing	maintenance	and	operation	management	for	
Governorate	Buildings	

		 		 231	 189	 1%	 1,000,000		

		 2.1	 Create	Operation	and	Maintenance	unit	in	the	Governorate,		 		 		 		 		 		 		

		 2.2	 Assess	of	the	O&M	in	the	governorate	building	and	facilities.		 		 		 		 		 		 		

		 2.3	 Roles	and	responsibilities	of	governmental	directorates	and	
municipalities	

		 		 		 		 		 		

		 2.4	 Present	facilities	specific	O&M	manuals.	 		 		 		 		 		 		

		 3.0	 	Implementation	of	the	Consumption	Saving	Measures	and	
use	the	Renewable	Energy	in	the	Governorate	Buildings	

		 		 		 		 		 3,380,670		

		 3.1	 Conducting	an	analytical	study	of	consumption		 		 		 		 		 		 		

		 3.2	 Implementing	consumption	saving	measures		 		 		 		 		 			 		

		 3.3	 Activate	the	maintenance	role		 		 		 		 		 		 		

		 3.4	 	Using	of	high	efficiency	equipment		 		 		 		 		 		 		

		 3.5	 	Installing	motion	sensors		 		 		 		 		 		 		

		 3.6	 Replacing	the	used	lighting	by	a	more	efficient	type	as	the	LED	
lighting	

		 		 2786	 2284	 15%	 	800,670		

		 3.7	 	Use	of	Renewable	Energy	in	the	Governorate	Buildings		 		 		 2352	 1928	 13%	 2,580,000		

		 4.0	 Ensure	proper	Implementation	of	New	Public	procurement	in	
Erbil	

		 		 		 		 		 	100,000		

		 4.1	 Assign	a	consultant	to	support	the	developing	and	
implementing	sustainability	rules	in	the	public	procurement		

		 		 		 		 		 		

		 4.2	 Upgrade	the	internal	procedure	and	regulation	of	procurement	
to	include	the	sustainability	clause		

		 		 		 		 		 		

		 4.3	 Training	the	Local	Governors	administration	departments	and	
related	representatives	on	the	new	rules		

		 		 		 		 		 		

		 4.4	 Regularly	update	the	procedures	and	rules	in	the	public	
procurement	and	monitor	the	implementation	and	results	
achieved		

		 		 		 		 		 		

Residential	building	 1272537
5	

716501
0	

3531968	 26458
15	

37%	 15,614,00
0		

Priority	
Action	
NO	2	

5.00	 Promoting	measures	for	energy	conservation	in	existing	
building		

		 		 276642	 22672
8	

3.16%	 1,884,000		

5.11	 Join	efforts	by	assign	the	support	team	from	stakeholders	and	 		 		 		 		 		 	20,000		
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energy	team	to	support	implementation	of	promotion	of	SWH	
in	building.	

5.12	 Setting	the	base	for	Energy	Auditing	for	houses		 		 		 		 		 		 	100,000		

5.13	 Establishment	of	social	committee	for	support	the	collection	
data	for	houses		

		 		 		 		 		 	30,000		

5.14	 	Establish	household	technical	support	group	 		 		 		 		 		 	50,000		

5.15	 Conduct	energy	auditing	 		 		 		 		 		 	24,000		

5.16	 Prepare	Procurement	package		 		 		 		 		 		 	20,000		

5.17	 Implementation	phase	 		 		 1237	 896	 0.01%	 	100,000		

5.18	 	Develop	the	Information	Kit	and	CAPP	 		 		 		 		 		 	20,000		

5.19	 Launch	awareness	campaign	toward	sustainable	movement		 		 		 275405	 22583
2	

3.15%	 1,500,000		

5.20	 Develop	the	recommendation	for	National	strategic	plan	for	
regulating	energy	consumption	in	houses	

		 		 		 		 		 	40,000		

Priority	
Action	
NO	3	

6.0	 Implementing	and	promoting	Green	Building	code	in	new	
building	

		 		 974041	 54843
3	

7.65%	 	340,000		

6.1	 Conduct	a	round	table	to	debate	on	Green	Building	law	with	
developers,	investors,	designers,	consultants,	universities	and	
NGO's	in	coordination	with	national	authorities		

		 		 974041	 54843
3	

7.65%	 	10,000		

6.2	 Issuing	detailed	instructions	on	how	to	apply,	implement	and	
process	the	Green	Building	with	clear	frame	work	supported	by	
national	authorities	

		 	10,000		

6.3	 Issuing	instructions	for	granting	building	licenses	within	the	
Green	Building	Code	in	local	level	base	

		 	10,000		

6.4	 Promote	a	package	of	incentives	for	developers	and	owners	as	
well	as	for	buyers	in	New	Green	Building	Code	

		 	10,000		

6.5	 Imposing	fines	on	buildings	that	violate	building	instructions	 		 		

6.6	 Raising	awareness	on	Green	building	code	among	citizens	to	
promote	the	green	culture.	

		 	300,000		

6.7	 Issuing	certificates	for	buildings	committed	for	Green	Building	
Code	

		 		

6.8	 Annual	review	of	progress	made	and	achievement	monitoring	
for	new	Green	building	code		

		 		

6.9	 Strict	legislative	enforcement	of	the	building	law	in	two	phases:	 		 		

		 7.0	 High	reflective	roofs	to	minimize	energy	consumption	in	
residential	buildings	

		 		 16136	 13231	 0.18%	 	120,000		

7.1	 Carry	out	advertising	campaigns	targeting	the	residential	sector	
to	promote	the	implementation	of	high	reflective	roofs	(with	
specific	information	high	reflective	roof	

		 		 15353	 12589	 0.18%	 	20,000		

7.2	 Conduct	sample	implementation	around	1000	houses	and	
implement	of	high	reflective	roofs	

		 		 783	 642	 0.01%	 	100,000		

7.3	 Workout	with	national	level	in	legislation	to	support	the	
promoting	of	the	high	reflective	roofs	initiative	

		 		 		 		 		 		

7.4	 Carry	out	advertising	campaigns	targeting	the	residential	sector	
to	Promote	the	set	point	temperature	in	summer	on	25°C	and	
20°C	in	winter	

		 		 		 		 		 		

7.5	 Support	establishing	the	support	mechanise	to	apply	the	
initiative	for	high	reflective	roofs	

		 		 		 		 		 				

Priority	
Action	
No	4	

8.0	 Launching	the	concept	of	SWH	and	ESCO	in	KRG	 		 		 16535	 13559	 0.19%	 1,270,000		

8.1	 Join	efforts	by	assign	the	support	team	from	stakeholders	and	
energy	team	to	support	implementation	of	promotion	of	SWH	
in	building.	
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8.2	 Assessment	of	the	technologies	and	potential	of	Solar	Heat	
boilers	in	different	types	of	buildings	in	Private	Houses	

		 		 		 		 		 	20,000		

8.3	 Setting	the	base	for	Energy	Auditing	for	houses	Formation	in	
comprehensive	and	simplified	form	

		 		 		 		 		 	50,000		

8.4	 Based	on	best	results	install	1000	solar	water	heater	in	Erbil	
districts:	

		 		 781	 640	 0.01%	 1,000,000		

8.5	 Based	on	the	analysis	and	best	practices	in	the	region	propose	
models	for	financing		

		 		 		 		 		 		

8.6	 Present	the	recommendation	for	national	authority	 		 		 		 		 		 		

8.7	 Raising	awareness	campaigns	to	rationalize	electricity	and	
water	consumption	at	the	regional	level;	

		 		 		 		 		 	100,000		

8.8	 Raising	awareness	campaigns	to	rationalize	electricity	and	
water	consumption	for	homes	benefiting	from	the	project	

		 		 15754	 12918	 0.18%	 	100,000		

		 9.0	 	Implementing	the	legislation	for	rationalise	the	demand	for	
energy		

		 		 2248614	 18438
63	

25.73
%	

12,000,00
0		

9.1	 Moderate	the	local	laws	and	regulation	to	support	
implementation	of	EE	and	RE	legislation	on	local	level	

		 		 		 		 		 		

9.2	 Apply	the	national	legislation	of	the	high	reflective	roofs		 		 		 480956	 39438
4	

5.50%	 	to	be	
develope

d		
9.3	 Apply	the	national	legislation	polices	related	to	energy	

efficiency	appliances	in	residential	sectors;	
		 		 1277541	 10475

84	
14.62
%	

	to	be	
develope

d		
9.4	 Apply	the	national	legislation	polices	related	to	Solar	Water	

Heater.	
		 		 490117	 40189

6	
5.61%	 	to	be	

develope
d		

9.5	 Raising	awareness	campaigns	to	rationalize	electricity	and	
water	consumption		

		 		 		 		 		 	
1,000,000		

9.6	 	Carry	out	advertising	campaigns	to	promote	the	
implementation	of	high	reflective	roofs		

		 		 		 		 		 	
1,000,000		

9.7	 Launch	the	yearly	awareness	campaign		 		 		 		 		 		 	
10,000,00

0		
9.8	 Monitor	and	review	the	awareness	campaign		 		 		 		 		 		 		

Tertiary	building	 3874537	 317712
1	

1145826	 93957
7	

30%	 22,753,19
9		

		 		 Health	buildings	and	Facilities	 122146	 48550	 539778	 5145	 10.60
%	

2,245,000		

		 10.0	 Improvement	of	Energy	Efficiency	in	Erbil	Directorate	General	
of	Health	Main	Building	and	branches	

2349	 1926	 696	 571	 1.18%	 	356,000		

		 10.1	 	Assign	energy	team	from	the	staff	with	Energy	Consultant		 781	 640	 		 		 		 	10,000		

		 10.2	 Implementing	simplified	consumption	saving	measures		 		 		 26	 21	 0.04%	 	1,000		

		 10.3	 Conducting	an	analytical	study	of	energy	consumption:	 		 		 		 		 		 	5,000		

		 10.4	 Applying	the	measure	related	to	the	Energy	Auditing	and	
monitor	the	results.	

		 		 208	 171	 0.35%	 	100,000		

		 10.5	 Design	and	Supply	and	install	PV	Solar	System	to	supply	Green	
Energy	to	the	Building	

		 		 45	 37	 0.08%	 	50,000		

		 10.6	 Lesson	learned	report	along	with	the	challenges,	solutions	and	
benefits	of	the	project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		

