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TECHNICAL ASSISTANCE COMPLETION REPORT 
 
TA Number, Country, and Name:  
TA 9189-INO: Pilot Carbon Capture and Storage Activity in the 
Natural Gas Processing Sector 

Amount Approved: $500,000  

Revised Amount: $2,300,000  

Executing Agency: 
Directorate General of Oil and 
Gas of the Ministry of Energy and 
Mineral Resources 
 

Source of Funding: 
Carbon Capture and 
Storage Fund under the 
Clean Energy Financing 
Partnership Facility 

Amount Undisbursed: 
$429,034  

Amount Used: 
$1,870,966  

TA Approval Date: 
29 September 2016 
 

TA Signing Date: 
10 November 2016 
 

TA Completion Date  

Original Date: 
30 September 2017 
 

Latest Revised Date: 
31 December 2019 
 

Financial Closing 
Date: 3 June 2020 

Number of 
Extensions: 3 

TA Type: Project preparatory TA 
 

Description 

The Republic of Indonesia requested assistance from ADB to develop a Carbon Capture and Storage (CCS) pilot 
project to gain experience with this greenhouse gas (GHG) emission reduction technology. At TA formulation, Indonesia 
projected sustained use of indigenous oil, gas, and coal for domestic energy needs, and depleted oil and gas reservoirs 
were identified as potentially suitable subsurface carbon dioxide (CO2) storage sites. Analysis suggested that CCS 
could account for up to 40% of the power sector’s GHG emission reductions contributing to Indonesia’s Intended 
Nationally Determined Contribution (INDC) submission to the United Nations Framework Convention on Climate 
Change, which unconditionally pledged to reduce GHG emissions by 29% in 2030 compared to business as usual.  
 

A pilot CCS project in Central Java, Indonesia was developed between 2010 and 2015 by the Bandung Institute of 
Technology (ITB) in cooperation with the Directorate General of Oil and Gas, Ministry of Energy and Mineral Resources 
(DG MIGAS); the Research and Development Center of Oil and Gas Technology (LEMIGAS); and Pertamina EP, the 
upstream arm of the state-owned oil and gas company. The pilot’s objectives were to increase domestic awareness of 
CCS, demonstrate CCS technology in the Indonesian context, and validate monitoring and verification approaches.  
 

This TA was designed to (i) conduct due diligence on the proposed pilot project for the establishment and operation of 
facilities that would capture and sequester CO2 from a natural gas processing plant in Indonesia and (ii) to provide 
procurement-related support to the executing agency. The TA built on support provided for the pilot’s feasibility study 
under TA 8407-INO: Planning a Pilot Carbon Capture and Storage Activity, technical support provided under TA 8714-
REG: Promoting Carbon Capture and Storage in the People’s Republic of China and Indonesia, and a direct charge 
facility; all of these activities were financed by the Carbon Capture and Storage Fund (CCSF) under the Clean Energy 
Financing Partnership Facility and administered by ADB. The financing partners for the CCSF were the Global Carbon 
Capture and Storage Institute and the Government of the United Kingdom.  
 

Expected Impact, Outcome, and Outputs 

The TA was expected to contribute to low-carbon development in Indonesia through the ensuing CCS pilot project.  
The TA outputs were to be a fully prepared grant and a successfully completed bidding process for the CCS plant. This 
would have included technical assessments of the proposed CCS project, completed safeguards due diligence, 
industry outreach on the planned project, bidding documents, invitation for bids, bid evaluation reports, and successful 
contract negotiations. The intended outcome of the ensuing project was CCS technology successfully transferred, and 
the intended impact was strengthened institutional capacity for reducing GHG emissions in Indonesia, aligned with 
Indonesia’s INDC to the United Nations Framework Convention on Climate Change.  

 
Implementation Arrangements 

The executing agency (EA) was DG MIGAS, who was supported by ITB, Pertamina EP, and LEMIGAS in design and 
implementation matters. They provided counterpart staff, studies, reports, data, and other in-kind contributions.  
 

