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I. Preface 

1. Good governance is one of the three pillars of Gross National Happiness (GNH) in Bhutan, 

and to help bring about good governance the Royal Government (RGoB) has clearly envisioned 

the role of Information and Communications Technology (ICT): “With people at the centre of 

development, Bhutan will harness the benefits of ICT, both as an enabler and as an industry, to 

realize the Millennium Development Goals and towards enhancing Gross National Happiness”
1
.  

Furthermore, in pursuit of this vision, the RGoB has formulated comprehensive policy and 

strategies on the use ICT in the country
2
. 

2. Bhutan has approximately 700,000 citizens scattered in a mountainous, land locked and 

predominantly rural landscape; it has over 23,000 small business and about 150 corporations.  To 

govern and serve these constituencies, it has a 20,000-strong civil service organized in ten 

ministries, fourteen autonomous agencies and twenty Dzongkhags, or district-level 

administrations.  Infrastructure services by and large are provided to the public through 

government-owned enterprises, although a gradual movement is afoot to introduce private sector 

competition in selected domains, notably mobile telephony.   

3. To enable good governance across this landscape, ICT must help foster transparency, 

accountability, efficiency and quality in public service.  This endeavor, to be called the e-

Governance Program in this report, can be accomplished only over a period of time and through 

attention to legal, regulatory, human and institutional dimensions, in addition to technical ones.  

Its programmatic character derives from a) its long-term nature, b) its impact across sectors, 

administrative and geographical lines of government, and c) the required involvement of all 

government constituencies – citizens, business and civil society organizations.   

4. This report reviews the status, opportunities and constraints of the e-Governance program of 

the RGoB and recommends actions to enhance and accelerate it.  It is based on a special World 

Bank technical cooperation mission led by Manju Hathothotuwa from the South Asia Poverty 

Reduction, Economic Management, Finance and Private Sector Development Division and 

Eduardo Talero, Senior Consultant, who visited Thimphu during the period from October 18 to 

30, 2009.  

5. The report contains many suggestions which represent the views of the authors, not of the 

World Bank.  Several suggestions restate for reinforcement or priority corresponding ideas, 

suggestions and plans contained in the existing strategic planning documentation on e-

Governance (see Appendix F).   

6. The report is structured as follows: Part II is a strategic view and executive summary of the 

present situation, opportunities, constraints and suggested strategy for acceleration of e-

Governance in Bhutan.  Parts III through VII look at the various dimensions of the strategy, 

namely human resources (Part III), institutional framework (Part IV), e-governance architecture 

(Part V), interoperability framework (Part VI) and implementation roadmap (Part VII).  The 

Appendices expand upon various aspects of the report and provide complementary information.  

7. Appendix (VIII) subsection F, describes an alternative strategy suggested by an external 

peer reviewer of the final report, which can enable the rapid rollout of e-Government in the 

Bhutanese context using a commercial Enterprise Resource Planning system purpose built for the 

public sector, albeit with certain limitations and costs which need to be evaluated in further detail.  

 

                                                 
1
From ICT White Paper, October 2003. 

2
Bhutan ICT Policy and Strategies, July, 2004 updated July, 2009.  
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II. Executive Summary 

A. Strengths 

8. Bhutan has already in place many of the enabling factors necessary for the rapid and 

strategic advance of e-Governance:  

 Strong commitment and leadership from the top. The RGoB has clearly articulated the role 

of ICT in improving governance and framed this role as part of the quest for Gross 

National Happiness and for the accomplishment of Millennium Development Goals.  This 

is reflected in clear policy and strategy directives (see Appendix F), notably the 

Telecommunications and Media Act of 2006 and the ICT Policy and Strategies – BIPS 

document.  

 Strong institutional framework. The RGoB has created the Ministry of Information and 

Media (MOIC) and properly empowered it to lead the implementation of e-Governance in 

the country.  A second important institutional mechanism has been added recently in the 

form of the office for Improvement of the Public Service Delivery System (IPSDS) to 

organize the provision of e-services through one-stop service outfits across the country.    

 Compact and agile public sector with high degree of awareness about the reform agenda 

implied by e-Governance.  Civil servants understand the need for integration, appear 

willing to cooperate and seem eager to start bringing down information walls within and 

across ministries to deliver whole-of-government services through one-stop outfits.   

 Culture of service and client orientation. Bhutan ranks 19 in the worldwide 2008 e-

Participation Index (a component of the UN E-Government Readiness Index).  This is the 

result of a deliberate government effort to proactively solicit citizen input
3
.   

 Strong emphasis on education. Adult Literacy is 60% and primary school enrollment is 

87.4%
4
.  E-literacy is an extensive and deliberate effort across the entire education system.  

 Rapidly advancing telecommunications infrastructure. Broadband already connects all 

government agencies in Thimphu, will connect all Dzonkhags shortly and is expected to 

reach all Gewogs (towns) in 2011.  Mobile telephony penetration already exceeds 50%.  

 Adequate technology infrastructure in government. All ministries and Dzonkhags have 

workstations (average 1 for every two people), local area networks, electronic mail and, for 

the most part, Internet access and web presence.  O&M budget for this infrastructure is 

regularly available. 

 Low licensing costs and flexibility to modify/replace existing applications, since most 

mission-critical applications are bespoke developments on which the government has 

intellectual property rights (IPR).   

 Development of key data hubs well under way.  Databases of citizens, civil servants, 

property, land, vehicles, companies and IPRs are available or being developed.  Due to 

security concerns, access to them is severely restricted; however, technology and 

safeguards exist to allow sharing of these data to provide one-stop public services.   

 Advanced Dzongha localization tools available.  DIT has developed tools to type, display 

and sort information in Dzongha, whether on paper, e-mail, text messages or web pages.  

DIT has also converted to Dzongha basic software tools like Linux, Firefox, and 

                                                 
3
UN e-Government Survey 2008, From e-Government to Connected Governance, Table 5-1, pg. 58. 

4
World Bank, At a Glance Statistics, September, 2008, accessed on 12-05-09. 

http://web.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20485916~menuPK:1297819~pagePK:64133150~piPK:64133175~theSitePK:239419,00.html
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Thunderbird and is well on its way to creating Dzongha text-to-speech conversion, optical 

character reading, translation and transliteration engines.  These are essential tools for e-

Governance.  

B. Weaknesses 

9. Negative factors and constraints are also present, of course: 

 Structural ICT skills shortage on web-based architectures, technologies and methods. This 

shortage arises both from the insufficient number and insufficient experience of ICT 

professionals, neither of which is amenable to short-term solutions.   

 Weak ICT services industry.  There are very few private companies and none has the 

technical expertise and staffing strength to be able to support a roll-out of sophisticated 

software applications and e-services. 

 Low Internet and PC penetration. Bhutan ranks 130 among 192 countries in the UN’s e-

Government Readiness Index 2008
5
.  This is mainly on account of low Internet access 

(3.09 per 100 users, 0.035 score), low PC penetration (1.6 per 100 users, 0.017 score) and 

low main telephone line penetration (4.04 per 100 users, 0.042 score)
6
.  As previously 

noted, the low mobile telephony penetration and minimum broadband availability that also 

affected this low score have changed by now. 