		 10.7	 Prepare	Guide	Line	book	for	Health	Clinics	to	convert	them	to	
green	building.	

		 		 		 		 			 	5,000		

		 10.8	 Conduct	workshop	with	the	head	of	department	and	
maintenance	staff		

		 		 		 		 		 	10,000		

		 10.9	 Repeat	the	same	actions	in	other	buildings	 1568	 1286	 417	 342	 0.70%	 	170,000		
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		 11.0	 Improvement	of	Energy	Efficiency	of	Health	Facilities	in	Erbil	
Hospitals	

112962	 43410	 4851	 3978	 8.19%	 1,184,000		

		 11.1	 Assign	energy	team	from	the	Hospital	staff	with	Energy	
Consultant		

		 		 302	 248	 0.51%	 	10,000		

		 11.2	 Implementing	simplified	consumption	saving	measures		 		 		 		 		 		 	1,000		

		 11.3	 Conducting	an	analytical	study	of	energy	consumption:	 		 		 		 0	 		 	5,000		

		 11.4	 Applying	the	measure	related	to	the	Energy	Auditing	and	
monitor	the	results.	

		 		 2301	 1887	 3.89%	 	547,000		

		 11.5	 Design	and	Supply	and	install	PV	Solar	System	to	supply	Green	
Energy	to	the	Building	

		 		 82	 67	 0.14%	 	91,000		

		 11.6	 Lesson	learned	report	along	with	the	challenges,	solutions	and	
benefits	of	the	project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		

		 11.7	 Prepare	Guide	Line	book	for	Health	Clinics	to	convert	them	to	
green	building.	

		 		 		 		 		 	5,000		

		 11.8	 Conduct	workshop	with	the	head	of	department	and	
maintenance	staff		

		 		 		 		 		 	10,000		

		 11.9	 	Repeat	the	same	actions	in	other	Hospitals,		 		 		 2166	 1776	 3.66%	 	510,000		

		 12.0	 Pilot	project	in	Health	Clinic	Centres	/	Primary	healthcare	
centres	(PHCs),	

6835	 3214	 727	 596	 1.23%	 	605,000		

		 12.1	 Assign	energy	team	from	the	staff	of	the	clinic	with	Energy	
Consultant		

		 		 		 		 		 	10,000		

		 12.2	 Implementing	simplified	consumption	saving	measures		 		 		 28	 23	 0.05%	 	1,000		

		 12.3	 Conducting	an	analytical	study	of	energy	consumption:	 		 		 		 		 		 	5,000		

		 12.4	 Applying	the	measure	related	to	the	Energy	Auditing	and	
monitor	the	results.	

		 		 151	 124	 0.26%	 	105,000		

		 12.5	 Design	and	Supply	and	install	PV	Solar	System	to	supply	Green	
Energy	to	the	Building	

		 		 64	 52	 0.11%	 	78,000		

		 12.6	 Lesson	learned	report	along	with	the	challenges,	solutions	and	
benefits	of	the	project	to	ensure	best	practices.	

		 		 		 		 		 	5,000		

		 12.7	 Prepare	Guide	Line	book	for	Health	Clinics	to	convert	them	to	
green	building.	

		 		 		 		 		 	5,000		

		 12.8	 Conduct	workshop	with	the	head	of	department	and	
maintenance	staff		

		 		 		 		 		 	10,000		

		 12.9	 	Repeat	the	same	actions	in	another	Health	Clinic	Centre	 		 		 484	 397	 0.82%	 	386,000		

		 13.0	 Ensure	proper	implementation	of	new	Public	Procurement	 		 		 		 		 		 	100,000		

		 13.1	 Assign	a	Sustainable	procurement	specialised	to	support	
conducting	the	following	actions			

		 		 		 		 		 		

		 13.2	 Training	the	administration	departments	on	sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 13.3	 Organize	training	of	private	sector	representatives	aiming	
Sustainable	Procurement	procedures	

		 		 		 		 		 		

		 13.4	 Update	the	procurement	specifications	and	procedures	to	meet	
the	Sustainable	Procurement.	

		 		 		 		 		 		

		 13.5	 Monitor	the	implementation	and	apply	suitable	actions	to	
improve	the	results	

		 		 		 		 		 		

		 		 Directorate	of	Erbil	Endowment	&	Religious	Affairs	 57,206	 46,909	 26885	 22046	 47%	 11,109,94
9		

		 14.0	 Developing	operation	and	maintenance	management	in	
Endowment	&	Religious	Affairs	Directorate	in	Erbil	
Governorate		Buildings	and	facilities	

		 		 		 		 		 	55,000		

		 14.1	 Establish	technical	team	and	supporter		 		 		 		 		 		 	10,000		

		 14.2	 Conduct	An	O&M	assessment	for	Endowment	&	Religious	
Affairs	Directorate	building	and	facilities		

		 		 		 		 		 	20,000		
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		 14.3	 Preparation	of	a	Guideline	for	Operations	and	Maintenance	
(O&M	

		 		 		 		 		 	10,000		

		 14.4	 Train	the	staff	on	using	the	Guideline	for	Operations	and	
Maintenance	(O&M).	

		 		 		 		 		 	5,000		

		 14.5	 	Monitor	the	operation	and	apply	additional	measure	to	
improve	and	maintain	the	results		

		 		 		 		 		 	10,000		

		 15.0	 Improvement	of	Energy	Efficiency	in	Mosques/churches	and	
the	administration	Buildings	in	Erbil	Directorate	for	
Endowment	&	Religious	Affairs	

		 		 21737	 17824	 38.0%	 10,954,94
9		

		 15.1	 Assign	energy	team	from	the	staff	with	Energy	Consultant		 		 		 		 		 		 	10,000		

		 15.2	 Sorting	the	Mosques/churches	according	size	and	capacity	or	
other	base	according	to	consultant	recommendation	

		 		 		 		 		 	10,000		

		 15.3	 Implementing	simplified	consumption	saving	measures	
supported	with	awareness	raising	and	training	

		 		 1716	 1407	 3%	 	10,000		

		 15.4	 Conducting	an	analytical	study	of	energy	consumption:	 		 		 		 		 		 	50,000		

		 15.4	 Applying	the	measure	related	to	the	Energy	Auditing	and	
monitor	the	results.	

		 		 		 		 		 	10,000		

		 15.5	 Design	and	Supply	and	install	Solar	water	heater	 		 		 11441	 9382	 20%	 7,623,720		

		 15.6	 Replace	the	Water	taps	with	motion	seniors	to	reduce	the	
water	consumptions	

		 		 		 		 		 3,153,229		

		 15.7	 Replace	normal	lights	with	efficient	LED	lights	 		 		 8580	 7036	 15%	 	58,000		

		 15.8	 Lesson	learned	report	along	with	the	challenges,	solutions	and	
benefits	of	the	project	to	ensure	best	practices.	

		 		 		 		 		 	10,000		

		 16.0	 Prepare	Guide	Line	book	to	convert	to	green.	 		 		 		 		 		 	10,000		

		 16.1	 Conduct	workshop	with	the	head	of	department	and	
maintenance	staff		

		 		 		 		 		 	10,000		

		 16.2	 	Repeat	the	same	actions	in	other	Mosques/churches,	
benefiting	from	the	lessons	learned	from	previous	projects	and	
planning	new	projects	in	other	centres.	

		 		 		 		 		 		

		 17.0	 Ensure	proper	Implementation	of	New	Public	procurement	in	
Endowment	&	Religious	affairs	Directorate	in	Erbil	
Governorate		

		 		 5148	 4221	 9%	 	100,000		

		 17.1	 Assign	a	Sustainable	procurement	specialised	to	support	
conducting	the	following	actions			

		 		 		 		 		 		

		 17.2	 Training	the	administration	departments	of	the	Endowment	&	
Religious	affairs	Directorate	in	Erbil	Governorate	on	sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 17.3	 Organize	training	of	private	sector	representatives	aiming	
Sustainable	Procurement	procedures	

		 		 		 		 		 		

		 17.4	 Update	the	procurement	specifications	and	procedures	to	meet	
the	Sustainable	Procurement.	

		 		 		 		 		 		

		 17.5	 Monitor	the	implementation	and	apply	suitable	actions	to	
improve	the	results	

		 		 		 		 		 		

		 		 Erbil	General	Directorate	of	Education	 138489	 85879	 45658	 37439	 43.6%	 9,398,250		

		 18.0	 Developing		of	Operation	and	maintenance	management	in	
Erbil	General	Directorate	of	Education		

		 		 		 		 		 	55,000		

		 18.1	 Establish	technical	team	and	supporter		 		 		 		 		 		 	10,000		

		 18.2	 Conduct	An	O&M	assessment	for	Erbil	General	Directorate	of	
Education	building	and	facilities		

		 		 		 		 		 	20,000		

		 18.3	 Preparation	of	a	Guideline	for	Operations	and	Maintenance	
(O&M	

		 		 		 		 		 	10,000		

		 18.4	 Train	the	staff	on	using	the	Guideline	for	Operations	and	
Maintenance	(O&M).	

		 		 		 		 		 	5,000		
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		 18.5	 	Monitor	the	operation	and	apply	additional	measure	to	
improve	and	maintain	the	results		

		 		 		 		 		 	10,000		

		 19.0	 Pilot	project	in	Schools	in	Erbil	General	Directorate	of	
Education	

		 		 45658	 37439	 43.6%	 9,243,250		

		 19.1	 Assign	energy	team	from	the	staff	of	the	schools	with	Energy	
Consultant		

		 		 		 		 		 	10,000		

		 19.2	 Implementing	simplified	consumption	saving	measures		 		 		 		 		 		 	10,000		

		 19.3	 Conducting	an	analytical	study	of	energy	consumption:	 		 		 		 		 		 	50,000		

		 19.4	 Applying	the	measure	related	to	the	Energy	Auditing	and	
monitor	the	results.	

		 		 		 		 		 	12,000		

		 19.5	 Design	and	Supply	and	install	PV	Solar	System	to	supply	Green	
Energy	to	the	Building	

		 		 		 		 		 	131,250		

		 19.6	 Lesson	learned	report	along	with	the	challenges,	solutions	and	
benefits	of	the	project	to	ensure	best	practices.	

		 		 		 		 		 	10,000		

		 19.7	 Prepare	Guide	Line	book	for	Schools	to	convert	them	to	green	
building.	

		 		 		 		 		 	10,000		

		 19.8	 Conduct	workshop	with	the	head	of	department	and	
maintenance	staff		

		 		 		 		 		 	10,000		

		 19.9	 	Repeat	the	same	actions	in	another	Schools,		 		 		 		 		 		 9,000,000		

		 20.0	 Ensure	proper	implementation	of	new	Public	Procurement	in	
Erbil	General	Directorate	of	Education	

		 		 		 		 		 	100,000		

		 20.1	 Assign	a	Sustainable	procurement	specialised	to	support	
conducting	the	following	actions			

		 		 		 		 		 		