The TA originally planned to recruit five individual consultants with 9 person-months  for international experts and 3 
person-months for national experts. After mobilization, it was clear that broader technical expertise was needed due to 
high sulfur content in the CO2 stream and methane leaking at the proposed injection well, and ADB adjusted approach 
and sought to recruit a firm. Before this firm was even mobilized, more technical challenges were uncovered by DG 
MIGAS, including structural integrity issues of the proposed injection well and questionable geologic suitability for CO2 
storage, at which point they requested ADB for a high-level stock taking of the pilot project’s readiness; the consulting 
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firm’s terms of reference was adjusted accordingly. DG-MIGAS subsequently asked for support to look at other potential 
pilots and deeper technical support for those with strong potential; this scope was also added to the firm’s contract. 
Ultimately, one consulting firm, nine individual consultants, and two resource persons were engaged. 
 

Upon TA approval, ADB mobilized individual consultants contracting for 5.2 person-months of international experts, 
0.3 person-months for an international resource person, and 8.9 person-months of national experts. Technical issues 
were soon uncovered, halting project due diligence and necessitating further technical expertise. Recruitment of a 
consulting firm was initiated to provide this assistance with the intent that they would continue on during the grant phase 
as the project implementation consultants, subject to satisfactory performance. DG MIGAS requested ADB to 
undertake this recruitment on their behalf to ensure continuity and minimize implementation delays. This request also 
addressed concerns that highly qualified firms might not respond to requests for project preparatory assistance if it 
disqualified them from participating at the project implementation phase. The proposal was endorsed by ADB, and ADB 
recruited a firm in accordance with ADB’s Guidelines on the Use of Consultants (2013, as amended from time to time) 
based on evaluation of proposals for both the project preparatory and project implementation phases.  
 

On 16 June 2017, ADB approved a request to extend the TA completion date from 30 September 2017 to 30 September 
2018 to allow sufficient time to complete TA activities. Consultant recruitment was ongoing, and additional technical 
issues were uncovered that required refocusing the TA; ADB approved an associated request for minor change in 
scope on 2 March 2018. The firm’s terms of reference were amended to reflect needs, and a full lump-sum and output-
based contract was awarded to Battelle Memorial Institute, United States, in association with PT Elnusa Fabrikasi 
Konstruksi, Indonesia and Trimeric Corporation, United States, initially from 9 April 2018 to 30 September 2018.  
 

After the firm was mobilized, at the request of DG-MIGAS, ADB sought additional financing of $1.8 million for consulting 
support, a minor change in TA scope, and second extension from 30 September 2018 to 30 September 2019, all of 
which were approved on 13 September 2018. This allowed for evaluation of other potential pilots at a high level and 
deeper evaluation of promising pilots; the associated outputs were added to the firm’s contract. This change in scope 
also included resources for knowledge sharing and a robust due diligence process; additional individual consultants 
were engaged to support these activities: 2.8 person-months of international experts, 0.4 person-months for an 
international resource person, 10.7 person-months of national experts. Total inputs from the individual consultants and 
resource persons were 28.3 person-months (8.7 person-months) for international experts and 19.6 person-months for 
national experts) for services delivered from January 2017 to September 2019. The consulting firm and the individual 
consultants delivered all the tasks and outputs under this TA on time. The consultants’ performance was satisfactory. 
To complete editing and printing of a knowledge product, the TA was extended by three months at no additional cost 
from 30 September 2019 to 31 December 2019 as approved on 30 September 2019.  
 

Conduct of Activities 

Individual consultants were quickly mobilized to initiate due diligence, at which point fundamental technical issues were 
uncovered, including methane leaking to the surface at the proposed injection site and higher than expected impurities 
in the proposed CO2 source stream. These required resolution before proceeding to grant project preparation, and the 
TA focus shifted to providing the expert technical guidance to ensure a technically viable project before conducting 
further safeguards and institutional due diligence. At the same time, DG MIGAS requested ADB support for CO2-
Enhanced Oil Recovery (EOR), which is a Carbon Capture, Use, and Storage (CCUS) technology.  
 