 Weak strategic planning and management of application portfolio.  Even within single 

ministries, applications are mostly stand-alone solutions not anchored on enterprise-wide 

architecture.  The life cycle of individual applications is managed informally if at all, and 

there is not yet a strategic management of the application portfolio.  

 Incipient budgetary practices with respect to ICT applications.  Multi-year funding of 

application projects is only possible through donor financing.  Inadequate O&M budgets 

threaten the sustainability of ICT applications, despite their critical operational role.  The 

same is not true for hardware infrastructure which already has well-established O&M 

budget discipline.  

C. Opportunities 

10. Bhutan has strategic opportunities with respect to the advancement of e-Governance.  The 

country can: 

 Capitalize on its inspired leadership, on the openness of the civil service to change, on its 

advancing mobile telephony and broadband infrastructure, on the young and flexible ICT 

professional work force, and on the sense of national pride and culture already linked to the 

enlightened use of technology. 

 Apply technology in order to leapfrog in government efficiency, effectiveness and public 

service provision. 

 Provide e-services at levels prevailing in countries like Singapore, Canada and leading 

states in India despite much lower per capita income and smaller size of the local ICT 

industry.  

 Finance these accomplishments with relatively modest investments, hopefully supported by 

the international development community.  

                                                 
5
Ibid, Table 2, pg. 178 

6
Ibid, Table 4, pg. 188 and Table 5, pg. 195 
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D. Threats 

11. Concurrently with the above strengths, weaknesses and opportunities, Bhutan also faces 

credibility, integration and technological failure risks in its e-Governance program.  This is 

highlighted in Table 1 from a general risk matrix for this type of programs.  Fortunately, some of 

the most frequent and lethal risk factors observed internationally —weak leadership, long 

procurement times, and major resistance to change— are not a primary concern in Bhutan at this 

time due precisely to the significant strengths and good design of the program.   

12. The three main risks originate from a mismatch between objectives/expectations on one side 

and human/institutional capacity on the other.  This mismatch is visible mostly in the capacity for 

project management, for adoption of more flexible technology, for development of sound 

enterprise architecture and for compliance with a standards framework.  

 

Risk Risk factors 

• Credibility failure 
• Over-emphasis on technology  

• Weak leadership 

• Unrealistic expectations 

• Delayed results 

• Implementation 

failure 

• Long procurement time 

• High resistance to change 

• Faulty project management 

• Insufficient institutional capacity  

• Mission creep 

• Ineffective change management 

• Integration failure  
• Weak/missing leadership 

• Deficient stakeholder 

participation 

• Insufficient incentives  

• Strong vested interests 

• Technological failure 
• Excessively complex mix of 

existing technologies. 

• Selection of over-dimensioned, 

unaffordable technologies. 

• Incorrect/missing enterprise 

architecture or standards 

framework 

• Insufficient ICT staff proficiency 

with integration technologies. 

• Financial failure  
• Lack of budgetary discipline 

• Faulty business case analysis 

• faulty PPP contract management 

• Demand failure 
• Supply-driven planning  

• High price elasticity of demand  

• Insufficient promotion and 

incentives  

• Inadequate infrastructure 

• Overall Program 

failure 

• Unrealistic program objectives 

• Poor expectation management  

• Pervasive resistance to change 

• Persistent human/institutional 

capacity gaps   

• Lack of political support 

Table 1.  Key risks of current E-Governance Program in Bhutan
7
 

 

                                                 
7
E-Governance Risk Matrix from “-Governance: Can We Move Faster? -Dealing with Time, Cost and 

Complexity”, Presentation by Eduardo Talero – E-Gov World Conference, 2007, Delhi. 
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E. Recommended Strategy  

13. This report makes numerous mutually reinforcing recommendations to capitalize on the 

opportunities and mitigate the risks identified above (see Appendix A). Some of the 

recommendations reinforce initiatives already identified by the RGoB.  The key 

recommendations, which are brought together in Table 2 below configure a general strategy 

which is depicted in Figure 1 as a succession of five categories of activities to be performed 

iteratively to develop or improve upon 11 types of outputs.  The specific phasing and sequencing 

of activities will be detailed in Part 0. 

Figure 1.  E-Governance Implementation Strategy 

 

No. Strategic Recommendation Pg. 
RIII.B.1 Develop four critical new skill sets needed for e-Governance 10 
RIII.B.4 Hiring at least four long-term expatriate advisors 10 
RIV.A.2 Place the authorizing mechanism for e-Governance at the highest level 

of government 
12 

RIV.B.1 Place ultimate responsibility for application projects on line ministries, 

not on DIT 
14 

RIV.B.4 Create center of excellence for Systems Engineering and Integration  14 
RIV.B.6 Formalize and consistently apply a project prioritization methodology 15 
RIV.B.8 Strengthen the Communications/Promotion function 16 
RIV.B.10 Create cadre of Business Transformation Officers (BTOs) throughout 

government  
16 

RV.B.1 develop broad data architecture  21 
RV.C.1 Develop Application Architecture  22 
RV.C.3 Develop a Mobile Gateway 24 
RV.C.4 Evolve the e-Platform software in stages into a full, SOA-based service 

delivery broker (SDB)  
24 

RV.C.7 Develop One-Stop Service Center Interface System  24 

People

Service-oriented technology

Enterprise Architecture

Interoperability 
framework

Institutions

Roadmap

Sector Plans

Processes

Applications

Infrastructure

Partnerships

2-
Rethink &
redesign

2-
Rethink &
redesign

5-
Retrofit &

rebuild

5-
Retrofit &

rebuild

1-
Regroup &

reskill

1-
Regroup &

reskill

3-
Realign & 
reengineer

3-
Realign & 
reengineer

4-
Reevaluate

4-
Reevaluate

2-
Rethink &
redesign

2-
Rethink &
redesign

5-
Retrofit &

rebuild

5-
Retrofit &

rebuild

1-
Regroup &

reskill

1-
Regroup &

reskill

3-
Realign & 
reengineer

3-
Realign & 
reengineer

4-
Reevaluate

4-
Reevaluate



Assessment of Bhutan’s E-Governance Program 

Pg. 8 

No. Strategic Recommendation Pg. 
RV.C.8 Introduce mobile payment services  25 
RV.C.10 Set up a toll-free government call center  25 
RV.D.2 Design e-services to have both online and offline modalities  28 
RV.D.9 Centralize and move towards outsourced management of data center 

operations 
29 

RVI.B.2 Require Transparency and accountability features in the design of all 

applications  

32 

RVI.B.3 Adoption of the Internet and World Wide Web standards for all 

government systems 
32 

Table 2.  Key Strategic Recommendations 

14. Table 2 below groups all the recommendations in the report to show what would be 

accomplished and at what cost.  The total cost is expected to be USD$4.28 million divided into 

three phases of USD $1.9, $1.9 and $0.45 million.  In Section VII there is more detail on the 

recommendations, the sequence of activities, and the costs.   

 

 Table 3.  Estimated costs by categories of outputs 
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III. Human resources  

15. A shortage of trained and particularly of experienced ICT personnel is clearly the major 

constraint to implementation of the e-Governance plans of the RGoB
8
.  Overcoming this shortage 

will require a concerted effort on various fronts and a medium-to-long-term horizon. The e-

Governance implementation strategy must therefore prioritize initiatives and selectively bring 

expatriate resources to fill the most strategic gaps. 