		 20.2	 Training	the	administration	departments	on	sustainable	
Procurement	procedures	

		 		 		 		 		 		

		 20.3	 Organize	training	of	private	sector	representatives	aiming	
Sustainable	Procurement	procedures	

		 		 		 		 		 		

		 20.4	 Update	the	procurement	specifications	and	procedures	to	meet	
the	Sustainable	Procurement.	

		 		 		 		 		 		

		 20.5	 Monitor	the	implementation	and	apply	suitable	actions	to	
improve	the	results	

		 		 		 		 		 		

		 		 Other	sectors	in	Teriary	sector	 3556696	 291649
1	

533504	 87494
7	

30%	 	To	be	
develope

d		
		 21.0	 Applying	energy	saving	measures	in	other	Governmental	

sectors	
		 		 533504	 43747

4	
15%	 	To	be	

develope
d		

		 22.0	 Applying	energy	saving	measures	in	Commercial	Sectors	 		 		 533504	 43747
4	

15%	 	To	be	
develope

d		
Public	Street	Lighting		 131589	 107903	 88022	 72178	 67%	 52,864,83

2		
		 23.0

0	
Modernise	and	transform	street	lighting	system	 131589	 107903	 		 		 		 		

		 23.0
1	

Launch	technical	team		 		 		 		 		

		 23.0
2	

Develop	a	management	and	maintenance	plan		 		 		 		 	10,000		

		 23.0
3	

Develop	master	plan	for	street	lighting		 		 		 		 	10,000		

		 23.0
4	

	Develop	a	training	programme		 		 		 		 	10,000		

		 23.0
5	

Develop	specification	and	standard		 		 		 		 	10,000		

		 23.0
6	

Apply	training	to	the	staff	on	operation	and	maintenance	
procedures;	

		 		 		 	10,000		
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		 23.0
7	

Apply	the	master	plan	for	street	lighting;	 		 		 		 		

		 23.0
8	

Apply	management	and	maintenance	plan;	 		 		 		 		

		 23.0
9	

Apply	the	modernization	and	transition	of	public	lights	in	
phases,	each	phase	would	include	upgrading	of	around	five	
thousand	streets	lights	which	include	the	following:		

		 		 		 		

		 23.1
0	

Replace	mercury	lamps	and	sodium	(HPS)	lamps	with	efficient	
LED	with	smart	drivers	and	surge	protection.	

80445	 65965	 61%	 51,951,33
2		

		 23.1
1	

Replace	the	photo	cells	in	feeder	pillars	with	astronomic	timer;	 7577	 6213	 6%	 	287,823		

		 23.1
2	

Provide	surge	protection	in	main	feeder	pillars;	 		 		 		 	575,677		

		 23.1
3	

Track	the	development	and	the	measurement	in	periodical	
time	

		 		 		 		

Transportation	Private	and	commercial	 1431219
2	

362454
7	

1559134	 42268
3	

11.66
%	

400,577,5
00		

		 24.0
0	

Bike	day		 		 		 		 35941	 0.99%	 	125,500		

		 25.0
0	

Governorate	pedestrian	access	and	mobility	policy		 		 		 		 9268	 0.26%	 	15,500		

		 26.0
0	

University	Mobility-	Shuttle	bus	 		 		 41990	 11212	 0.31%	 	32,000		

		 27.0
0	

City	Bus	system		 		 		 1353944	 36156
7	

9.98%	 400,500,0
00		

		 28.0
0	

Smart	taxi	service	through	allocation	taxi	offices	in	different	
areas	

		 		 163200	 40636	 1.12%	 	30,000		

Transportation	Governorate	fleet	 64464	 17212	 0	 6483	 37.67
%	

	62,000		

		 29.0
0	

	Governorate	mobility	 		 		 		 6483	 37.67
%	

	62,000		

Local	Renewable	energy	generation	 		 		 1477281	 12113
70	

8.59%	 100,000,0
00		

		 30.0	 Appling	Electrical	Smart	meter	in	all	sectors	 		 		 1404281	 11515
10	

8.16%	 To	be	
develope
d		

		 31.0	 Establishment	of	a	40	MW	solar	cell	station	 		 		 73000	 59860	 0.42%	 100,000,0
00		

		 		 			 3112673
3	

141070
25	

6330319	 53025
07	

37.59
%	

599,352,2
01		
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Priority Action Fiche #1 

Title: Smart services in Governorate and LA 
Background 
In KRG, the traditional and concentrated administrative work method in public and local 
authorities like directorates, municipalities, Governorate … etc. consumes citizen’s time, 
money and creates stresses. This happens while we are almost reaching year 2020, 
where integrated communication and network is spreading and varied especially with 
the accessibility of smart phones and publicity of social media. 
Part of the local authorities (LA) developed an internal software system without verifying 
or prioritising accessibility and integration with other LA, which leave the decision 
makers in directorates work independently due to the lack of clear national policies and 
strategy for E-management. 
The E-management policies and strategy became persistent needs for various 
directorates to be able to work independently but in coherent integration and 
communication with other directorates, which should be supported with national 
legislation. 
Though we know the E-management should be combined with upgradable banking 
systems which is not corresponding the current case of Iraq, delaying the development 
of E-management would economically drain the private and public sectors and delays 
the response to the future demand services. 
The lack in preparing the base for E-Governmental work, has been a marked decline in 
the institutional performance, in the governorate interactive role with its various 
departments and regions, as well as a decline in the interactive role with citizens and 
community institutions, which has led to an increase in the financial burden rate and 
operating expenses, time consumption, lack in the process speed measures and 
dissatisfaction of citizens. 
Building on these facts, there must be an integrated, secure and reliable information 
technology system that links the governorates directorates, departments and regions 
to a common database, capable of facilitating the work, strengthening the partnership 
between the Governorate and the local community sectors, meeting their needs and 
enhancing an effective monitoring role that could have a positive impact on the public 
service and other institutions. 
Description of the action 
Evolving from Traditional Management to E-management: 
E-management is an organizational and functional electronic system aiming at 
transforming the normal management process from manual to computer-based 
management, relying on strong information systems that help in administrative 
decision-making in faster time and at the lowest costs. The E-management objective is 
to reform governmental systems and processes leading to better delivery of 
governmental services to citizens and economic gains through improvements in 
governmental productivity. And this cannot happen without prior steps of building 
policies and strategy at national level and support it with legislation. For that the 
following are the actions which should be taken to promote the process of E-
management and enhance the smooth changing into electronic process. 

On National Level: 
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Develop a vision, policy and strategy to make use of information communication 
technology (ICT) in pursuing reform both in LA, government and regional level. This 
strategy should be structured around central pillars to provide more innovative and 
proven ways of enabling a more rapid realization of the benefits of E-management 
taking into account the experience and lessons learned during the past years and to 
learn from international successes. 
Establishment of a legal framework to permit the use of electronic processes in 
conducting business should be applied and implemented, taking in consideration that 
the implementation of E-management solution should be customer centric rather than 
organizational, and should remove dependence on specific individuals and introduce 
transparent system of working. 
On Local Level: 
Modernising the communications infrastructure to realize the full benefits of E-
management, where the Internal and external communications are key factors in E-
management that contribute to fully introduce transparency and accountability within 
any administration leading to an improved and well-developed e-management. 
In order to move from traditional management to e-management, the following stages 
must be followed: 

Ø Automating the internal management system and converting all paperwork 
management information into electronic information; and That is achieved 
through: 

- Conducting evaluation studies for all procedures, transactions and services in the 
Governorate and identifying all items to implement a computerized information 
system in all departments and regions of the various directorates with the 
decentralization concept; 

- Connecting these departments and regions with an information system enhances 
the coordination and integration between them to save time and effort on the 
employee and citizen at work and to access accurate and correct information 
associated with any transaction or service, as well as reducing potential risks and 
facilitating the ongoing procedures; 

- Setting the correct items, material names, organizational structure and job 
descriptions; 

- Setting an effective monitoring and evaluation system corresponding each 
procedure in the new system; 

- Introducing a management accounting and costs department to identify the 
causes of the failures and provide the accurate and necessary information to 
decision makers. 

Ø Providing the essential infrastructure to link all departments to a network 
system and exchanging information between different parties; with following 
requirement: 

- Strong, fast and secure network infrastructure; 
- Strong information structure (robust and compatible information systems); 
- Well - trained staff on the use of modern technologies to set up investments in 

skills; 
- A technical staff capable of carrying out continuous technical support and 

developing various information systems. 
Ø Identifying all transactions/contacts between the citizen and each institution 

and converting them into electronic ones. 
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Sectoral & 

field of 
action 

Actio
n 
NO. 

Key actions and 
Measures 

GOVERNORATE BUILDINGS, EQUIPMENT/FACILITIES 
Priority Action 

NO 1 
1.0 Evolving from Traditional Management to E-management 
1.1 Automating the internal management system and converting all paperwork management 

information 
into electronic information 

1.2 Securing the necessary infrastructure to connect all Governorate departments with a single 
information network and exchange of information between different departments. 

1.3 Determine all transactions between the citizen and Governorate departments and convert 
them into 
electronic transactions. 

 
General objectives 
 

- The E-management provides a set of instruments which empowers entirely 
sectors of society to participate in Local Authorities (LA), with one platform where 
multiple LA services can be brought to common service point throughout KRG. 
Thus, citizens can get access to many LA services without having to visit LA 
buildings. This also will permit citizens to download forms electronically, complete 
and submit them, and effect payment electronically from any terminal 
throughout KRG. This will simplify and speed up the whole process of application 
and approval, leaves a sound audit track, removes any chance of corruption (and 
so increases good governor), and reduces costs. 

- It helps in economic gains through increased efficiency of local authority’s 
services and reduced spending as a consequence of greater focus on measuring 
outcomes using standard performance indicators and increasing management 
accountability. The private sector will also benefit from partnership as result of 
the growth in this sector thus increasing economic prosperity for KRG. It enables 
a single access point to “government” which minimizes citizens needing to know 
how government is organized or who provides the information and services they 
require. 

- Combining the working procedures in LA, each in its major, to share best 
practices that could serve with all parties concerned; 

- -Identifying the employment qualifications to ensure quality and unified 
standards of the working procedures; 

- Building and strengthening the supervision and evaluation unit in the LA to 
monitor and assess the work. 

