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ABBREVIATIONS AND ACRONYMS

Ccbp Community Development Plan

COVID-19 Coronavirus Disease 2019

cY Calendar Year

EAA Ethiopia Energy Authority

EEP Ethiopian Electric Power

ESIA Environment and Social Impact Assessment
ESMP Environment and Social Management Plan
GOE Government of Ethiopia

GOJ Government of Japan

GRM Grievance Redress Mechanism

GSDP Geothermal Sector Development Project
IDA International Development Association

IP Implementation Progress

ISR Implementation Status and Results

LRP Livelihood Restoration Plan

MS Moderately Satisfactory

OCHSS Occupational and Community Health, Safety, and Security
OLA Oromo Liberation Army

PDO Project Development Objective

PIU Project Implementation Unit

RAP Resettlement Action Plan

SDR Special Disbursing Rights

SREP Scaling Up Renewable Energy Program
TDF Tigray Defense Forces

TOR Terms of Reference
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BASIC DATA

Product Information

Project ID Financing Instrument
P133613 Investment Project Financing
Original EA Category Current EA Category

Full Assessment (A) Full Assessment (A)

Approval Date Current Closing Date
29-May-2014 31-Dec-2021

Organizations
Borrower Responsible Agency

Government of Ethiopia Ethiopian Electric Power

Project Development Objective (PDO)

Original PDO

The Development Objective of Geothermal Sector Development Project (GSDP) is to develop geothermal resources in
Ethiopia.

Summary Status of Financing (USS, Millions)

Net
Ln/Cr/Tf Approval Signing Effectiveness Closing Commitment Disbursed Undisbursed
IDA-54680 29-May-2014 10-Jun-2014 05-Aug-2014 31-Dec-2021 128.50 61.00 50.77
TF-17206 10-Jun-2014 10-Jun-2014 03-Oct-2014 31-Dec-2021 24.50 6.14 18.36

Policy Waiver(s)

Does this restructuring trigger the need for any policy waiver(s)?
No
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PROJECT STATUS AND RATIONALE FOR RESTRUCTURING

A. Overall Project Background

1. The financing for the Geothermal Sector Development Project (GSDP) was approved by the Board of Directors
of the World Bank on May 29, 2014 with the original closing date of June 30, 2020. It became effective on August 5,
2014 and started disbursing in April 2015. The project is financed by the International Development Association (IDA
— Credit 54680) and co-financed by the Strategic Climate Fund’s Scaling Up Renewable Energy Program (SREP — Trust
Fund 17206). It is also parallel financed by the Government of Iceland (for technical assistance) and the Government
of Ethiopia (GoE). The original credit amount was SDR 115.5 million (equivalent of USS 178.5 million at Board approval)
from IDA and US$24.5 million from the SREP. It is implemented in close coordination with the Government of Japan
(GoJ), which co-financed the GoFE’s initial drilling operation at Aluto site. The project was restructured in May 2020,
and the closing date was extended to December 2021.

2. In the early implementation stage of the project, Ethiopian Electric Power (EEP), the implementing agency,
drilled two geothermal wells at the Aluto site in the Oromia region using existing drilling rigs with support from the
World Bank’s previous project and the Gol. In parallel, EEP initiated the procurement of two modern geothermal
drilling rigs as well as the drilling service provider to continue the operation. However, the procurement of the rigs
faced multiple challenges, including re-bidding, the whole process taking approximately three years. The new drilling
rigs started arriving at site only in mid-2019. In order to enable the commencement of the drilling operation, the
project was restructured with an extension of 18 months and cancellation of USS 50 million of IDA funding in May
2020. As a part of the restructuring, the components to drill at the Alalobad site in Afar region, as well as the
construction of steam gathering system at Aluto site, were dropped to focus on the development of Aluto Langano
site. The restructured project aims to drill 14 geothermal wells to enable a full-fledged feasibility analysis to assess the
economic viability of Aluto geothermal site.