The consulting firm was requested to undertake high-level reviews of the technical viability for two pilot projects, the 
Gundih CCS project and the Beringin CO2-EOR project, and identify essential next steps if they were to proceed for 
further development. This work was completed in August 2018.  
 

The findings from the high-level reviews were that both projects showed potential but would require considerable 
analysis and design work before proceeding for further ADB funding consideration. To support the additional work to 
make progress on intended outputs, ADB approved an expansion of the TA scope, an increase in TA amount, and a 
12-month extension on 13 September 2018. The range of new TA activities were organized into 3 components. 
Component 1 provided for substantial expert technical support for CCS and CO2-EOR pilot projects with CO2 sourced 
from natural gas processing activities; Component 2 focused on completion of robust peer reviews of the technical 
work and project due diligence for ADB Board consideration; and Component 3 was designed to expand knowledge 
partner participation in the design of the projects to maximize knowledge transfer.  
 

Component 1 included in-depth assessments of the Gundih pilot. The change in scope had intended that the Beringin 
CO2-EOR pilot would receive similar support, but DG MIGAS requested this assistance be redirected to a proposed 
CO2-EOR pilot at Sukowati noting greater potential for scalability and a large CO2 source planned for operationalization. 
Initial support for Sukowati was provided through a minor change in scope approved on 10 January 2019. A 
comprehensive review of the project’s technical viability was undertaken and completed in April 2019. Findings 
indicated the project’s strong potential as a CO2-EOR project but noted the need for additional assessments on carbon 
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containment, monitoring, and verification for it to be considered a CCUS project. On 6 June 2019, ADB approved a 
minor change in scope to support assessments on the additional CO2 storage components for the Sukowati project. All 
assessments under component 1 were completed. The Gundih analysis and design work resolved some of the 
technical challenges; however, some fundamental issues remained, including high impurities in the CO2 source stream 
and low stakeholder acceptance of risk-minimizing design elements. These would need to be resolved before ADB 
could consider further support for the project. Evaluation of the Sukowati project revealed clear potential to optimize 
both additional oil produced and CO2 stored, but the project design process is still ongoing and will carry on through 
most of 2020. Pertamina has asked ADB to consider further support. 
 

Under component 2, the national project coordinator and three peer reviewers were engaged as individual consultants. 
However, the intended due diligence consultants were not engaged because neither the Gundih pilot nor Sukowati pilot 
were ready for further ADB grant preparation.   
 

Activities under component 3 were never initiated. Additional support to knowledge partners would have been provided 
to prepare the projects for implementation, but the projects were not ready to proceed for ADB grant consideration. 
 

A final TA workshop was conducted in Jakarta, Indonesia on 17–18 September 2019 to review the findings from the 
analysis of the two proposed CCUS projects. Over 70 people attended, including members of the CCUS Center of 
Excellence in Indonesia, ADB staff and consultants, and various Indonesian and international stakeholders. The intent 
of the workshop was to foster an appreciation of the efforts undertaken with support from ADB on CCUS, the challenges 
encountered, and the potential next steps for Indonesia to advance to development of a CCUS pilot. The workshop 
highlighted the range of outputs under the TA, including evaluation of three potential CCUS projects, and recognized 
the significant technical collaboration resulting in substantial knowledge exchange on a leading edge technology.  
 