- In addition, the E-management will motivate the employee potential and 
unexploited community to help its citizens live a better life and would reduce 
potential fraud by studying the weaknesses and setting effective control 
measures; 

- On cost of services, the E-management will improve the LA financial standards 
and its ability to provide income, reduce costs and ensure services; and raise the 
institutional capacities, enhance the efficiency and capacity planning, as well as 
implementing and establishing development strategies and investment planning; 
and support 

- the implementing projects efficiently and effectively with a focus on the use of 
available resources and the application of computerized systems, to raise the 
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efficiency of the directorates management. 
 Technical description 

Ø Main Technology to implement and equipment to use 

It is important to standardise the essential component of main technology to be used 
by identifying the ICT standardisations, which play an essential role in achieving 
interoperability of new technologies and help ICT markets remain open and allow 
consumers have the widest choice of products (ec.europa.eu). 
Also, it is important to identify the main components of E-management, the state bodies 
contact with citizens within the frame of their activity, commercial structures and other 
public authorities, which can be summarised as follows; 
-between local Authority and Citizen: Cooperation between LA bodies and citizens, which 
provides getting services quickly, ease use, easy access to government services. 
-Local Authority and Business: Cooperation between LA bodies and business that allows 
faster passage of the harmonization process, eliminate the need of usage paper documents 
and thus accelerate the process of collecting and processing relevant information. 
-Local Authority and Government: Cooperation between LA bodies, which allows using 
modern technology to improve internal and external communications between the 
governmental bodies and rebuild their activities based on an integrated, but not 
fragmented service delivery. 
Previous or linked studies 
It is important to link the study with other experience from international and neighbouring 
countries to understand better the expected challenges and learn from successful 
stories. 
Project Life time exploitation or use duration 
The best e-management is by considering the future expansion and needs for long 
life support. 
Engineering Studies 

- Establishing Chief Information Officers (CIOs) in all directorates and creating 
a CIO Council to share the information and solve the obstacles is essential in 
the development of E-management; 

- Implementing the national strategy along with Develop standards for and adopt a 
Unique Identification Number (UIN) for all citizens is must; 

- Establishment of government Data Centres to enable common Backup/Business 
Continuity services to be implemented across government and linking them to 
agency systems thus enforcing government wide standards for data and 
interoperability. 

Availability of environmental impact assessment or mitigating measures to protect 
environment if any 
The e-management is the solution adapted to save the environment and reduce the 
paper work and time consumption and improve the productivity and good governor. It is 
a pure protection for environment in all means. 

Summary of related Awareness Raising (AR) actions AR related to the action 
- Target Audience: 

• Civil society 
• Private and public operators 

- Key Message: 
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• Smart service for smart future 
- Objectives: 

• Reduce the city’s paper and work bills 
• Improve the services 
• Limit the impact of the emission of the greenhouse gas. 

AR related to community 
- Create awareness with posters. The actions will be accompanied by strong visual 

campaign in the local media. 
- Meetings with the community members to promote the action. 
- Creating an info centre to inform citizens about new services. 

Assumptions and risks 
o The Assumptions: 

§ The availability of Finance 
§ The technical staff capacity of the Governorate 

o The Risks: 
§ Insuring the Security for the platform 
§ Poor infrastructure and internet connection 
§ Poor technical and maintenance support 
§ Poor payment process. 

Key success factors 
- The number of visitors reduce 
- The time consumption will be less 
- The service will be well monitored 
- And ensure good well 
-  

Next steps 
- Looking for finance to start developing the actions 
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Projected Energy Estimates in 
2030 

Cost of Implementation Available and foreseen sources of funding 

Mitigatio
n 

All cost 3000000$ Local authority's own resources 20% 
10% 

 
70% 

MWh/a t CO₂ /a Initial and start-up 
expenses 

1000000 $ National Funds and Programmes 

  Approximate 
operational Costs 
(including 
maintenance 

To be developed International Financial Institutions 

Per capita calculated reduction Approximate annual 
income for 
energy 
producing 
projects 

 EU Funds & Programmes and 
other external funds 

MWh/c t CO₂ /c Draft calculation of the 
NPV. 

 Public-Private Partnerships 
amount/share (available or to 
raise) 

  Key 
performance 
Indicator 

Number of 
Users 
for the On-

line 
services 

Lined up private investments 

Contribution for Reduction as 
related to 

BAU 
scenario 

Measurement Units Number Loans and potential borrower 

 % Years of Implementation Expected annual cost savings to 
the City budget 

 1 2 3 4 5 6 7 8 9 10 Othe
r 

Organisation and 
procedures 

Area of intervention Information and 
Communication 
Technologies 

Involvement 
of Stake 
Holders 

LA H  

Policy Instrument Awareness raising / 
training 

External H  

Origin of action LA Other H  
Staff Capacity L M H Technical assistance needs 

 

 

 

 

 

 

 

 

 

 

 

Priority Action Fiche #2 

Promoting measures for energy conservation in residential buildings   
	Background	
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The proposed action will look into the precise solution for the causes in houses 
demand for energy and give the solutions and measures in order to come up with 
in-house developed actions related to energy conservation in KRG- and specifically 
in Erbil. These measures will be tested and reviewed with the support of academic 
people from university and in collaboration with the governorate.   
It is taken for granted that for each KWh of electricity provided in city, the 
government supports 90% of its cost. This action is very important to support the 
reduction of financial burden, and save the unseen cost in the Government annual 
budget. The high demand for energy conservation in buildings, that represent an 
important pillar in the city, needs to be addressed and solutions to be found to 
reduce it. 
The Building sector is the main contributor to energy consumption, that represents 
the main pillar that should be addressed in the Sustainable Energy Action Plan. 
Description of the action 
The activities will concentrate on analysing the pattern of energy consumption in 
houses, and propose measures in energy conservation supported with awareness 
campaigns. The measures will be selected in a way that can be replicated in 
different districts in Erbil governorate. 
Existing building 
The activities will be conducted in each district: according to the following plan: 

Ø Join efforts by assigning the support team from stakeholders and energy 
team to support implementation of promotion of green building. 

- The recommended stakeholder representatives from Erbil Governorate, 
chamber of commerce and industry, Local NGO’s related to construction 
of houses, Ministry of electricity, Ministry of Municipalities and Tourism, 
Ministry of Higher Education’s & Scientific Research, Ministry of 
Housing, Ministry of Planning and statistic office;  

- Create the frame of work and define the outcomes, participant role of 
work, indicators and evaluation process. 

Ø Setting the base for Energy Auditing for houses  

- Assign consultants for energy auditing from local universities in Erbil 
and define tasks, responsibilities to accomplish energy statistics; 

- Develop the framework, methodology, procedures and measures for 
energy statistics, along with basic energy indicators for measurement 
in houses; 

- Set the criteria for selecting the houses, like climate zone, type of 
dwelling and districts, below the poverty line, low income family, 
families lost the breadwinner, disabled families);…etc;  

- Create the inventory procedures to reduce the uncertainly in data 
collection, this should include the following important minimum 
measurement points: 

• Home appliances (refrigerators, lights, water heater, air-
conditions, air-cooler, TV…) and their contribution for consumption 
of energy;  
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• Type of house one floor, two floor, apartment; 
• House condition (area, wall crack, roof insulation…etc.); 
• Size of family and house occupancy time; 
• Energy bill. 

- Assign the tools and equipment needed for the survey;  
- Formation of Energy audit method for the residential in comprehensive 

and simplified form. 
- Develop recommendation leaflet for energy saving in house to educate 

the family what they can do to reduce their energy bill and save energy.  

Ø Establishment of social committee to support the collection of data for 
houses 

- Assign social committee for each district and define tasks, 
responsibilities and role of work for supporters to accomplish the energy 
auditing in houses; 

-  Selection of houses according to the criteria set by consultants. 

Ø Establish household technical support group 

- Establish a technical committee (undergraduate student engineering 
divisions); 

- Launch training session for technical committee on collection of data 
from houses based on the developed form by the consultants; 

Ø Conduct energy auditing 

- With the support of social committee and technical committee, conduct 
energy audits on 1000 households and assign the appropriate energy 
retrofit package, fill out the Energy audit forms (taking pictures, 
measurements, investigating potential EE measures, and obtaining 
relevant information from the residents), and collect the utility bills for 
households for measurement and verification; 

- Deliver the house owner a summary report with recommendation for 
retrofit solution he could use it to reduce his energy bill; 

- Analyse and sort-out the information quantitatively and qualitatively; 
- Develop the recommended measures according to the analyses of 

energy auditing and retrofit measures. 

Ø Prepare Procurement package  

With support of consultants prepare procurement package for: 
- LED lamps (3 per household + adapter); 
- Low water flow accessories (aerator + showerhead); 
- Resolve the leak of house insulation; 
- Waterproofing household walls and roofs (high reflective roofs 

characterized by SR 0.8 and TE 0.9). 

Ø Implementation phase 
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- Launch the tenders and assign the contractors and suppliers, determine 
the work plan for installation and monitoring of implementation; 

- Develop guideline booklet with success models and stories; 
- Develop handout materials that gave tips on how to save energy at 

home. 

Ø Develop the Information Kit and CAPP 

- Develop the online portal with the technical content such as technical 
specifications, lessons learned, activities, related developed 
documentation and marketing material; 

- Develop the public awareness materials, and provide the technical 
content; Slogan: “Towards the generalization of the sustainability 
concept and rationalizing energy consumption in local community of 
Erbil governorate”; 

- Develop guidebook based on the pilot experience of the project; 
Ø Launch awareness campaigns towards sustainable movement targeting	 all 
residential sectors in Erbil Governorate 	

- Conduct awareness campaigns with participants from the local 
community to share with them the results and distribute the project 
booklets in each district; 

- Utilise the lesson learned from previous actions and develop the 
awareness strategic plan for all residential sectors in the Governorate 
of Erbil; 

- Launch the awareness campaigns accompanied by the demonstration 
effective solutions that are available and easy to apply targeting the 
residential sectors in all Erbil Governorate. The targeting measures 
should cover key factors affecting the energy consumptions, 
rationalising the water consumption, energy consumption, thermal 
insulation, green areas: 

• Regulation of Water consumptions;  
• Regulating the electricity consumption; 
• House appliance EE rating;  
• Promoting the Solar Water Heater; 
• Replacement of Lights with more efficient light like LED; 
• Paint the roof with white colour to reduce the heat observation; 
• Promote the heat insulation for walls and roof as possible; 
• Reduce the house temperature leakage; 
• Turning off the lights after leaving the place;  
• Focus on using natural lighting whenever possible; 
• Promoting the thermal calendar (Setting the temperature cooling 

unit in summer at the rate of 25oC and in winter at 20oC); 
• Installing eyebrow on the windows (Sun shade); 
• Promoting planting trees around the houses (preferable need little 

water) 
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• promoting energy saving measures like using Pressure cooker 
could save lot of LPG gas 

In the campaign, the affordable solutions with tools should be presented 
with lessons learned to support the success of the campaign. Utilising 
the public media like social networks, Newspaper, TV, Sign boards…etc. 