3. The project restructuring in May 2020 was approved when COVID-19 was beginning to become a global
pandemic, with explicit understanding that the project implementation progress would be affected by how long
COVID-19 would continue to have an impact. The result indicator and funding amount was revised based on an
optimistic scenario to ensure that the project does not face resource shortages during the drilling operation. Under a
pessimistic scenario, in which the COVID-19 protracted, it was projected that EEP could drill only 4 wells by the end of
December 2021 due to likely delays in completion of civil work and the arrival of drilling rigs and crews.

4, In addition to protracted COVID-19, the armed conflict is rapidly spreading in Ethiopia. The armed conflict
between the federal government and the state of Tigray has been ongoing for about a year. The conflict has intensified
rapidly in November 2021, when Tigray and its allied forces started advancing southward, prompting GoE’s declaration
of the state of emergency. Several countries have advised their citizens to leave Ethiopia in response to the security
situation. The conflict may affect the project performance, as described in the risk section.

B. Project Status



@ The World Bank
Ethiopia Geothermal Sector Development Project (P133613)

5. The project has so far disbursed about USS 67 million with the current project disbursement rate at
approximately at 50 percent as of December 13, 2021. The latest ISR Project Development Objective (PDO) and
Implementation Progress (IP) ratings in December 2021 were Moderately Satisfactory (MS), which have been
maintained since April 2019. While the EEP has achieved key milestones such as the commencement of drilling
operation with two rigs, it remains far from the achieving the target of drilling 14 geothermal wells. The project has
received Unsatisfactory PDO and IP ratings between December 2016 to March 2018 due to the lack of implementation
progress associated to the procurement of drilling rigs. After high-level discussion between the GoE and the World
Bank management, an Action Plan for improved project performance has been developed. The PDO and IP ratings
have been upgraded to Moderately Unsatisfactory in June 2018 following the receipts of bids for drilling rigs supply
and operation. It has been further upgraded to Moderately Satisfactory in May 2019 following the contract signing
with the drilling rigs supplier/operator. EEP is currently undertaking the drilling operation.

6. The project aims to drill fourteen geothermal wells, which would allow EEP to confirm the viability of geothermal
resources at Aluto volcanic complex. Given the significant resource risk of upstream geothermal development, not all
drilled wells are expected to be productive. Hence, the project aims to identify eight productive wells suitable for
electricity generation, and confirm one geothermal site suitable for geothermal power generation. The EEP plans to
drill wells at both Aluto Langano site and Aluto Bobessa site —and aims to confirm the viability of at least one of them.
So far, EEP has drilled and tested two wells at Aluto Langano site using its own drilling rigs at early part of the project
implementation. While EEP has also recently completed drilling another well using its newly purchased drilling rig, it
has not yet completed the testing of the new well, and hence it is not reflected in the latest result. EEP is also in the
process of developing a long-term geothermal strategy.

Table 1: Project Result Matrix

PDO Indicators Target Current

Geothermal Wells Drilled and Tested 14 2 (drilling and testing
are ongoing)

Geothermal Wells with potential to 8 2
generate electricity

Geothermal sites confirmed 1 0
Geothermal Sector Strategy Developed Yes No

(new)

Intermediate Indicators Target Current
Civil work and water supply Yes No (In Progress)

construction finalized (new)

First rig installed in Aluto site Yes Yes
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Second rig arrival in Aluto site Yes Yes
First rig drilling operation starts Yes Yes
Second rig drilling operation starts Yes Yes
(new)

Training/Workshops held 4 1
EEP staff trained 45 20
EEP retrained procurement staff 4 0
GSE/MoWIE/MoM staff trained 45 0
Feasibility study completed Yes No

Component 1: Aluto Geothermal Site Development (US$130 million)