16. The public sector has been absorbing the lion’s share of ICT graduates (about 100 per year).   

There are two primary education institutions –the Sherubtse College of the RUB provides degree 

level ICT courses (BCS, BCE) and the Royal Institute of Management (RIM) provides Diploma-

level courses in Information Management Systems (DIMS).  Although there seems not to be a 

major wage differential, graduates prefer government jobs for reasons of perceived stability, 

prestige (they require passing the civil service entrance exam) and professional development 

prospects.  The RGoB has expanded the ICT establishment significantly in connection with the 

10
th 

5-year plan and hired close to 100 new graduates in the last two years.  Subsequently, 

however, it has reverted ICT hiring to normal civil service-wide constraints.  

17. The private ICT services industry is small, focused mostly on hardware and unable to 

provide leading-edge software engineering services at the level and quantity needed to implement 

the e-Governance program. It is caught in a vicious circle of not being able to respond to the 

demand from the public sector for lack of skills and size, and of not being able to grow due to 

demand uncertainty, high staff training costs (fresh graduates are not industry-ready), relatively 

harsh fiscal conditions and inadequate access to financing.   

18. Thus, although the government is severely understaffed in critical ICT disciplines (see 

below), and private industry is unable to satisfy demand, there are an estimated 100 ICT 

graduates who are unemployed.  They represent a critically important resource that can be 

mobilized through public policy initiatives which have been largely defined already in several 

planning documents and which this report urgently endorses
9
.  The recommendations below are 

meant to reinforce those initiatives and also to highlight possible priorities.   

A. Rationalizing utilization of ICT staff across all government. 

19. Clearly the first thing to do is to ensure that current ICT staff is efficiently utilized.  There 

are 307 ICT staff in the RGoB including 69 in the Dzongkhags. Of these, 142 are university 

graduates and 165 are diploma holders.  Consolidation of staff into central ministry units under 

the PPD is a strong first step already taken by most but not all ministries
10

.  Below are 

complementary policy considerations for more efficient utilization of ICT staff : 

 Develop government-wide technical guidelines and standards for ICT work, as this can 

both free up staff time and raise the standard of quality of ICT services.  Separate 

recommendations made in this report on project management, system design, security and 

procurement policies, standards and guidelines will hopefully help in this respect.   

 Develop and protect specialist skills.  The ICT field is broad and becoming more 

specialized. The RGoB needs to develop and maintain state-of-the art specialist skills in 

areas such as systems architecture, software engineering, project management, facility 

operations (networks and data centers) and security.  This requires specialist-oriented 

training and HR management such that, for example, software engineers are not called 

                                                 
8
This has been amply documented in BIPS, HRD Master Plan and other documents.  See Appendix F. 

9
Primarily the 2007 ICT HRD Master Plan and the July 2009 BIPS document.  See Appendix F. 

10
This consolidation seems to have been accomplished in the MoEA but not so in the MOF.  
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upon to run networks or data centers. Argued thoughtfully, the need for staff specialization 

can make the case for establishment increases in under-staffed disciplines.  

Separate recommendations made in this report on (i) creation of the two centers of 

excellence (see IV.B); (ii) centralization of certain functions (see next); (iii) introduction of 

ICT guidelines and standards as mentioned above, and (iv) development of new, critical 

skill sets (see below) provide a framework for DIT to revise and flesh out the 2007 ICT 

HRD Master Plan and related Detailed Training and Budget Proposals into precise 

activities, responsibilities, budgets and schedules.   

 Centralize functions and if possible outsource them to the private sector.  This is 

recommended for network administration and data processing operations (see V.D.2), and 

for system architecture and quality assurance (see IV.B.1). 

 Strengthen professional networking mechanisms among ICT professionals in government.  

This is described under IV.A   

B. Developing Four Critical Skills Lacking in the Country 

20. Develop four critical new skill sets needed for e-Governance (RIII.B.1), namely  

(i) enterprise architecture;  

 (ii) software solutions architecture and engineering,  

 (iii) ICT program/project management, and  

 (iv) business transformation (process re-engineering and change management).   

This can be done through a combination of (i) training abroad, (ii) in-country courses with 

expatriate instructors, and (iii) long-term, on-the-job knowledge transfer from expatriate experts, 

as detailed below.    

 Attending overseas training courses (RIII.B.2). Key institutions in India offering this type 

of training are listed in Appendix B.   

 Organizing local courses with expatriate instructors (RIII.B.3).  This involves finding and 

hiring expert instructors; organizing training sessions with the widest possible attendance, 

including from the private sector; and ensuring accountability for learning outcomes.  One 

possible approach is to bring on the leading candidates for long-term advisor positions 

initially as instructors (see next). This would allow a change of mind if the candidates do 

not show the didactic ability necessary to fulfill their knowledge transfer responsibilities.  

 Hiring at least four long-term expatriate advisors (RIII.B.4). These would be senior 

practitioners on program/project management, enterprise architecture, software solutions 

architecture and business transformation.  The first three advisors would support the work 

of DIT and the third the work of the BT center of excellence.  They would be hired for 18 - 

24 month assignments that would entail operational, advisory and knowledge transfer 

responsibilities in each area.  Broad TOR are reflected in the cost table in Part 0.  Although 

hiring of individual experts should be explored, the most expedient way to do this would 

be through a contract with a single consulting company.  Suitable space would need to be 

found since these experts need to work closely with local counterpart managers (the 2-in-a-

box concept). 
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C. Promoting the private sector ICT services industry 

21. Promote the private sector ICT industry (RIII.C.1). There seems to be a vicious circle 

whereby, in spite of the RGoB’s explicit outsourcing policy, the ICT service industry fails to 

expand in great measure due to uncertainty on public sector demand for its services.  The 

Government is then constrained in outsourcing work due to the small size and lack of experience 

of the few firms in the market.  Despite this vicious circle there have been a few positive 

outsourcing experiences
11

.  The 2007 Bhutan ICT HRD Master Plan and Strategies contain 

several recommendations to strengthen the ICT industry that will hopefully be implemented.  In 

addition, it is recommended to:  

 Provide further protections to the ICT industry in view of its strategic importance to e-

Governance (RIII.C.2).  Specifically, most of the software development firms are very 

small and cannot afford the costs involved in incorporation.  As private partnerships, their 

salaries are capped for tax purposes and some of their business expenses (vehicles, for 

example) cannot be claimed as such for tax purposes. Relief from this and similar burdens 

should be considered by the RGoB on an urgent basis.   

 Provide advance notice of outsourcing opportunities and qualification requirements 

(RIII.C.3).  As DIT’s and line ministries master plans are developed, there will be 

adequate information that can be provided to the ICT service industry on future 

opportunities with Government and on the skills needed to qualify for competition.   

 Subsidize the software industry to participate in short training programs for Government 

staff (RIII.C.4). This is already being practiced. However, since the government would be 

adopting a new set of technologies for system design and development (see R19.4), it 

would benefit from sharing any related short-term training opportunities with the software 

industry, under suitable arrangements. 