A publication entitled Role of CO2 – EOR in Indonesia’s Carbon Capture and Storage Pathway was completed as an 
output under the TA,1 which provides an initial assessment of the potential role of EOR in advancing CCUS expertise 
in Indonesia eventually leading to pure CCS. The report aims to contribute to Indonesia’s climate policy discussions 
and planning. In addition, detailed technical documents produced under the TA are publicly available on ADB’s website 
for the TA, including (i) an updated feasibility study for the Gundih CCS project,2 (ii) a draft project management and 
assurance plan for the Gundih project,3 and (iii) a report on how to optimize the Sukowati CCUS project to maximize 
for both CO2 storage and oil production.4 These documents can be resources for others considering piloting CCUS, as 
they detail considerations and approaches to developing such projects, maximizing value, and minimizing risk. Further, 
the joint development of these outputs with key Indonesian stakeholders reflects a substantial increase in the in-country 
capacity to evaluate and prepare CCUS projects for development.    
 

The TA savings amounted to $429,034. This is roughly the amount allocated for activities not completed since the 
project was not ready to proceed for ADB grant consideration. 

 

Technical Assistance Assessment Ratings 

Criterion Assessment Rating 

Relevance The TA was provided at the request of the government to build in-country capacity to 
deploy CCUS technologies as a GHG reduction strategy. The TA supported a highly 
innovative project and the design was generally appropriate given information 
available at the time of TA processing. The TA was supporting a first-of-a-kind project 
for both the country and ADB, and the scale of assessments anticipated at the outset 
were not sufficient for a project of this complexity, and technical issues were 
uncovered during initial due diligence phases. To address these two factors, the TA 
was revised and scaled-up during implementation. The TA type was appropriate as 
the intent was to prepare a project for subsequent ADB grant financing.    

Relevant 

Effectiveness The intended TA outputs of a fully prepared grant and completed procurement 
process were not achieved. After uncovering technical challenges early in the due 
diligence process, the TA pivoted to developing a technically-sound project, and the 
intention was to subsequently resume project preparation. As some technical issues 
remained unresolved at the time of TA closure, this did not happen. Draft bidding 

Less than 
effective 

 
1 ADB. 2019. Role of CO2 – EOR in Indonesia’s Carbon Capture and Storage Pathway. Manila. 
2 ADB. 2019. Pilot Carbon Capture and Storage Activity in the Natural Gas Processing Sector: Gundih Block Feasibility 

Design and Costing Consultant’s Report. Manila.  
3 ADB. 2019. Pilot Carbon Capture and Storage Activity in the Natural Gas Processing Sector: Project Management 

and Assurance Plan Consultant’s Report. Manila. 
4 ADB. 2019. Pilot Carbon Capture and Storage Activity in the Natural Gas Processing Sector: Sukowati Pilot CCUS 

Enhancement Study Consultant’s Report. Manila. 

https://www.adb.org/publications/carbon-dioxide-enhanced-oil-recovery-indonesia
https://www.adb.org/projects/documents/ino-49204-002-tacr
https://www.adb.org/projects/documents/ino-49204-002-tacr
https://www.adb.org/projects/documents/ino-49204-002-tacr-0
https://www.adb.org/projects/documents/ino-49204-002-tacr-0
https://www.adb.org/projects/documents/ino-49204-002-tacr-1
https://www.adb.org/projects/documents/ino-49204-002-tacr-1
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Criterion Assessment Rating 

documents were still prepared incorporating essential elements for a CCS project, 
and these will be useful guides for future CCS projects. Capacity development was 
one of the major goals of both the TA and the proposed ensuing grant project. This 
was achieved through intensive technical support provided in evaluating approaches 
to improve the project design to mitigate risks and ensure project viability.   

Efficiency The consultants were mobilized and the first site visit undertaken in November 2016, 
only 2 months after the TA’s approval. Missions in the first quarter of the TA 
implementation period uncovered the technical issues, pausing the grant preparation. 
This new information led to a change in scope with supplemental scope, funding, and 
time. The subsequent technical analysis, design support, and capacity development 
activities were delivered as scheduled and within budget. Unspent amounts of the TA 
were for activities not undertaken because the project was not ready to proceed. 
There were no issues in financial reporting and procurement. The TA resulted in a 
high degree of knowledge transfer on an innovative technology.  