7. The project faced additional delays after the restructuring, largely due to COVID-19. After the project
restructuring in May 2020, the project implementation faced challenges to commence the drilling operation mainly
due to COVID-19 travel restrictions which affected the availability of project contractors to perform the work at site.
The construction of water supply infrastructure was delayed for multiple reasons, including the delayed arrival of
project manager due to COVID-19, lack of sufficient workforce and equipment by the contractor, and exceptionally
high level of rainfall during the rainy season in 2020. The heavy rainfall substantially increased the water level of Ziway
lake and required design modification of water supply infrastructure. There was also a misalignment between the EEP
and the contractor on the contractual scope. These delayed the commencement of the drilling operation even though
the drilling rigs were ready at the site and commissioned. EEP eventually assigned a new project manager as the head
of the PIU, and mobilized their own workforce at the end of 2020 to advance foundational work for drilling such as
water supply and wellpad preparation. While such foundational civil and water supply works were finalized in April
2021, the drilling contractor could not commence work immediately due to vaccination policies of the contractors as
well as quarantine requirements by GoE. It also took some time for EEP to mobilize additional drilling supervisors from
its technical consultants to be based at the site. The drilling contractor and EEP’s drilling supervisors arrived at site in
May 2021.

8. At the initial stage of drilling, EEP struggled to meet adequate safety protocols. When the drilling started in May
2021, major safety action items were still outstanding, and the World Bank therefore requested the EEP to pause the
drilling operation in June 2021 until all priority safety action items were duly completed. Calibration of hazardous gas
detectors by certified personnel was a critical issue to prevent gas poisonings that could result in fatalities. EEP,
through the drilling contractor, mobilized qualified personnel to perform the calibration. However, the arrival of the
personnel took a long time as Ethiopia restricted the entrance of international travelers while the country’s election
was organized. The drilling operation re-convened on August 5, 2021, after the World Bank reviewed EEP’s evidence
of completing most of the priority safety actions.
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9. Despite the delay, the project is starting to deliver expected results. As of November 10, 2021, EEP has
completed the drilling of the first geothermal well at pad 11 by drilling it to approximately 3,000-meter depth. EEP is
also progressing with drilling at well pad 12, even though it had to address the failure of drilling bits which became
trapped at a shallow depth. Although the two wells (well 11 and 12) have taken longer time to drill than expected the
drilling crew and EEP is going through a sharp learning curve, which is expected to improve the performance of the
rest of the drilling operation. By the end of December 2021, EEP is planning to complete the drilling of four wells.

Component 2: Legal, Institutional, and Regulatory Framework Development (USS 5 million)

10. This component supports the strengthening of the geothermal development policy and related legislation, as
well as technical assistance, advisory services, and capacity-building support to enhance the geothermal development
capacity of Ethiopia’s stakeholder institutions.

11. GoE made important progress in strengthening the legal framework of the geothermal sector. GoE adopted
Geothermal Resources Development Proclamation (No981/2016) in 2016, Geothermal Resource Development
Regulation (No453/2019) in 2019, and most recently Geothermal Drilling Operations Directive (Directive No.
837/2021), led by Ethiopia Energy Authority (EEA). The directive established technical standards to be adhered for
geothermal drilling in Ethiopia and is expected to substantially mitigate regulatory risks to attract private investment
into geothermal development in the country.

12. To build its long-term capacity for geothermal development, EEP engaged a team consisting of geologist,
geochemist, geophysicist and reservoir engineer, as a part of the PIU. EEP also recruited approximately 20 staff for
various drilling roles, such as cement engineer, mud engineer, tool pusher, driller, derrickman and floorman. These
EEP staff are participating in on-the-job training program provided by the drilling contractor, as well as trainings
provided by the Government of Iceland and/or the Government of Japan. They are also involved in analytical works
along with EEP’s supervision engineers.

13. EEP has also prepared a preliminary organizational plan to strengthen its institutional structure to develop
geothermal sector in Ethiopia and identified the key staffing and capacity needs. These will be further elaborated
through the preparation of a Geothermal Strategy.