- Monitor and review the awareness campaign achievement and do the 
needed modification or update on the plan to gain better results.   

Ø Develop the recommendation for National strategic plan for regulating energy 
consumption in houses 

- Develop the recommend policies for national strategic plan to promote 
Energy Efficiency, and the recommended measures related to suitability 
in residential sectors; 

- Develop the model to assess the effect of mandatory appliance 
standards on electricity consumption, and produce actions in energy 
mitigation and help in developing the initiative programmes 
contributing to economic development; 

- Introduce the recommended standards for appliances and energy 
efficiency for different household appliances (refrigerator/freezers, AC 
split units, washing machines and lighting) and support the reduction 
of energy bill. Set the recommendations for national level on 
establishing an energy labelling system and setting Minimum Energy 
Performance Standards for household appliances; 

- With support from the local finance institutions develop the 
recommended National finance mechanism to support promoting the EE 
measures in the local community and the possible initiative with 
possible finance from international funding agencies; 

- Develop recommended guideline on national level for developing the 
sustainable market regime and promoting the Energy solution 
companies (ESCO) in KRG. 

 
Sectoral	
&	field	
of	

action	

Action	
NO.	

Key	actions	and	Measures	 BAU	Scenario	 Mitigation	in	Energy	 Mitigation	
in	%	

	Costing	
in	$		MWh/a	 t	CO₂/a	 MWh/a	 t	CO₂/a	

Residential	building	 12725375	 7165010	 276642	 226728	 3.16%	 1,884,000		
Priority	
Action	
NO	2	

5.00	 Promoting	measures	for	energy	
conservation	in	existing	building		

		 		 276642	 226728	 3.16%	 1,884,000		

5.11	 Join	efforts	by	assign	the	support	
team	from	stakeholders	and	energy	
team	to	support	implementation	of	
promotion	of	green	building.	

		 		 		 		 		 	20,000		

5.12	 Setting	the	base	for	Energy	Auditing	
for	houses		

		 		 		 		 		 	100,000		

5.13	 Establishment	of	social	committee	
for	support	the	collection	data	for	
houses		

		 		 		 		 		 	30,000		

5.14	 	Establish	household	technical	
support	group	

		 		 		 		 		 	50,000		

5.15	 Conduct	energy	auditing	 		 		 		 		 		 	24,000		
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5.16	 Prepare	Procurement	package		 		 		 		 		 		 	20,000		
5.17	 Implementation	phase	 		 		 1237	 896	 0.01%	 	100,000		
5.18	 	Develop	the	Information	Kit	and	

CAPP	
		 		 		 		 		 	20,000		

5.19	 Launch	awareness	campaign	
toward	sustainable	movement		

		 		 275405	 225832	 3.15%	 	
1,500,000		

5.20	 Develop	the	recommendation	for	
National	strategic	plan	for	
regulating	energy	consumption	in	
houses	

		 		 		 		 		 	40,000		

 
 
 

General objectives 
The information resulting from integrating the various methods should be 
contrasted with the energy information existing in the sector, and obtained through 
top-down procedures. In addition to that this action should apply new role for 
national statistics procedure which is conducted in regular base to improve the 
collected data and have better understanding of demand for energy. This also 
should contribute to the development of legislative to support the usage of 
conservative equipment’s in house appliances and set the national initiatives for 
house appliances. 
The calculation for reduction on consumption based on following developed table 
29 where it can be verified after the energy auditing made 

 
Table	34	Analysing	the	action	reduction	on	consumption	

Type	of	load	in	house	 Energy	saving	
Contribution	per	
house	in	KWh/day	

Total	reduction	calculated	
for	1000	houses	in	MWh	

Lighting	replaced	with	efficient	led	lights	 0.72	 262.8	
Paint	the	roof	with	White	Painting	SR	0.8	and	TE	0.9	 3.14	 1146.1	
Kerosene	 0.20	annual	 208	

		 	 1616.9	
Estimated	reduction	with	15%		 Total	Energy	saving	

in	MWh/a	in	houses	
Total	reduction	calculated	
for	1000	houses	in	MWh	

Other	 5861	 879	
A/C	replaced	with	EE	type	 685748	 102862	
Washing	Machine	replaced	with	EE	type	 7912	 1186	
Refrigerator	replaced	with	EE	type	 293055	 43958	
Freezer	replaced	with	EE	type	 256423	 38463	
Lighting	replaced	with	efficient	led	lights	 105500	 15825	
	 	 203173	

	
	

Technical description 
Main Technology to implement and equipment to use 
The energy saving appliances in houses is related to new technology like inverter 
operation for refrigerator, washing machine and air-condition. 
In lighting the usage of efficient lights like LED become more in use, as technology 
is improved and better product are coming the local market. 
Previous or linked studies  
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The action includes the study which will be conducted in selected houses in KRG to 
obtain the measure and develop the actions related to reduce the energy 
consumption in house hold. 
Project Life time exploitation or use duration 
The project will pave the way to develop long term of action in the residential 
sector. 

	

Engineering Studies 
	

Availability of environmental impact assessment or mitigating measures to protect 
environment if any 
The action related to support the reduction of energy consumption which support 
the mitigation of the emission and support the clean environment. 
Summary of related Awareness Raising (AR) actions 
AR related to the action 

- Target Audience:   
o Civil society 
o Private and public operators 

- Key Message: 
o Green doctors for houses 

- Objectives: 
o Reduce the residential contribution to energy consumption; 
o Change the mentality of house energy consumption; 
o Limit the impact of the emission of the greenhouse gas. 

AR related to community 
- Create awareness with posters, accompanied by strong visual campaign in 

the local media.  
- Meetings with the community members to promote the action. 

Assumptions and risks 
- The Assumptions:  

o The availability of Finance 
o The technical staff capacity of the Governorate 

- The Risks:  
o Irresponsible implementation for house energy auditing; 
o Poor response from house hold owners; 
o Non-accurate measures.   

Key success factors  
- The participation of university professors with the implementation;  
- The support of undergraduate student in conducting the measures in houses. 

Next steps 
- Looking for finance to start developing the actions 

 
 

Projected Energy Estimates in 2030 Cost of Implementation Available and foreseen sources of funding 
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Mitigation All cost     
1,884,000 $ 

 

Local authority's own resources 20% 

MWh/a t CO₂/a Initial and start-up expenses 1000000 $ National Funds and Programmes 10% 
276642 226728 Approximate operational 

Costs (including maintenance 
To be developed International Financial 

Institutions 
70% 

Per capita calculated reduction Approximate annual income 
for energy producing projects 

 EU Funds & Programmes and 
other external funds 

 

MWh/c t CO₂/c Draft calculation of the NPV.  Public-Private Partnerships 
amount/share (available or to 
raise) 

 

  Key performance Indicator Number of houses Lined up private investments    
Contribution for  Reduction as 

related to BAU 
scenario 

Measurement Units Saving measures in 
MWh 

Loans and potential borrower  

 3.16% Years of Implementation Expected annual cost savings to 
the City budget 

 

 1 2 3 4 5 6 7 8 9 10 Other  

Organisation and procedures 

Area of intervention EE- RE Involvement of 
Stake Holders 

LA H  

Policy Instrument EM External H  

Origin of action LA Other H  

Staff Capacity L M H Technical assistance needs 
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Priority Action Fiche #3 

Title: Converting Erbil Houses to Green building 
Background 
The proposed action will look into the precise solution for the causes in houses 
demand for energy and give the solutions and measures in order to come up with 
in-house developed actions related to energy conservation in KRG and specifically in 
Erbil. These measures will be tested and reviewed with the support of academic 
people from university and in collaboration with the governorate. 
Knowing that each KWh of electricity provided in the city, the government supports 
90% of its cost. This action is very important to support the reduction of financial 
burden, and save the unseen cost in Government annual budget. The high demand 
for energy conservation in the building represents an important pillar in the city that 
needs to be addressed and solutions to be found to reduce it. 
The Building sector is the main contributor to energy consumption, and represents 
the main pillar that should be addressed in the Sustainable Energy Action Plan. For 
new building, Green building practice goes beyond enacting legislations; it requires 
an effective work to avoid any failure in taking actions and implementations that 
hinder its achievement. 
The original Iraq code contains a lot of important basic codes for building; however, 
recently and with the support of UNDP and Un-Habitat an effective, efficient and 
locally adapted building control regime Building for the Kurdistan Region of Iraq was 
launched in order to improve the investment environment and contribute to 
sustainable development. 
This regime will support the new and refurbished buildings when they try to obtain 
the license. However, the old existing building is still not covered by this regime, for 
that, the proposed action will cover the promotion plan for existing building which 
will support the method of converting it to much more conservative building related 
to energy consumption. 
 
New building 
The functional requirements are split in two phases: 
- The first phase is applied in the first 5 years since the issuance of this code, 
and is characterised by limited but easy to apply requirements. 
- The second phase is applied from the 6th year from the issuance of this code, 
and is characterised by the full requirements applied in the building codes and 
technical standards of the most advanced countries. 

FIRST PHASE 
- The first phase focuses on simple requirements having a large impact on 
energy performance in buildings, whose compliance may be simply evaluated. 
- List of mandatory performance level: like heat loss coefficients, roof painting, 
boilers and stoves, air-to-air heat pumps, thermostatic valves, thermostats. 
SECOND PHASE 
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- To be applied after 5 years of application of Phase 1. List of mandatory 
performance level: Boilers, the thermal Insulation Code provides degree days for 
the region, and heat transfer calculation methods 
Description of the action 
To activate this law, a series of actions must be taken that include: 
- Inviting not only engineers working in the field, but also developers, investors in the city 
constructions, public and private stakeholders and NGOs to attend a discussion panel 
informing them about the green building laws with recommendations on how take 
sustainable initiatives; 
- Issuing detailed instructions on how to implement the system; 
- Issuing legislation and regulations to grant building license within the Green 
Building Code; 
- Giving incentives for developers, building owners and buyers; 
- Imposing a penalty on buildings that abate building conditions; 
- Raising awareness campaigns addressing citizens on the importance of green building, that 
aims at not only protecting the environment but also at reducing the costs and encouraging 
citizens to impose pressure on real estate developers. This would be achieved through 
audio-visual communication means, social media, lectures held in schools and worship 
places to encourage them use environmentally friendly renewable energy source and 
recognize its positive effects on the economic and social levels; 
- Distributing green building certificates among the committed owners that can be 
placed at the entrances to the buildings; 
- An annual review of the progress and the difficulties faced providing solutions to 
develop the sector; 
- Strict legislative enforcement of the building law. 