 Award grants to software companies to achieve professional certification (RIII.C.5).  This 

is an effective way for government to both help private ICT industry development and 

ensure the quality of outsourced government applications.  Certification is a lengthy 

process attractive only to companies that reach a critical size and can compete at the high-

end of the industry.   

 

 

  

                                                 
11

The Labor Net system, for example, developed by a Bhutanese firm. 
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IV. Institutional Framework 

A. Leadership, oversight and participation mechanisms 

22. Bhutan has a very strong institutional framework for e-Governance. Unlike other developing 

countries in the early stages of their e-Governance journey, the RGoB has already created the 

Ministry of Information and Media (MOIC) tasked by law to “encourage, facilitate and co-

ordinate the creation of e-services” and to “identify areas of applications development needs in 

Governmental agencies and initiate appropriate development”
12

.  Furthermore, the law mandates 

the MOIC to: (i) conduct research and promotion and issue policies and regulations for the use of 

ICT in government and society; (ii) to interface with the private sector to promote and facilitate 

their use of ICT; and (iii) to establish communication networks, particularly for government. 

23. Although DIT’s role with respect to application development needs to be clarified (see 

related recommendation under IV.B.1), due to capacity constraints DIT struggles to fully perform 

its leadership role in applications development.  At present, for example, DIT needs to develop a 

more complete view and strategic plan for the mission-critical application portfolio of the 

government (RIV.A.1) (see Appendix C for current view).  

24. Reassuringly, mission visits with several of the key ministries revealed an absence of the 

fierce parochialism that paralyzes systems integration efforts in many other countries.  While 

obstacles of all kinds are to be expected, including sometimes artificial ones, DIT nonetheless has 

an unusually positive environment to work with.  

25. However, the institutional mechanisms beyond the MoIC can be strengthened to ensure that 

policy, process and resources throughout government are aligned with the implementation plans 

for e-Governance.  The RGoB has now added a second important institutional mechanism in the 

form of the office for Improvement of the Public Service Delivery System (IPSDS).  It is 

recommended now to formalize the leadership, oversight and participation mechanisms along the 

lines below:   

 Place the authorizing mechanism for e-Governance at the highest level of government 

(RIV.A.2).  Since e-Governance requires new forms of cooperation and data sharing 

among all ministries, the Prime Minister’s Office should probably be the proper source of 

executive oversight for e-Governance in Bhutan
13

.  The need for a mechanism at this level 

seems to have been already recognized for the IPSDS program.  An equally or more urgent 

need exists for a similar mechanism to provide direction and oversight to all the other 

activities of the e-Governance program, and particularly to applications development.   

A possible operational arrangement for this could be the formation of an executive 

committee, empowered committee or focus group under the PMO to (i) review and 

recommend approval of the strategic plan, the proposed policy and standard framework, 

and the annual implementation plan and budget for the E-Governance program; (ii) ensure 

cooperation of all government agencies, particularly with respect to sharing of data and 

participation in single-window service delivery schemes. 

                                                 
12

BICMA, 2006, Articles 5(a) and 5 (b). 
13

Leadership of e-Govt. directly from the highest level of government is in line with Bhutan’s Good 

Governance Plus plan which calls for “establishing a high-level body for coordinating development of e-

governance systems throughout the Government” ( page 24).  It is also common internationally (UK, Sri 

Lanka, India…). 
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 With endorsement and support from the highest level of government, implementation of the 

program would be spearheaded by the MoIC (DIT) in general
14

 and by the office of the 

IPSDS for one-stop delivery of public services.  This authorizing approach has many 

advantages.   

o It protects the MoIC from political backbiting when decisions do not favor 

particular agencies 

o It provides explicit and high level mandate on specific projects 

o It exposes stakeholders to a very high level of accountability for results 

 Establish participatory mechanisms for e-Governance (RIV.A.3).  It is necessary to 

establish and nurture mechanisms through which the cadre of Business Transformation 

Officers (BTOs) (see related recommendation below) and the head of ICT Units from all 

ministries and Dzonkhags can provide advice and input into the plans, policy and 

standards, and operational functions of the DIT and the IPSDS.  This may be in the form of 

BTO and ICT councils, or any other suitable collegial designation.  The DIT through its 

Promotion Division should facilitate and coordinate the operation of these councils for 

which it would need to be appropriately resourced. 

 Establish civil society advisory mechanism for the DIT (RIV.A.4).  Although the Bhutan 

Portal includes a public opinion mechanism, eliciting civil society buy-in, input and 

general oversight of priorities and direction of the e-Governance program requires a more 

proactive, formal mechanism.  For example, the ICT Policy of the Government of Andhra 

Pradesh in India requires the establishment of a high level advisory panel consisting of 

about 20 members drawn from academia, business, civil society and government. 

B. Implementation Mechanisms 

1. Department of Information Technology 

26. MoIC’s statutory leadership role with respect to the e-Governance program is both 

necessary and risky since this program commits the entire government not just to technical and, 

most importantly, institutional reforms which MoIC cannot control.  Within MoIC, DIT’s 

responsibility for applications development needs to be re-examined and strengthened.  The 

following recommendations address the policy, process, work planning and communications 

aspects of this responsibility.   

27. It is first necessary to clarify and formalize the institutional arrangements for application 

development.  While DIT has a central role in formulation, specification, technical support,  

quality assessment, etc. of the portfolio of mission-critical applications across government, it 

cannot be accountable for implementing all these applications because: 

 This would represent an enormous agenda for a single agency, which could become a 

bottleneck in the e-Governance Program.  It could even have the perverse effect of other 

agencies discharging on DIT their central responsibility for defining, creating and 

managing applications to fulfill their mandates. 

 Key success factors for this agenda are beyond DIT’s control, notably the leadership, 

commitment and resources of the “owner” sector ministries.  It is well known worldwide 

that social and organizational rather than technological  factors mostly explain the high 

                                                 
14

Ministry of Information and Communication (MoIC) was established in 2003 as the lead agency for 

development and coordination of sector policies, plans and programmes. 
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failure rate of application projects.  A central agency therefore cannot fully plan and build 

capacity for this agenda when the key variables for success are not under its control.     

28. Accordingly, the following project management practices are recommended for all work 

undertaken by DIT’s Application Division and in general: 

 Place ultimate responsibility for application projects on line ministries, not on DIT 

(RIV.B.1). The concerned line manager from the responsible agency should be the overall 

project manager. Although DIT will also appoint its own project manager for each of the 

software projects it undertakes, ultimate responsibility for project success should lie with 

the agency project manager.   

 For each project, sign a formal MOU between the concerned agency and the DIT 

(RIV.B.2). This document must spell out at a minimum the responsibilities of each party, 

the source of funding for the project, the steering committee members, the project 

managers on both sides, and a commitment by the concerned agency to provide the O&M 

budget necessary to keep the system in operation once deployed. A formal project 

description document should underpin the MOU.  The Project Proposal Document referred 

to under Recommendation No.21.4 should be made part of the MOU. 

 Form a project steering committee for each project (RIV.B.3).  While creation of new 

committees is generally discouraged, e-Governance projects nevertheless involve several 

parties whose cooperation and coordination are essential for project success.   