Environmental and Social Safeguard

14. The safeguards performance of the project has been rated as “Moderately Satisfactory” as per the
Implementation Status and Results (ISR) Report on December 3, 2021. The project has existing cleared and disclosed
environment safeguards instruments; Environment and Social Impact Assessment (ESIA) was prepared in line with the
national environmental policy requirements and conforms to the World Bank safeguard Operational Policies (4.01
Environmental Assessment, 4.11 Physical Cultural Resources, and 4.36 Forests). The ESIA was disclosed in December
2013 as a part of the project preparation. During the project implementation, Resettlement Action Plan (RAP) was
prepared and cleared by the World Bank in November 2019 and disclosed on EEP’s website in December 2019. As a
follow-up to the RAP, the Livelihood Restoration Plan (LRP) was prepared and cleared by the World Bank in August
2021 and disclosed on EEP’s website. In addition, EEP has prepared an integrated Environmental and Social
Management Plan (ESMP) that includes security management plan, gender-based violence action plan, amongst
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others. The risks have been managed through implementation of mitigation measures stated under the project
safeguards instruments (e.g.; ESIA, ESMP, Security Management Plan, and Gender-based violence action plan).

15. Occupational Health and Safety (OHS) has been a major issue for the project since the project’s contractors are
mobilized at the Aluto site. In 2020, there has been five safety incidents, such as inappropriate handling of heavy water
pipes and roll-over of trucks. While most of the incidents were considered indicative, there was an incident, classified
as “Severe”, in which a project consultant contracted by EEP was attacked in a riot that took place in Oromia region.
Accordingly, the EEP, with the support from the World Bank, developed Occupational and Community Health, Safety,
and Security (OCHSS) Action Plans to improve the safety and security practices at the project site. Out of 73 action
items, EEP has completed 68 items including all priority items. One of the key priory actions was the calibration of
hazardous gas detectors, which EEP has completed in July 2021. In order to ensure adequate functioning of the
detectors, EEP will need to re-calibrate them in by January 2022. EEP also developed a security management plan
(SMP) to strengthen the security at the site and improve security protocol for project workers, and deployed federal
police to the site. The SMP was cleared by the Bank in December 2021.

16. A Grievance Redress Mechanism (GRM) is established at local community and Woreda (district) levels. Since
October 2019, twenty (20) grievances were received and documented. The main cause of complaints (75%) is related
to delay in wage payment by contractor due to payment delay at EEP, followed by asset or property loss and
compensation issues. While the project has the necessary staff to manage environmental and social risks of the
project, there are some social development plans such as the Livelihood restoration Plan (LRP) and Community
Development Plan (CDP) that require immediate implementation. The implementation of LRP has been delayed due
to requirement of budget approval by EEP senior management. The implementation of Community Development Plan
(CDP), which constitutes a part of the RAP and involving the (i) construction and maintenance of the surrounding
schools; (ii) provision of water to the community and (iii) construction of youth center, has also been delayed. To
address the delay, EEP has submitted an implementation schedule to complete the implementation of LRP and CDP
by the end of 2022. Compensation associated with land acquisition has been completed as per the EEP’s Resettlement
Action Plan (RAP)! and no further land acquisition is expected.

17. The priority safeguard action under the project include: i) completion of all OCHSS Action (ongoing), ii) re-
calibration of hazardous gas detectors (January 2022), and full implementation of LRP and CDP (December 2022).

18. Financial Management. There is no outstanding IFR or audit under the project. The previous audit reports of
the project as well as for the entity for the year ended July 7, 2020 (Ethiopia’s fiscal year 2020), were unqualified.

C. Rationale for restructuring

1 RAP has been prepared and disclosed a Resettlement Action Plan (RAP) on December 16, 2019 by EEP. An addendum RAP is also prepared for
addition land acquisition for the project in November 2020. In both RAPs, a total of 194 households are impacted. The RAPs are implemented
following the proper procedure set and a total of 59,382,924.77 birr has been paid as compensation for farmland, housing units, and crops impacted
by the project. As part of the RAP, Livelihood Restoration Plan (LRP), prepared for those households who have been significantly impacted by the
project. The LRP is reviewed and cleared by the World Bank as well as disclosed through the EEP official website (https://www.eep.com.et/en/aluto-
geothermal-project/) on August 24/2021.
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19. Continuation of geothermal development carries strategic importance for GoE and EEP. While the
Government continues to invest in hydropower plants, it also intends to diversify its generation mix by investing in
other generation technologies such as solar, wind and geothermal. Geothermal, given its role as a baseload (non-
intermittent) renewable energy, is expected to play a key role in the efforts of diversification. It will enhance the
sector’s climate resilience by reducing the country’s exposure to hydrological risks that can result in the power crisis
experienced in 2019 and earlier. For this reason, EEP’s ambition is to source approximately 1,700 MW of its generation
capacity from geothermal by 2030. Development of Aluto site under GSDP is the initial step for long-term geothermal
development for the country; EEP intends to fully develop Aluto geothermal site and construct a 35MW geothermal
plant, for which EEP has engaged with the Government of Japan to finance the construction of geothermal power
plant. In order to enable the power plant construction and associated steam gathering system, EEP will need to drill
at least 19 wells at Aluto site. With the current closing date in December 2021, this cannot be achieved since only four
wells (including two wells already drilled in preceding operation and one well completed in November 2021) can be
drilled.