 
Green building code calculation 

Source of 
energy 

Base year 2015 
consumption in 

MWh 

Consumption as 
BAU in year 

2030 in MWh 

Emission in t 
CO₂  in 

year 
2030 

Increase in 
consumption 
2030 in MWh 

Increase in t 
CO₂  in 
2030 

saving in 
MWh 
20% 

 
t CO₂  
saving 

Electrification 4334201 7021406 5757553 2687205 2203508 537441 440702 
Kerosene 2173152 3520506 911811 1347354 348965 269471 69793 
LPG 1347817 2183464 495646 835647 189692 167129 37938 
Total 7855170 12725375 7165010 4870205 2742164 974041 548433 

 
 
 

Sectoral & 
field of 
action 

Action 
NO. 

Key actions and Measures BAU Scenario Mitigation in Energy Mitigation in 
% 

Costing in 
$ 

MWh/a t CO₂ /a  MWh/a t CO₂ /a  

Residential building 12725375 7165010 974041 548433 7.65% 340,000 

Priority 6.0 
Action NO 

3 

Implementing and promoting Green 
Building code in new building 

  974041 548433 7.65% 340,000 

 6.1 Conduct a round table to debate on 
Green Building law with developers, 
investors, designers, consultants, 
universities and NGO's in 
coordination with national 
authorities 

  974041 548433 7.65% 10,000 
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6.2 Issuing detailed instructions on how 
to apply, implement and process the 
Green Building with clear frame work 
supported by national authorities 

  10,000 

6.3 Issuing instructions for granting 
building licenses within the Green 
Building Code in local level base 

  10,000 

6.4 Promote a package of incentives for 
developers and owners as well as for 
buyers in New Green Building Code 

  10,000 

6.5 Imposing fines on buildings that 
violate building instructions 

   

6.6 Raising awareness on Green building 
code among citizens to promote the 
green culture. 

  300,000 

6.7 Issuing certificates for buildings 
committed for Green Building Code 

   

6.8 Annual review of progress made and 
achievement monitoring for new 
Green building code 

   

6.9 Strict legislative enforcement of the 
building law in two phases: 

   

 
 

General objectives 
The objectives of the actions do not only aim at reducing consumption and pollution 
caused by burning fuel to generate electricity, but also at saving consumption costs on 
citizens and reducing the contribution rate of the government to support the energy 
sector and ease the burden on its citizens.  

 
Description 

20
18

 

20
19

 

20
20

 

20
21

 

20
22

 

20
23

 

20
24

 

20
25

 

20
26

 

20
27

 

20
28

 

20
29

 

Invitation to a debate on green building laws             

Issue detailed instructions on how to implement the 
system 

            

Issuing legislations and regulations for granting building licenses 
within the Green Building Code 

            

Issuing a package of incentives for developers and owners as 
well as for buyers 

            

Imposing fines on buildings that violate building instructions             

Raising awareness among citizens about the importance of green 
building 

            

Distribution of certificates showing the degree of commitment 
to owners of green buildings  

           

An annual review of progress in this area             

    Application of mandatory green building laws             

 

Technical description 
Main Technology to implement and equipment to use 
Applying building code will promote the use of technology like Renewable energy and 
energy saving equipment and appliances where the labelling will be one of the main 
pillars to be introduced and implemented in later stage. 
Previous or linked studies 
The original Iraq code contains a lot of important basic codes for building; however, 
recently and with the support of UNDP and Un-Habitat an effective, efficient and locally 
adapted building control regime Building for the Kurdistan Region of Iraq was launched 
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in order to improve the investment environment and contribute to sustainable 
development. 
In addition to that, there are many studies made by local and international researchers for 
many building sector, for example: 
- The Effect of Exterior and Interior Roof Thermal Radiation on Buildings Cooling 
Energy by Haider I. Mohameda , Jeehwan Leea, Jae D. Changb; 
- Achieving energy efficiency through industrialized building system for residential 
buildings in Iraq by Ammar W. Abbood, Karam M. Al-Obaidi , Hanizam Awang, 
Abdul Malek Abdul Rahman; 
- Effectiveness of High Reflective Roofs in Minimizing Energy Consumption in Residential 
Buildings in Iraq by Haider Mohamed, Jae D. Changb , Mohammed Alshayeb. 

Many other studies have been reviewed regarding the local building and solutions have 
been suggested which can be adapted in KRG. 
Project Life time exploitation or use duration 
The action will pave the way for future standard in building. 
Engineering Studies 
As indicated before. 
Availability of environmental impact assessment or mitigating measures to 
protect environment if any 
The action supports the reduction of energy consumption in building which contributes to 
the protection of the environment. 
Summary of related Awareness Raising (AR) actions 
AR related to the action 
o Target Audience: 

• Civil society; 
• Engineer and society of engineering; 
• Educational institutions; 
• Contractors; 
• Building developer. 

o Key Message: 
• Green building with green future. 

o Objectives: 
• Reduce the building contribution to GHG emission; 
• Regulate the demand for energy; 
• Save the unseen factor in energy consumption in building; 
• Limit the impact of the emission of the greenhouse gas. 

AR related to community 
• Create awareness with posters accompanied by strong visual 

campaign in the local media. 
• Meetings with the community members to promote the action. 

Assumptions and risks 
o The Assumptions: 
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• The staff capacity of the governorate and related directorates; 
• Qualified engineer and developer 

o The Risks: 
• Lake in implementation and monitoring 
• Lake in developed the CAPP 

Key success factors 
- The high demand for energy and cut-off of utility power in daily base. 
- The energy bill is increasing 

Next steps 
- Looking for finance to start developing the actions 
 

 
 

Projected Energy Estimates in 2030 Cost of Implementation Available and foreseen sources of funding  

Mitigation All cost 340000 $ Local authority's own resources  20%  

MWh/a t CO₂ /a Initial and start-up 
expenses 

150000 $ National Funds and Programmes  10% 

974041 548433 Approximate operational 
Costs (including 
maintenance 

To be developed International Financial Institutions  70% 

Per capita calculated reduction Approximate annual 
income for energy 
producing projects 

 EU Funds & Programmes and other 
external funds 

  

MWh/c t CO₂ /c Draft calculation of the 
NPV. 

 Public-Private Partnerships 
amount/share (available or to raise) 

  

  Key performance 
Indicator 

 Lined up private investments   

Contribution for Reduction as 
related to 

BAU scenario 

Measurement Units Number Loans and potential borrower   

 7.65 % Years of Implementation Expected annual cost savings to the 
City budget 

  

 1 2 3 4 5 6 7 8 9 10 Other   

Organisation and procedures  

Area of intervention Integrated action Involvement of 
Stake Holders 

LA H  

Policy Instrument Energy management External H  

Origin of action LA Other H  

Staff Capacity L M H Technical assistance needs 
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Priority Action Fiche #4 

Launching the concept of SWH and ESCO in KRG 
Background 
Kurdistan bears the highest financial cost to support the internally displaced people 
(IDP) and refugees who reached 
1.5 million IDPs and 247,339 Syrian refugees. This has brought financial and 
economic implications on the local host community associated with that influx which 
led to the reduction of expenditures, suppression of the development and 
investment projects, lack of employment opportunities and immigration. 
As a result of the economic crisis, Kurdistan Government has been unable to absorb 
the increase in energy demand which has grown with the high population growth 
,attributed to the displaced people, on which the cost the government is spending 
to support electricity has reached approximately 3 billion dollars a year ; Besides, 
the government could not impose additional costs on energy on its citizens due to 
the critical economic condition, which has extended greatly making the region 
suffer from rationing of electricity supplies, thus promoting its citizens to use 
private generators to compensate for the shortage of electricity supplies. 
The Kurdistan Region of Iraq has more than 300 sunny days and the buildings 
represent about 70% of the electricity consumption, 30% of which depend on water 
heating. Therefore, solar heaters are the alternative solutions for the consumption 
of electric power, on which its success and distribution at the regional level, will 
contribute to the generalization of the Renewable Energy concept. 
Hence, it is important to help the region overcome this critical stage by supporting 
energy solutions and giving it the right model in dealing with the crisis in a creative 
and sustainable way. 
Description of the action 
In order to rationalise the water consumption and pave the way to promote the 
usage of Solar Water Heater in houses, it is important to develop market of SWH 
through promoting the usage of SWH and facilitate the payment through national 
financial support mechanism, supported with promotion a new company concept of 
Energy Service Companies (ESCO) which contribute to open new business market 
and generate new opportunities of work. 
The following action will have three main pillars. The first one to establish technical 
base, the second to run successful installation in different districts in Erbil 
Governorate to show an example of how installation could trigger demand, and the 
third pillars is to develop the national models for financing to support sustain use 
of SWH. 
Ø Join efforts by assigning the support team from stakeholders and energy 

team to support implementation of promotion of SWH in building. 
• The recommended stakeholder representatives from Erbil Governorate, chamber 

of commerce, Local NGO’s, Ministry of electricity, Ministry of Municipalities and 
Tourism, Ministry of Higher Education’s & Scientific Research, Ministry of 
Housing, Ministry of Planning; 

• Create the frame of work and define the outcomes, participant role of work, 
indicators and evaluation process. 
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Ø Assessment of the technologies and potential of Solar Heat boilers in 
different types of buildings in Private Houses 

• Assign consultants for energy auditing from local universities in Erbil, and define 
tasks, responsibilities to accomplish energy statistics; 

• Conduct technology assessment on SWH (price and capacities, years of 
operations, savings of electricity in terms of CO2 and cost), and rate of return 
of the investment; 

• Conducting an analytical study in houses to analyse the hot water and 
electrification consumption; 

• Conduct pilot installation of SWH to obtain the results and see the results in 
different types of houses (single floor, two floor, multi floor); 

• Identifying the type/technology of SWH that can meet the Kurdistan criteria and 
atmosphere; 

• Publish a guideline manual to select the appropriate solar heater for those 
wishing to purchase and install it in the future; 

• Publish installation manual for proper and recommended installation of SWH; 
• Conduct Training for ESCO on installation of solar heater. 
 