29. Create center of excellence for Systems Engineering and Integration (RIV.B.4). The 

adoption of service-oriented architecture and tools recommended as the central technical strategy 

(see R21.4) requires formation of a very strong group of software architects and software 

engineers.  It is recommended that this group be structured as a center of excellence under 

direction of a Chief Technology Officer (CTO).  It would be staffed by two of the expatriate 

advisors (enterprise architect and software solutions architect), by at least three counterpart 

Bhutanese software engineers and by the current security architect from the Infrastructure 

Division.  The heads of the Applications, Infrastructure and Research Divisions of DIT would be 

ex-officio members. The CTO would be the most senior software engineer in Bhutan who may 

initially be appointed on an interim basis.  She or he would be shadowed by the expatriate 

enterprise architect and could be appointed permanently, following a period of on-the-job training 

and possibly the completion of post-graduate university training (PhD or masters level) in 

enterprise architecture.  

30. The broad responsibilities of the Center of Excellence would be to:  

(i) develop and maintain e-Governance Architecture and the Interoperability Framework 

(see 0); 

(ii) design and oversee implementation of the Service Delivery Platform (see V.C.1);  

(iii) design and administer SOA governance;  

(iv) select, introduce and administer professional software engineering standards, 

methods and tools;  

(v) provide the quality assurance function for mission-critical applications, including 

architecture, design, and code reviews as well as  oversight of user acceptance testing 

(UAT);  

(vi) provide technical assistance to the DIT and the rest of government on enterprise 

architecture and software engineering, and  
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(vii) provide support in the adoption and use of Open Standards and Open Source 

software.   

Adopt a portfolio approach to management of DIT’s application development 

responsibilities (RIV.B.5). In our opinion, DIT should be very wary at this time of taking 

responsibility for additional application development projects.  The combination of the 

current application project portfolio (see  

Table 4), the learning and software development requirements of SOA adoption, the 

development of enterprise architecture and interoperability framework and the 

implementation of the One-Stop Service Shops will tax to the limit current staff and other 

staff who may be freed up from other agencies.  In particular, IPSDS presents in our opinion 

a formidable challenge and may require extraordinary efforts to launch on time.   

Table 4.  DIT's Current Application Development Agenda 

In Development To be developed 

 Thrimsung Crime Information System 

 Bhutan Biosecurity System 

 Hospital Information System 

 Audit Clearance System 

 Zhiyog Personnel Information Management 

System 
 Inventory Management System 

 Mobile Gateway 

 One-Stop Service Shop Interface system 

 All e-Service applications for One-Stop Service 

Shops. 

 Education portal 

In Assisted operation and expansion 

 Office Procedure Automation 

 E-Platform 

 Bhutan Portal 

 Intra Governmental Portal 

31. A portfolio approach to management of the above agenda requires making decisions based 

on its entire cost, complexity and risk, as well as managing external expectations in this same 

context.  The following suggestions may be helpful in this respect:  

 Formalize and consistently apply a project prioritization methodology (RIV.B.6).  The 

applications being developed at this time already reflect well-considered priorities. A 

prioritization discipline has emerged that should be maintained and refined going forward. 

For this purpose the prioritization methodologies used for deciding the service menus of 

CIC’s and One-Stop Service Shops (under IPSDS) should be amalgamated and properly 

documented.   

 Provide expert support for portfolio management.  This would be done as soon as possible 

through hiring of an expatriate ICT Program/Project management expert to support the 

Head of DIT’s Applications Division, as per recommendation R1.3 (see III.B).  

 Expand the current project matrix into a full portfolio management tool (RIV.B.7). The 

matrix in Appendix B is a good start but it needs to be completed in order to gain a full 

view of the entire composition, technologies, contracting strategy, accountabilities, cost, 

budget and status of the mission-critical application projects of the government.  This 

matrix could probably be displayed in DIT’s web page to raise awareness on the magnitude 

and status of the work.  
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32. Strengthen the Communications/Promotion function (RIV.B.8).  Success of e-Governance 

depends critically on awareness raising, education, communications and promotion activities.  It 

is suggested to bring into the Promotion division a professional communication specialist to be 

responsible for addressing the needs of the various constituencies of the e-Governance program 

including the public and private sector leadership, the public in general, the local government, the 

ICT profession, the ICT industry, academia, the civil services, business, NGOs and spiritual 

leadership, etc.  In addition, this specialist should facilitate the formation and functioning of 

strategic alliances for management and the two proposed centers of excellence.  Clearly the work 

of this specialist will need to be strongly coordinated with the DoIM.   

2. Center of Excellence on Business Transformation (BT) 

33. Create center of excellence on business transformation (RIV.B.9). Most existing manual and 

computer-assisted processes of government agencies can be simplified and rationalized.  With the 

advent of the Web and Internet technologies, the opportunities for drastic re-engineering of 

business processes have increased substantially as time and geography barriers erode.  Thus 

Business Transformation (BT) enablement is a pre-requisite for development of new e-

governance systems, particularly when they require major investments of leadership, staff time 

and money.  A possible place for this center would be the Royal Civil Service Commission 

(RCSC), both because of its government-wide mandate and on the basis of its successful 

experience with its own business process re-engineering study as a result of which the 

Commission is now developing a new Web-based HRM system.   

34. The Center of Excellence in Business Transformation (CoEBT) would develop guidelines 

and impart training on business transformation possibly using international models as reference, 

notably Canada’s Business Transformation Enablement Program
15

 and the EU’s Approaches to 

Common Business Processes
16

.  It would also assist government agencies in planning, funding 

and carrying out their BT exercises.  Since business transformation is essential aspect of e-

Governance, it would be important for the CoEBT to adopt business process mapping 

conventions such as Business Process Modeling Notation (BPMN) or Universal Modeling 

Language (UML) that can be translated into computer executable language.    

35. The CoEBT can be staffed with one long-term expatriate expert hired for 18 months and at 

least two senior business analysts (not ICT engineers) from the middle management ranks in 

government.  At least one of these analysts should be from RCSC. All the Business 

Transformation Officers (BTOs, see next) from government agencies would be ex-officio 

members of the Center.   

3. Ministries and Government Agencies 

36. Create cadre of Business Transformation Officers (BTOs) throughout government 

(RIV.B.10). At the level of government agencies, including in the Dzonkhags, it is necessary to 

develop business transformation leaders who can bridge the business and ICT functions.  These 

Business Transformation Officers (BTOs, or any other suitable designation) would be specially 

trained middle managers designated to lead their agency in the process of rationalizing business 

processes, changing mindsets and introducing Web-based applications enabled by cross-agency 

data sharing mechanisms.  The special training requirements of BTOs would be met through 

training courses in India (see Appendix B).  

                                                 
15

See http:/www.tbs-sct.gc.ca/btep-pto/documents/2004/handbook-guide/handbook-guide00-eng.asp 
16

See Chapter 3 of E-Government for Better Government, ISBN 92-64-01833-6 – © OECD 2005.  
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C. Service Delivery Mechanisms 

37. CICs: Thirty-nine community information centers (CICs) have been set-up in the rural areas, 

thirty-three more will be set-up within the current 5-year plan and 200 more during the 10
th
 FYP.  