20. It is critical for EEP that the momentum for geothermal drilling continues without interruption. Given the
nature of geothermal development that requires highly specialized skills, personnel and equipment, a long
interruption of drilling operation will likely result in the loss of skilled personnel, institutional memory and functional
drilling equipment, and create reputational risks for EEP and associated development partners. In particular, non-
utilization of the two modern drilling rigs, a high-value purchase made under the project, will put the project’s long-
term sustainability at risk. EEP’s preliminary Geothermal Development Strategy indicates that 40 geothermal wells
are to be drilled during the period 2021-2025. Accordingly, EEP plans to continue drilling at Aluto site through the
extended GSDP and expressed interest to use upcoming World Bank-financed operation Grid Electricity Expansion and
Network Strengthening Project (GREENS - P176731) to finance the next phases of geothermal development in the
country to drill additional locations in Aluto Volcanic Complex (e.g., Bobessa), Tendaho area in Afar region, and
potentially other locations with promising resource prospects. Such additional locations could be tendered out for
private sector development, once EEP has confirmed the geothermal resources at each site.

21. EEP is taking actions to improve the project performance. Based on the discussion with the World Bank, EEP
initiated specific actions to reduce the risk of delays and interruption in the drilling operation. These include:

a. Further strengthening EEP’s technical capacity for geothermal development. So far, EEP has been
focusing on re-starting the drilling operations after its first two wells drilled in 2015. Now that EEP has
started the drilling operation, it is strengthening the data management and analytical capability to
maximize the chance of the drillings to find productive geothermal resources suitable for electricity
generation. To do so,

i. EEP has developed a procurement plan and Terms of Reference (ToR) to hire a drilling expert (s) who
will be the on-site representative of EEP to support the management of drilling operation and
optimize the resource usage and facilitate communication between the drilling crew and geothermal
resources management team. The specialist will play a key role to ensure that the drilling is informed
by best available understanding of the geothermal resource characteristics, and that the drilling
operation feeds adequate data to continually improve the geothermal reservoir model.

ii. EEPisalsoabouttofinalize the procurement of geothermal data management and modelling software
and/or services to enable EEP to manage geothermal resource data during and beyond the project
implementation. While such model is already utilized by EEP’s supervision engineers to guide the
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drilling, EEP intends to internalize the data management and analytical capability. The contract is
expected to be finalized by December 2021.

b. Substantiating EEP’s geothermal development strategy. In February 2021, EEP conceptualized EEP’s
geothermal strategy, identifying an institutional structure, staffing and capacity building needs as well as
the preliminary list of geothermal sites to be developed. EEP has developed a ToR to hire specialized
consultants to substantiate the Strategy further. The Strategy is expected to prioritize geothermal sites
for future development and identify actions to strengthen EEP’s institutional and technical capacity for
geothermal resource development.

C. Accelerating the implementation of pending safeguard actions. EEP has progressed on the
implementation its OCHSS Action Plan. It completed most of the priority action items by August 2021. By
October 2021, EEP completed approximately half of the remaining items. EEP also shared a detailed
timeline to complete the implementation of the LRP and CDP, which are expected to be completed by the
end of 2022.