Ø Setting the base for Energy Auditing for houses Formation in 

comprehensive and simplified form 
• Develop the framework, methodology, procedures and measures for energy 

statistics, along with basic energy indicators for measurement in houses; 
• Set the criteria for selecting the houses, like climate zone, type of dwelling and 

districts, below the poverty line, low income family, families lost the 
breadwinner, disabled families);…etc;  

• Develop a score card for each type of building, to identify the houses which for 
the need, will provide an estimation what investment is needed and for how long 
it will be repaid (based on the electricity bill and based on the electricity bill + 
the subsidy) 

• Create the inventory procedures to reduce the uncertainly in data collection; 
• Assign the tools and equipment needed for the survey;  
 
Ø Based on best results install 1000 solar water heater in Erbil districts: 
• Prepare the tender document to supply installation and maintain 1000 SWH in 

Erbil district  
• Following-up the solar heaters installation and evaluating their quality and 

results; 
• Evaluating the companies’ performance and classifying them according to the 

follow-up results; 
• Developing the skills and potentials of the technicians throughout their career; 
• Issuing certificates for workers in this field; 
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Residential	Sector	

District	 Average	number	of	Subscribers	
Number	of	houses	to	be	

selected	for	project	by	each	
District	

Hawler	1	 75,849	 	189		

Hawler	2	 120,096	 	300		

Hawler3	 85,074	 	210		

khabat	 16,728	 	41		

Soran	 54,073	 	134		

Koye	 26,407	 	65		

Shaqlawa	 19,252	 	47		

SalahDin	 5,988	 	14		

Total	 403,467	 1000	

 
 

Ø Based on the analysis and best practices in the region propose models 
for financing the Solar water heater for private housing (there should be additional 
incentives for the people since they will not be able to repay the investment in a 
reasonable life time). 
There could be a support from the state or public-private model where an investor 
makes the investment and it’s paid back from the state based on the saved cost of 
electricity. 
• Legal analysis of the PPP models developed, it has to be assessed whether there 

is a need for any legislative changes for such PPP; 
• Present the models to the local banks and seek their recommendations and 

refine the PPP model (if there is a possibility for the people to take bank loan on 
lower rate, which can be supported by the KRG, which would make commercial 
sense for them to invest in such solar heater boilers). 

• Finalize the PPP model for the different type of buildings;  
• Draft action plan to implement the PPP model.  
Ø Present the recommendation for national authority, the second phase will 
be to implement the Solar Heat programme based on the assessments made and through 
the PPP or direct financing from KRG or with the support of an IFI. The whole programme 
can be done as blending financing (the pilot phase would be in the form of a grant, and 
the second phase will be a loan). 
Ø Raising awareness campaigns to rationalize electricity and water 
consumption at the regional level; 
Ø Raising awareness campaigns to rationalize electricity and water 
consumption for homes benefiting from the project 
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Sectoral	
&	field	of	
action	

Action	
NO.	

Key	actions	and	Measures	 BAU	Scenario	 Mitigation	in	
Energy	

Mitigation	
in	%	

	Costing	
in	$		

MWh/a	 t	CO₂/a	 MWh/a	 t	CO₂/a	
Residential	building	 12725375	 7165010	 16535	 13559	 0.19%	 	

1,270,000		

Priority	
Action	
No	4	

8.0	 Launching	the	concept	of	SWH	and	ESCO	
in	KRG	

		 		 16535	 13559	 0.19%	 	
1,270,000		

8.1	 Join	efforts	by	assign	the	support	team	
from	stakeholders	and	energy	team	to	
support	implementation	of	promotion	of	
SWH	in	building.	

		 		 		 		 		 		

8.2	 Assessment	of	the	technologies	and	
potential	of	Solar	Heat	boilers	in	
different	types	of	buildings	in	Private	
Houses	

		 		 		 		 		 	20,000		

8.3	 Setting	the	base	for	Energy	Auditing	for	
houses	Formation	in	comprehensive	and	
simplified	form	

		 		 		 		 		 	50,000		

8.4	 Based	on	best	results	install	1000	solar	
water	heater	in	Erbil	districts:	

		 		 781	 640	 0.01%	 	
1,000,000		

8.5	 Based	on	the	analysis	and	best	practices	
in	the	region	propose	models	for	
financing		

		 		 		 		 		 		

8.6	 Present	the	recommendation	for	
national	authority	

		 		 		 		 		 		

8.7	 Raising	awareness	campaigns	to	
rationalize	electricity	and	water	
consumption	at	the	regional	level;	

		 		 		 		 		 	100,000		

8.8	 Raising	awareness	campaigns	to	
rationalize	electricity	and	water	
consumption	for	homes	benefiting	from	
the	project	

		 		 15754	 12918	 0.18%	 	100,000		

 
 

General objectives 
 
Ø The main goal of this assignment is to motivate the installation of 1000 solar 

heaters in the Governorate of Erbil through enhancing coordination between the 
Universities and Private sectors under the umbrella of the governorate.  

Ø The suggested proposal involves a sustainable solution that creates new 
employment opportunities, promotes sustainable development, reduces the 
burdens on citizens, and helps reduce the annual cost of electricity subsidies, 
which will improve the government increase the opportunities for creating 
sustainable energy solutions, expand the economic cycle and reduce 
environmental issues resulting from the use of private generators.   

Ø All this aims at preparing and establishing sound and steady foundations that 
contribute to sustainable development through: 
• Establishing an affordable and reliable sustainable energy market; 
• Involving stakeholders from the governorate, universities, consultants, 

university students, associations and citizens in this work; 
• Providing the opportunity for universities to participate in preparing for 

the work through study, supervision, implementation and evaluation of 
the results; 
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• Preparing manuals and technical instructions for proper installation and 
maintenance procedures; 

• Evaluating the experience at the regional level; 
• Encouraging the establishment of specialized companies by ESCO; 
• Creating new job opportunities; 
• Training technicians on proper installation and maintenance; 
• Reducing financial expenses on citizens; 
• Training the technical staff in the governorates on the various stages of 

installation of solar heaters and how to maintain and evaluate their 
performance; 

• Mainstreaming the concept of quantity, quality and efficiency as a new 
measure through local procurement and implementing the sustainability 
law in public procurement; 

• Expanding the concept of sustainability in the governorate, and giving it 
a role in leading the community with a sustainable vision 

 
Ø Workout with national level in legislation to support the promoting of the high 

reflective roofs initiative. (this could be free to ward houses and support reducing 
the burden is support subsidy for electricity)   

Ø Support establishing the support mechanise to apply the initiative for high 
reflective roofs in all existing building (after the publishing legislation) 

Technical description 

Main Technology to implement and equipment to use 
The action includes the selection of best equipment to cost which complies with the 
specific weather conditions of Kurdistan, corresponding to the need of hot water 
over the year and confirm quality of available water. 

Previous or linked studies  
There are many installations in KRG which can be evaluated and tested in addition 
to the lesson learned from many other courtiers.  

Project Life time exploitation or use duration 
The action targets long implementation of SWH in Erbil and establishes for 
legislation to promote the implementation all over the governorate. 

Engineering Studies 
The action includes the proper study and evaluation supported with previous 
studies made in the KRG. 

Availability of environmental impact assessment or mitigating measures to 
protect environment if any 
The action related to reduce the energy use and support the protection of 
environment  

Summary of related Awareness Raising (AR) actions 
AR related to the action 
Target Audience:   
§ Civil society; 
§ Residential sectors; 
§ Governmental sector;  
§ Tertiary sector.   
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o Key Message: 
§ Hot water with Zero cost go green and use SWH.  
o Objectives: 
§ Reduce the energy consumption;  
§ Reduce the burden financial cost;   
§ Limit the impact of the emission of the greenhouse gas. 

AR related to community 
• Create awareness with posters. The actions will be accompanied by strong 
visual campaign in the local media.  
• Meetings with the community members to promote the action. 

Assumptions and risks 
• The Assumptions:  
• The availability of Finance; 
• The availability of technical support;  
• The national authority support by legislation; 
• The financial support from local finance institution.   
§ The Risks:  
• The low cost of utility power; 
• The low knowledge of SWH products; 
• Non-availability of finance mechanism from local finance institutes; 
• Poor installation of SWH. 

Key success factors 
• The number of successful installation per year;  
• The availability of ESCO companies in RE market; 

Next steps 
• Looking for finance to start developing the actions 

Projected	Energy	Estimates	in	2030	 Cost	of	Implementation	 Available	and	foreseen	sources	of	funding	
Mitigation	 All	cost	 1,270,000	$		 Local	authority's	own	resources	 20%	

MWh/a	 t	CO₂/a	 Initial	and	start-up	expenses	 500,000$	 National	Funds	and	Programmes	 10%	
16535	 13559	 Approximate	operational	Costs	

(including	maintenance	
	 International	Financial	Institutions	 70%	

Per	capita	calculated	reduction	 Approximate	annual	income	for	
energy	producing	projects	

2,318,289	$	 EU	Funds	&	Programmes	and	other	
external	funds	

	

MWh/c	 t	CO₂/c	 Draft	calculation	of	the	NPV.	 Return	of	invest	in	
three	years	

Public-Private	Partnerships	
amount/share	(available	or	to	raise)	

	

	 	 Key	performance	Indicator	 Number	of	Users	for	
the	On-line	services		

Lined	up	private	investments			 	

Contribution	for		 Reduction	as	
related	to	BAU	

scenario	

Measurement	Units	 Number	 Loans	and	potential	borrower	 	

	 0.19%	 Years	of	Implementation	 Expected	annual	cost	savings	to	the	
City	budget	

	

	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 Other	 	
Organisation	and	procedures	

Area	of	intervention	 Renewable	energy		 Involvement	of	
Stake	Holders	

LA	 H	 	
Policy	Instrument	 Energy	management	 External	 H	 	
Origin	of	action	 LA	 Other	 H	 	
Staff	Capacity	 L	 M	 H	 Technical	assistance	needs	

	 	 	 The	technical	support	included	in	the	action	
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Priority Action Fiche #5  

University Mobility / Shuttle bus  
Background 
Erbil has nowadays 9 public Universities and significant number of students 
attending university courses who needs commuting daily. This is the indicative list 
of Erbil Universities: 

• Al Bayan University - Erbil, 
• Hewler Medical University - Erbil, 
• Cihan University - Erbil, 
• Ishik University - Erbil, 
• Polytechnic University of Erbil, 
• Salahaddin University - Erbil, 
• University of Koya - Koya, Erbil 
• University of Kurdistan – Erbil, 
• International University of Erbil - Erbil 

According to traffic operators the only university students transport mean seems 
today to be the car, but this entails different type of issues: 

• increased traffic congestion 
• increased levels or air pollution 
• increased travel costs for students 
• car became a status quo for students, but this goes inevitably to detriment of 

public transport demand 
 
University Mobility through Shuttle/Express bus service could be a solution for the 
University students, where the shuttle bus is a type of fixed route that typically 
picks up passengers from park-and-ride lots in suburban areas and takes them to 
a specific location. 
These commuter routes have limited stops, typically travel non-stop on highways 
(utilizing any available High- occupancy vehicle (HOV) lanes), and terminate at the 
central business district in the city. Fares for the service may be comparable to 
park-and-ride fares, slightly higher than typical local fixed route service. 
 