There are major issues with the operation of the CICs.  To begin with, most seem to have highly 

unreliable Internet access.  Technical support often has to come all the way from the center, as a 

contract for this purpose is not part of the setup of each center.  The service menu, while 

ostensibly attractive and reasonable, does not seem to generate significant demand in some 

centers and for the most part center sustainability appears possible only through ongoing 

subsidies.   

38. We were not able to look into this in sufficient depth, and several excellent studies exist 

which provide sound strategic and operational recommendations on the CIC program
17

.  DIT 

(Promotion Division) is looking into ways of outsourcing equipment maintenance, technical 

support and possibly the full management responsibility for the CIC program.  This seems like an 

important and timely initiative and a good opportunity to reassess program design.  To both aid in 

this effort and to address pressing operational concerns at this time, the following additional 

suggestions might be worth considering: 

 Measure and monitor the quality of Internet access service at each center (RIV.C.1).  If 

reliable information on this can be routinely gathered, solutions to current service problems 

may be more easily worked out with the national ISPs involved. (See related 

recommendation No. RV.D.1). 

 Develop business models of the various categories of CICs (RIV.C.2) to assess demand 

elasticity for their services, financial performance and sustainability scenarios. Reexamine 

on this basis the feasibility of the program, the potential for outsourcing its management 

and the size and modality of subsidies required.   

 Develop a performance-monitoring tool to track CIC usage and revenue on a regular basis 

(RIV.C.3).  This is a simple system whose regular use should be required as part of the 

contract with the CIC entrepreneur.  It should be compatible with, and feed the business 

models suggested above.  

39. One-stop Service Shops. The RGoB has set very ambitious deadlines for the IPSDS to start 

delivering e-services to citizens through the grid of One-stop Service Shops that will be 

established.  A very sound prioritization exercise has been completed and the 30+ most important 

services are being targeted for delivery at 4 pilot outlets by 2011. This initiative is bold, highly 

commendable and quite difficult.  It appears possible only because the government has assigned 

to it the highest priority and committed its entire support and resources to it.  Nonetheless, 

implementation is a major challenge because it encompasses the physical setup of the outlets, the 

organization and legal arrangements for them, the modification of procedures from many 

government agencies to enable single-window service delivery, security arrangements and 

payment capabilities, and of course all the technical work to create new single-window service 

delivery applications.   

40. The magnitude of this challenge would justify holding as soon as possible a strategy 

planning workshop on One-Stop Service Shops (RIV.C.4) where the IPSDS leadership and a 

number of experts would consider the complexities involved and review the implementation 

schedule for the initiative.  The following suggestions might also be considered:  

                                                 
17

See for example the recommendations on pgs. 6 and 7 of the ADB-finance Report to UNESCAP on 

“Empowering Rural Areas through Community E-Centers”, January, 2007. Download from DIT’s web 

page at http://www.dit.gov.bt/downloads.php.  
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 Simplify pilot design as much as possible (RIV.C.5).  Select only 5 or 6 highest priority 

services and choose locations where existing physical facilities are available and there is a 

large pool of potential customers.   

 Provide telephone assistance to make offline transactions more convenient (RIV.C.6). 

Customers who come to the service center and lodge an application online should be able 

to track its progress and completion through the telephone, and only come back to the 

center to expeditiously retrieve the resulting certificate or license involved.  

 Study Dzonkhag administration as a possible leverage point for design of One-Stop Service 

Shop Interface System (RIV.C.7). It may be more cost-effective and conducive to IPSDS 

success to develop an integrated Dzonkhag administration system as a possible procedural 

hub for the priority services to be deployed. India and Sri Lanka have found this to be the 

case and prioritized the corresponding application within their e-Governance program.   

 Introduce mobile payment services at the outset as suggested under Section V.C.2 as a 

powerful element of convenience and key promotional device for One-Stop Service Shops.  
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V. E-Governance Architecture 

41. This is a blueprint of government processes, data, applications and technology necessary to 

deliver e-Governance 
18

.  It is a top-down descriptive model of how these elements link to each 

other into a functional and efficient mechanism for government operation and for single-window 

service delivery to citizens.  It involves: 

 rationalization of business objectives, policies, structures and processes; 

 integration of data to enable different applications to attach the same meanings to the same 

data elements and to reuse them when available elsewhere; 

 integration of applications to permit one application to use the functionality of the other and 

not have to replicate it; 

 integration of processes to orchestrate the functionality of several applications into an end-

to-end business process; 

 integration of presentation mechanisms such that the user gets a unified view of the 

integrated system and can use it as single, coherent entity; 

 integration of business processes from several agencies to enable delivery of services that 

require multi-agency processes.  For example, an import license integration of processes 

from several agencies responsible for environment, agriculture, commerce, taxation, 

statistics, banking, warehousing, transport insurance, etc.; and   

 integration of technology such that the entire integrated “enterprise” system as described 

above can operate securely and reliably in online mode, over the whole country.   

 

Figure 2.  E-Governance Architecture 

                                                 
18

It is more generally called Enterprise Architecture. 
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The concept of E-Governance architecture (see  

42. Figure 2) can be seen as encompassing the architecture proper or Enterprise Architecture 

(EA), and the Interoperability Framework (e-GIF) which is the set of laws, policies, standards and 

guidelines according to which the architecture is built.  The common analogy from urban 

planning is to equate enterprise architecture to the city plan and interoperability framework to the 

building code.  The e-GIF will be discussed in the next section.  

43. Enterprise Architecture (EA) will be discussed in this paper in terms of its business, data, 

application and technology architecture components.  This is an arbitrary segmentation, as 

different countries conceive of it in different ways, some involving aspects of the interoperability 

framework.  Government websites on EA from the UK, US, and Singapore are worth visiting to 

appreciate different international taxonomies and approaches to this discipline.  

44. The process of developing and applying EA is equally or more important than the 

taxonomy to represent it. EA is a 20-year old discipline of business analysis, modeling and 

optimization.  The EA effort in Bhutan will succeed if it helps to deliver e-Governance, not if it 

produces only good models.  For this reason it has been strongly recommended (see III.B) to 

bring in an expert enterprise architect from abroad to lead this effort and to transfer knowledge on 

this discipline.  

A. Business Architecture 

45. The rationalization of agency mandates, structures, constituencies, services, processes, 

resources etc. is an activity that goes beyond e-Governance and encompasses all the elements of 

public policy and administration (see Figure 3).  However, from the point of view of how 

government should use technology to better achieve its objectives of economic development, 

equity and gross national happiness, the RGoB has already made basic decisions through the   

Telecommunications and Media Act of 2006 and the ICT Policy and Strategies – BIPS document. 

Thus, the focus must be now primarily on the rationalization of business processes within and 

across government agencies.  This effort is already underway within several agencies (MoEA, 

MoA, MoF, etc.) and is being addressed in this report through the business transformation 

programs suggested in Section IV.B.2. 

 

Figure 3.  Business Architecture 

http://www.whitehouse.gov/omb/e-gov/fea/
http://www.ida.gov.sg/Programmes/20060419144239.aspx?getPagetype=34
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B. Data Architecture 

46. Building data architecture (see Figure 4) requires the assessment of data-sharing and system 

integration requirements both within and across government agencies and between government 

and the private sector.  This effort must be informed by the semantic interoperability policies, 

standards and guidelines issued
19

 or needed to be issued by the government.  It requires 

involvement of multiple agencies and proposed changes that often have a major impact on 

existing systems, forms, files and procedures.  Data sharing is an inherent requirement for e-

Governance if the principles of efficiency and customer orientation are to be upheld.   