Efficient 

Overall 
Assessment 

 

The TA was relevant and efficient and did not contain major design flaws. Factors 
unknown at the TA design phase were uncovered during early TA implementation, 
which is one of the main functions of the due diligence process. TA efforts were 
quickly redirected and augmented to address the new challenges. Although the TA 
did not result in an immediate project for development, it paved the way for future 
projects by supporting substantial knowledge transfer on a new technology among 
key government, academic, and industry stakeholders. It also produced rigorous 
technical analyses and draft bidding documents, which can be the basis for picking 
up this project or as resources for a similar, future projects.  

Successful 

Sustainability 

 

The TA enhanced knowledge among relevant stakeholders for CCUS in Indonesia, 
including the academic community, the state-owned oil and gas company, and 
government officials, who are all now better equipped to further promote CCUS 
deployment. The TA also helped strengthen links with the global CCS community. 
Complementary TA efforts have supported the establishment of a Center of 
Excellence on CCUS, which developed a draft regulatory framework. The combined 
efforts to build technical knowledge and support institutional structures to take that 
knowledge forward is likely to result in sustained efforts on CCS.   

Likely 
sustainable 

 

Lessons Learned and Recommendations 

Design and/or 
planning 

The TA was designed with the understanding that project design was sufficiently ready for tender. 
However, CCS/CCUS projects are highly complex, and at the time of TA approval, ADB had never 
approved a CCS/CCUS project, so internal expertise on the technology was modest. It would have 
been beneficial to first have a team of multi-disciplinary experts review the project feasibility study 
and contribute to defining the due diligence approach.  

Implementation 
and/or delivery 

Given the newness of the technology for ADB and the EA, the processing schedule was quite 
ambitious and fully defining the scope of work at the outset was challenging. Having an output-
based contract made it more challenging to respond to the changing needs of the project, but it 
resulted in comprehensive end-products that create value for the wider CCUS community.  

Knowledge 
building 

There was significant knowledge transfer through the project’s activities. The TA provided the 
expertise of global CCUS experts and brought awareness to Indonesia’s unique potential for CCUS 
and the strong interest of Indonesia’s government and leading research institutions in the 
technology. The TA produced a comprehensive set of project documents, including a project 
feasibility study and project management framework, which are now publicly available and are a 
valuable resource to those seeking to develop a CCS project. 

Stakeholder 
participation 

DG MIGAS, the TA executing agency, served a vital role as a convener of regulators and the 
relevant industry actors in support of the project. However, the project did encounter some 
challenges due to concerns about business continuity risks to existing facilities.  

 

Follow-up Actions 

ADB has been supporting Indonesia to build knowledge of and deploy CCUS technology in Indonesia since 2013. 
These efforts will continue under TA 9686-REG until 30 September 2023. 
 

Prepared by: 
 

Shannon Cowlin 

Designation and Division: 
 

Senior Energy Specialist, SERD 
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TECHNICAL ASSISTANCE COST 

 
Table A.1: Technical Assistance Cost by Activity 

($’000) 
 
 Amount 

Item Original Revised Actual 

1. Consultants 332.2            1,912.0 1,847.3 

2. Training, seminars and/or conferences 10.0 70.0 21.4 

3. Surveys/Studies 0.8 5.0 0.0 

4. Miscellaneous TA administration 110.0 214.0 2.2 

5. Contingency 47.0 99.0 0.0 

 Total 500.0            2,300.0            1,870.9 

Source: Asian Development Bank estimates. 

 
 

Table A.2: Technical Assistance Cost by Fund 
($’000) 

 
  CCSF/CEFPF 

1. Original        500 

2. Revised      2,300 

3. Actual     1,871 

4. Unused        429 

CCSF = Carbon Capture and Storage Fund, CEFPF = Clean Energy Financing Partnership Facility. 
Source: Asian Development Bank estimates. 

 