22. The project currently has an undisbursed amount of approximately US$69 million as of December 13, 2021.
Approximately US$40 million of this is already committed to the drilling contractor. This includes US$25 million already
committed for the supply of two drilling rigs, due to be paid when the drilling of the first two wells are completed and
also when the rigs are refurbished at the end of the drilling operation. There is also US$15 million committed for the
drilling operations of the first eight wells at Aluto Langano site?. The drilling contract explicitly allows the flexibility for
the contractor to drill up to twelve wells, which would be covered by remaining project fund to enable EEP achieve
the project target in full. EEP also intends to further modify the existing civil work and water supply contracts to cover
additional drilling locations, which will be determined based on the well testing results and associated analysis.

23. EEP also started the process to extend the contracts financed under the project to avoid the implementation
interruption. In addition, in order to ensure adequate disbursement of both IDA and SREP funds, EEP agreed to charge
the invoices from the drilling operation to both IDA account and SREP account. This will help in accelerating the
disbursement of SREP fund, which has so far disbursed only 25% as at the end of October 2021.

D. DESCRIPTION OF PROPOSED CHANGES

24. The GoE has requested in its letter dated October 29, 2021, that the project’s closing date be extend by 24
months. Accordingly, it is proposed that the project’s closing date is extended by 24 months from December 31, 2021,
to December 31, 2023. This extension will allow the EEP to drill and test 14 geothermal wells, as in the agreed result
PDO indicators. As projected in Table 2, the extension will allow full disbursement, based on the latest cost estimate
revealed from the initial phase of drilling operation. It will also allow EEP to complete the geothermal resource
assessment and a feasibility study for the construction of a geothermal power generation plant. With this extension,
the cumulative extension period for the project will be 42 months. EEP has submitted external audits report, which
were unqualified. Hence there are no outstanding audit reports.

2 The drilling contract was signed in February 2019 when the project closing date was scheduled in June 2020, which would allow only eight wells to
be drilled.

10
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Table 2: Projected progress towards the achievement of PDO and disbursement

Bank FY 2021 2022 2023 Total

JAN- APR- JUL- OCT- JAN- APR- JUL- OCT-
MAR JUN SEP DEC MAR JUN SEP DEC

Geothermal 4 6 8 10 11 13 14 14
Wells Drilled
Geothermal 2 3 5 6 9 11 12 14 14
Wells Tested
Expected 53% 60% 68% 73% 82% 86% 91% 98% | 100.0% 100.0 %

Disbursement
(%)

Note: Schedule based on EEP’s submission

25. There are no changes proposed to the Project Development Objective or the targets in the results framework,
except for the change in target dates associated to the closing date extension The disbursement estimates and dates
in results framework will be updated once the project closing date extension is approved.

Il. SUMMARY OF CHANGES

Changed Not Changed
Loan Closing Date(s) v

Overall Risk Rating v
Implementation Schedule v
Implementing Agency

DDO Status

Project's Development Objectives

Results Framework

Components and Cost

Cancellations Proposed

Reallocation between Disbursement Categories

Disbursements Arrangements

Disbursement Estimates

Safeguard Policies Triggered

EA category

I N N NSRS SR RN

Legal Covenants

11
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Institutional Arrangements
Financial Management
Procurement

Other Change(s)

Economic and Financial Analysis
Technical Analysis

Social Analysis

Environmental Analysis

IV. DETAILED CHANGE(S)

LOAN CLOSING DATE(S)

Ln/Cr/Tf Status
IDA-54680 Effective
TF-17206 Effective

SYSTEMATIC OPERATIONS RISK-RATING TOOL (SORT)

Risk Category

Political and Governance
Macroeconomic

Sector Strategies and Policies

Technical Design of Project or Program

Original
Closing

30-Jun-2020

30-Jun-2020

Institutional Capacity for Implementation and

Sustainability
Fiduciary
Environment and Social

Stakeholders

v

v

v

v

v

v

v

v
Revised Proposed Proposed Deadline
Closing(s) Closing for Withdrawal
Applications
31-Dec-2021 31-Dec-2023 30-Apr-2024
31-Dec-2021 31-Dec-2023 30-Apr-2024

Rating at Approval Current Rating

® High
Moderate
Substantial

Moderate
® High

Moderate
Substantial

Moderate
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Other
Overall ® High
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