47. DIT (through its enterprise architect) will therefore have to provide major impetus to data 

standardization efforts in government.  However, a higher level authority needs to be given 

ultimate responsibility for data integration due to its government-wide impact and the fact that it 

is an administrative issue, not really a technological one.  Ideally DIT' would limit itself to raising 

the need for and possibly presenting proposals for standardization or rationalization of coding 

schemes to this authority.  This would ensure that adopted coding standards, for example those in 

the 2007 Data Standard, are adhered to government wide.  The RgoB may consider expanding for 

these purposes the role of the multi-sector implementation team on data sharing.
20

  

48. With the above exception in mind, it befits DIT to develop broad data architecture 

(RV.B.1), identifying the main data collections required by RGoB’s Business and Application 

architectures and their proposed location, access, management and usage arrangements.  This 

involves two levels of data repositories: At the upper level are the key databases of people, 

taxpayers, voters, civil servants, property, land (GIS), companies, vehicles, etc., under the control 

of the various sector ministries.  At the lower level are the directories for web services, 

organizations, users, domain names, etc. to be used by the various applications.  These decisions 

and designs are closely connected to the decisions on security architecture. 

                                                 
19

Such as the 2007 Data Standards and the September 2006 Policy Guideline on Information Sharing.  
20

 See “Policy Guideline on Information Sharing”, RGoB, September 2006, par. 5.2 page 6. 
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Figure 4.   Data Architecture 

C. Application architecture 

49. The Application Architecture (see Figure 5) describes a structure and role for all the 

software components involved in implementation of e-Governance.  It will be discussed below in 

terms of three components: (i) a service delivery platform including the general presentation (or 

user interface) and facilitation (middleware) software; (ii) key common services applications, and 

(iii) mission-critical, back-end applications.  

50. Develop Application Architecture (RV.C.1).  Formulation of the Application Architecture 

requires a major initial effort and ongoing refinements.  Both would be guided by the Chief 

Technology Officer and the Chief Architect and involve all the staff of the Center of Excellence 

for Software Engineering and Integration (see IV.B.1), and indeed the entire institutional 

framework for e-Governance (see Section 0).  The implementation of the Application 

Architecture is obviously a long-term effort involving many rounds of retrofitting, replacement 

and new development of applications across the entire government, all in accordance with the 

architecture. This would be managed by the head of the Applications Division of the DIT.   
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Figure 5.  Application Architecture  

1. Service delivery software platform (SDP) 

51. The SDP encompasses (i) the government portal framework including the main government 

portal (http://www.bhutan.gov.bt) and all other government websites; (ii) the government 

Intranet; (iii) a proposed mobile gateway (see below); the One-Stop Service Shop Interface 

System and (iv) the Service Delivery Broker middleware facility.    

52. Formulate and implement Web Portal Framework (RV.C.2).  The Portal is the primary 

interface to deliver e-Services in a flexible, user-friendly, and organized (governed) manner.  All 

agency web sites should be linked to the portal and interoperate with the portal according to a 

predefined framework
21

.  The portal architecture should make use of all the localization tools 

developed by the DIT and it should have personalization and social networking capabilities, as 

well as a rich set of portlets for email, weather reports, discussion forums, and news.  While 

content of the portal may be the primary responsibility of the DoIM, the CTO and the Chief 

Architect would be responsible for technical architecture, design and implementation.  

53. Once a portal interoperability framework has been formulated, as suggested above, the 

current portal and all the sector portals should be retrofitted to fit the framework.  It may be 

determined that instead of retrofitting existing portals it may be better to redesign them all 

according to the framework and using a standards-compliant portal product such as Jetspeed-2 or 

Liferay. 
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 Check out guideline on this from UK’s Central Office of Information here: 

http://www.coi.gov.uk/guidance.php?page=188  
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54. Develop a Mobile Gateway (RV.C.3) to parallel the Government web portal in providing 

information and services to the public.  Far more people in Bhutan have mobile phones than PCs 

(50% vs. 3%), so it makes eminent sense to prioritize the mobile phone as a channel.  A mobile 

gateway is a special web portal facility that caters to the special content, formatting, quality of 

service and cost needs of the mobile phone user.  Either the DoIM or DIT’s Promotion Division 

would be responsible for the functional design and operation responsibility of the Mobile 

Gateway.  The DIT would certainly provide the technical support for design and implementation 

of the solution, and the physical operation of the application would be under DIT’s Infrastructure 

Division as part of the Data Center.   

55. Evolve the e-Platform software in stages into a full, SOA-based service delivery broker 

(SDB) (RV.C.4).  This software would gradually take responsibility for the communication, 

information exchange and coordination (choreography) of processes from several agency 

applications to deliver end-to-end services to users of the Service Delivery Platform.  The 

software will therefore “broker” the integration between front and back-end applications 

(including legacy applications) and provide a growing number of common services such as 

security, authentication, authorization, work flow management, orchestration, payment, grievance 

handling, etc.  Thus, it will simplify the application development effort and reduce the 

development costs and time. The SDB can be implemented on top of an open source Enterprise 

Service Bus such as FUSE ESB.   

56. At present the e-Platform software is only a generic work flow manager that needs to be 

configured for each different agency process.  It does not provide orchestration capabilities 

whereby different applications cooperate to produce an end-user service and it is not SOA-based.  

Thus, the e-Platform is only conceptually related to the functionality of the SDB.  Nonetheless 

this software will probably need to play a central role in the early implementation of one-stop 

services in the absence of a full SOA-based Service Delivery Broker.   

57. Develop authentication and query services against the strategic data hubs (RV.C.5).  

Bhutan has the opportunity to implement an integrated data architecture based on the key 

registries of people, land, businesses, civil servants and vehicles and thus avoid the enormous 

economy-wide costs of duplication and inconsistency in the use of such data.  Ensuring that no 

unauthorized party can ever obtain information from these data bases and preventing direct access 

that may compromise security will be key roles of the Service Gateway.  The data bases will 

continue residing with their owner agencies and they will not be accessed directly.  The SDB 

would be the only authorized agent to present query and authentication requests and receive reply 

from the agency systems.  One interesting case to refer to is Germany's civil registration data 

exchange system
22

. 

58. Formulate Service Oriented Architecture for Intra-Government Portal (Intranet) (RV.C.6). 

There is already a first version of Intranet developed under cooperation with NICSI from the 

Indian Government.  Since computerized internal services of government are likely to increase in 

number and sophistication, and since their operation will affect overall government efficiency, it 

is necessary to develop a top-down service-oriented architecture for them and then gradually to 

implement it, starting with the present system.  