Adequate planning is the most important thing to consider when implementing an 
express bus route. Before implementation, planners should collect demographic 
and regional data prior to route planning. 
Data collection involves origin and destination surveys, mapping of major student 
centres, and service attractors, survey the potential users to determine schedules 
and routing, and should typically offer service in conjunction with one or more park-
and-rides 
Careful required planning, especially in areas of high transit demand during peak 
periods. Vehicle size should be taken into consideration during planning; larger 
vehicles should be assigned to the routes with the highest demand. 
As first step in promoting shuttle bus service in city by selecting the most daily 
demand use 
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Description of the action 
“Willing to shift to bus mobility questionnaire" targeted to University students. This 
type of questionnaire is aimed at understanding against what, students are 
supposed to accept to move to public transport. Different alternatives are therefore 
proposed to understand the counterpart object and how many students would 
embrace this choice, if put in place. It is in other words a tool for setting a designing 
a new winning public transport proposal to university students. A significant sample 
will be chosen, then questionnaire submitted and evaluated. Cooperation with the 
University Authority must be implemented in order to smooth the implementation. 
Averagely 2,000 students attend Erbil Universities yearly and nearly 25% of them 
use car on a regular basis (500 students). 
 
Among the different available options discussed with Erbil transport Department 
would be very suitable to propose in first instance an Appealing Shuttle bus (i.e. 
Wi-Fi equipped) for university students running in the inner circle of the city. A 20-
seat bus tailored for university students would be therefore pilot in order to open 
to further implementation. Based on suggestions gathered from the willing to shift 
questionnaire, bus design will follow. 
 
A Tram infrastructure plan, connecting some of the Universities with the city centre, 
is available and partly approved. Details will be inquired for a new preposition. 
 
The main action concentrates on creating Express bus, but before that it is 
recommended to ensure the action will be the right solution, the following basic 
steps of actions should be taken prior to implementation: 
Ø Establish Board committee to follow up the preparation for the action with 
representative of local and national level with stakeholders 
Ø Proposal Development 

- Service analysis— collect demographic and regional data prior to route 
planning and determine whether express bus service is needed or would be a 
good fit for the University Student. 

- Initial concepts—provide basic schematics on proposed routing and 
scheduling. Review of customer and operator input and comments to 
determine if there has been demand in a specific area for express level service. 
Based on the comments, refine the design and schedules; develop costs for 
service based on hours of service needed to run route. 

- Initial proposals—selection of proposed route(s) and schedule(s) with internal 
stakeholders (marketing, scheduling, and operations). 

- Community outreach (riders, general public, advisory committees, etc.)—take 
proposals to advisory groups and targeted populations the route(s) would 
serve to gather feedback. Hold meetings in central locations accessible by 
public transit to gather additional feedback. Then revise proposals based on 
all information gathered. 

Ø Board Process 
- Board committee review—present initial proposals and community feedback 

received to board work session or board planning committee. 
- Public hearing—hold separate public hearing for last-round of comments. 
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- Final recommendations—present final proposal and recommendations for 
service to transit board of directors. 

- Board decision—transit board of directors approves or disapproves service. 
Ø Implementation Preparation 

- Schedule development—if service is approved, schedules are tested and 
finalized. 

- Operator work assignments—route is presented for operator bidding at the 
next work assignment period. 

- Marketing and communication materials—development and distribution of 
marketing and communications materials advertising the service offered. 

- Capital upgrades (vehicles, facilities, stops, etc.)—development and building 
of accessible stops, benches, shelters, and stations associated with the route. 
Purchase of new vehicles, if needed. 

- Information technology updates—updates and upgrades to agency website, 
automatic vehicle location (if applicable), and operator schedule sheets. 

General objectives 
Commuters from suburban areas, 
including state employees, students, and 
employees working in the central city are 
viable users of this service. Typically, 
commuters who would otherwise utilize 
freeways to travel to and from work during 
the week serve as potential users, 
because this service can use HOV lanes 
and create a less-stressful commute. 
In addition, it will support the following: 

- Increased transit usage can reduce the number of single occupancy vehicles on 
major freeways and highways. This decreases the traffic demand on the major 
urban freeways and streets. 

- Express service can serve as an alternative to personal automobiles. Suburban 
commuters can depend on this transit service to commute to the urban central 
business district. 

- Passengers can improve their time management by working on the bus, which is 
typically equipped with Wi-Fi services. Commuters can have more time to handle 
personal and business matters, rather than wasting time on a congested freeway. 

- Express route travel times should be competitive to driving a personal vehicle so they 
can be a viable solution to mitigate congestion. 

- Reduce the emission in the city. 
The specific objectives of the action are: 

- Understand students’ motivation and willing to shift attitude towards public transports 
- Try to propose a public transport mean which could meet their expectations 
- Forecasting the real demand for public transport 
- Studying which are the most potentially routes for a public transport service 
- Studying which are the most suitable public transport mode 
- Understanding to which extent alternative transport modes could be implemented 

(bike, walking, etc) 
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- Turn public transports more culturally appealing 
- Turn public transports easy to use, in time and cheap 
- Get University students accustomed to public transports 

Technical description 
Main Technology to implement and equipment to use 
The proposed action is to provide 50 Express buses, considered while evaluating the 
bus selection to obtain best specification to the cost, by considering the operation and 
maintenance cost in addition to low emissions. Here it is possible to include some main 
technical points to be considered while evaluating the selection of bus: 

- The bus should be designed for long service intervals and swift and simple 
maintenance; 

- The main components should be maintenance-free, such as chassis suspensions, 
steering and prop-shafts; 

- A multiplexed electronics system for preventive maintenance and offers a diagnostics 
tool; 

- Provided with on-board telematics system to know exactly how much and under what 
conditions the fleet is running, allowing to adapt maintenance and optimise operation; 

- The engine should be new extremely efficient engine combined with low fuel 
consumption with high power output and torque to provide increased efficiency, while 
reducing the fuel cost of operation; 

- Include maintenance planning service to optimise vehicle availability and avoid 
unplanned stops; 

- Ensure a long-term service contracts to get a service plan optimised for your business; 
- The selection should consider the operational conditions such as mileage, climate, 

average speed, number of stops and so on; 
- Provide original spare part with the contract to ensure availability and continuity of 

service; 
- The training should be made for service team to ensure preventive maintenance made 

on time. 

Previous or linked studies 
Lesson learned from other courtiers would be good to start with to understand better 
the type and models which have proven the long services and listen to their 
recommendation. 
Project Life time exploitation or use duration 
The project should be planned for long duration of 30 years. 
Engineering Studies 
The bus stop station should be well designed to indicate the arrival time and the 
expected next bus arrival to ensure the service transparency and commitment. 
The service should be smart service allowing people to know the station location, timing 
and destination. Flexible payment service and low cost for regular usage. 
Availability of environmental impact assessment or mitigating measures to protect 
environment if any 
The express bus is a key solution for public transportation and contributes to reduce the 
usage of private cars. It is planned that this model would cover 10000 passengers taking 
out the same number of car from roads. 
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Summary of related Awareness Raising (AR) actions 
The express bus should be implemented with proper and well developed awareness 
raising campaigns by which the citizens and the main users of the service are 
encouraged to use the system. Failing to do that will greatly affect the income of the 
service and may have drawbacks on the project bringing it to loss. 
AR related to the action 
- Target Audience: 

- Civil society 
- Student 
- Teaches 
- Labour 
- family 
Key Message: 
Why you should drive with express bus to reach the destination requested 
- Objectives: 
- Reduce the city’s pollution 
- Improve the public transport 
- Reach on time. 

AR related to community 
- Create awareness with posters. The actions will be accompanied by strong 

visual campaign in the local media; 
- Meetings with the community members to promote the action; 
- Creating an info centre to inform citizens about new services. 

Assumptions and risks 
• The Assumptions: 

• The availability of Finance; 
• The technical staff capacity for operation and maintenance; 
• Continuous monitor and support improvement of the operation; 
• proper infra structure roads and assigned line for service. 

§ The Risks: 
• Low maintenance performance; 
• Low number of passengers; 
• Slow movement due to not assigning special track for express bus; 
• High and non-affordable cost; 
• The timing and track not reflect the main demand.  

Key success factors 
Ø Selection of continuous congested main roads for the service; 
Ø Reducing the time and money consume in travelling; 
Ø Sustainable service and on time; 
Ø Affordable cost. 

Next steps 
Ø Looking for finance to start developing the actions. 
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Projected	Energy	Estimates	in	2030	 Cost	of	Implementation	 Available	and	foreseen	sources	of	funding	

Mitigation	 All	cost	 			32000	$	 Local	authority's	own	
resources	

100%	

MWh/a	 t	CO₂/a	 Initial	and	start-up	
expenses	

	 National	Funds	and	
Programmes	

	

41990	 11212	
Approximate	operational	
Costs	(including	
maintenance	

	 International	Financial	
Institutions	

	

Per	capita	calculated	reduction	 Approximate	annual	
income	for	energy	
producing	projects	

	 EU	Funds	&	Programmes	and	
other	external	funds	

	

MWh/c	 t	CO₂/c	 Draft	calculation	of	the	
NPV.	

3-year	return	of	
invest	

Public-Private	Partnerships	
amount/share	(available	or	
to	raise)	

	

	 	 Key	performance	Indicator	 Number	of	
passengers	per	

day	

Lined	up	private	investments			 	

Contribution	for		 Reduction	as	
related	to	BAU	

scenario	

Measurement	Units	 Number	 Loans	and	potential	borrower	 	

	 0.31	%	 Years	of	Implementation	 Expected	annual	cost	savings	
to	the	City	budget	

	

	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 Other	 	
Organisation	and	procedures	

Area	of	intervention	 Improve	transportation	and	
reduce	congestion	

Involvement	of	
Stake	Holders	

LA	 H	 	

Policy	Instrument	 Land	use	planning	regulation	 External	 H	 citizen	

Origin	of	action	 LA	 Other	 H	 Traffic	department		

Staff	Capacity	 L	 M	 H	 Technical	assistance	needs	
	 	 	 The	action	required	technical	support	from	all	related	directorates	

 