59. Develop One-Stop Service Center Interface System (RV.C.7).  This software will be run at 

all One-Stop Service Shops and serve as the common interface to back-end government systems 

involved in the end-to-end delivery of e-services.  While it will access different systems (for 

example those of utility companies), its architecture could initially be very similar to that of the 

Intranet.  However, the software will need from the beginning a strong accounting and financial 
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See http://www.epractice.eu/cases/xmeld 

http://en.wikipedia.org/wiki/Enterprise_Service_Bus
http://en.wikipedia.org/wiki/Enterprise_Service_Bus
http://en.wikipedia.org/wiki/Enterprise_Service_Bus
http://en.wikipedia.org/wiki/FUSE_ESB
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management module, and in the middle to long-term it will need to accommodate delivery and 

eventually choreography of private sector service applications.  The initial version of this crucial 

software may have to be a front-end to a pre-configured set of e-Platform transactions.  However, 

it is highly recommended to try to develop even the initial version of the software according to 

SOA and the Interoperability Framework.   

2. Common Service applications  

60. Introduce mobile payment services (RV.C.8).  Availability of an electronic payment facility 

is in the critical path for online delivery of services.  The Royal Monetary Authority (RMA) is 

advancing a project to create an electronic funds transfer system (EFTS) modeled after (and using 

the same automated clearinghouse software of) the system from the Reserve Bank of India.  This 

is a most important system that is badly needed by Bhutan’s economy, and accordingly financial 

and institutional arrangements are already in place to deploy it by June 2010
23

.  However, since 

the banks rather than individual bank account holders will be the direct users of this system, it 

cannot directly address the payment needs of the individual citizen or business trying to complete 

an e-Governance transaction.    

61. Online electronic transfer of funds between bank accounts can be accomplished in Bhutan at 

this point only within the same bank (either BoB or BNB) through debit Point of Sale (POS) and 

ATM terminal transactions.  Offline, inter-bank electronic debit and credit transfers will be 

possible shortly with the advent of the EFTS, subject to clearing and settlement session schedules.  

Plans for online inter-bank transactions are currently very incipient. 

62. A mobile payment service catering to people who do not have a bank account or a bank card 

would be a highly strategic payment mechanism in Bhutan. Many more people (up to 50%) in the 

country have mobile phones than bank accounts or debit/credit cards (less than 3%).  Enabling 

electronic payments through mobile telephones by using SMS (message), WAP (browser) or 

USSD (instant messages) protocols would be supportive not just of e-governance but of multiple 

electronic services and commerce in the economy.  Appendix D describes one approach to the 

implementation of the mobile payment service.  

63. Develop and deploy a first version electronic procurement system focused on disclosure and 

information services only (RV.C.9).  Development of this crucial application is suffering from 

analysis paralysis.  A very thorough Electronic Government Procurement Readiness Assessment 

& Roadmap was developed in June 2007 which lists nineteen policy, institutional, legal and 

capacity prerequisites to undertake development of the system, all of which can only be fulfilled 

by the procurement authority (PPPD).  It may be years before the PPPD completes all these 

prerequisites.  In the meantime it is suggested to develop immediately a system to replace the 

Gazette where all business opportunities, transaction timetables and contract awards from the 

entire public sector must be disclosed under mandatory time and content standards.  Technically 

this is a simple system, yet it would bring disclosure discipline and data standardization to this 

crucial function of government.  This requires only executive resolve.   

64. Set up a toll-free government call center (RV.C.10).  This consists of a telephone service to 

provide information to the public on how to access any government service, including 

prerequisites, forms, costs, location, processing times, service times and procedures.  This 

initiative complements efforts to:  

 inventory government services; 
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The EFTS is being financed under the Private Sector Development Project of the World Bank and RMA 

is the project manager.   
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 simplify business processes;  

 introduce accountability and transparency in public service;  

 publish and deliver e-services through Internet.   

The initiative does not require the inter-operation of systems or even automation to get launched, 

and it can be outsourced to the private sector, since training can be imparted to any reasonably 

well-educated person.   

3. Mission critical applications 

65. Mission critical applications (see Appendix B) are so far mostly bespoke developments built 

without the benefit of a common software engineering methodology, a standard set of 

technologies or an overarching architecture.  These applications are therefore probably difficult to 

modify and integrate, and contingent (if not dependent) upon particular technologies and 

individual personnel for their continued operation. 

66. The designation of an application as “mission critical” should be deliberate and entail 

budgetary, technical and administrative consequences.  Only applications that critically determine 

the performance of core government functions and consequently the government’s ability to 

deliver its core services should be in this category.  They then become essential components of 

the e-Governance Architecture and therefore object of country-wide interest well beyond the 

confines of the “owner” agency.  They are to be seen, resourced, developed, maintained and 

managed as a strategic asset portfolio.  They are directly affected by the enterprise architecture, 

interoperability framework, communications, and portfolio management activities of the MoIC 

(and related recommendations in this report).  Consequently, these applications should be:  

 inventoried and monitored as part of DIT’s application portfolio (see RIV.B.5) 

 developed under a service-oriented architecture or suitably retrofitted or wrapped to expose 

their functionality as web services (see RVI.B.4). 

 compliant with the interoperability standards issued in general and in particular with the 

technology stack standards that may be selected by DIT (see RVI.C.1) 

 Engineered, tested, documented and maintained according to the software engineering 

guidelines issued by DIT (see RVI.D.5). 

D. Technology architecture 

67. The technology architecture (see Figure 6) is a blueprint of the nature, specifications, 

distribution and interconnection of the hardware and software technologies to be used for e-

Governance.  It will be discussed below in terms of its three broad components: 

telecommunications infrastructure, technology infrastructure and emergency response.  

Technology architecture is a joint responsibility of the various divisions of DIT.  Certainly the 

Infrastructure Division will play a leading role.  However, the Chief Technology Officer and the 

Chief Architect from the proposed Center of Excellence for Systems Engineering and Integration 

will be centrally involved since the entire Applications Architecture and Interoperability 

Framework are vitally linked to, and dependent upon the technology architecture.  Similarly, the 

Research Division of DIT will have important inputs and the Promotion Division will have 

responsibility for design and promotion of the partnerships that may enable DIT to outsource the 

operation if not the ownership of technology infrastructure.     
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Figure 6.  Technology Architecture 

1. Telecommunications Infrastructure 

68. Formulation of the technology architecture for e-Governance must start from an 

understanding of the status quo and expansion plans of the country’s telecommunications 

infrastructure.  The following conclusions are drawn from a brief assessment done for this report 

and documented in Appendix D: 

 It is reasonable for Bhutan at this time to develop e-Governance applications that 

interoperate online, country wide, down to the Gewog level.  However, full deployment of 

these applications will only be possible within a period of 2 to 4 years. In the meantime 

online applications will only run in certain places and with varying degrees of reliability. 

Therefore offline variants of e-service applications should be provided. 

 It is also reasonable to start setting up access centers, whether government offices, One-

Stop Service Shops or CICs, to deliver on line services down to the Gewog level.  

Deployment of these centers should be coordinated with backbone infrastructure plans and 

conditioned to realistic business case analysis (see RIV.C.2). 

 However, it is not reasonable at this time to set service standards based on high availability 

and reliability of the telecommunications network in country- wide, on line processing 

mode.  This must be taken into consideration in defining realistic objectives for proposed 

One-Stop Service Shops under the IPSDS program.  
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 The penetration of mobile telephony both present and future is orders of magnitude larger 

than that of personal computers.  Therefore, it is indispensable to design e-Governance 

services that can be accessed through this infrastructure.  

69. Reliability and quality of Internet access is a critical success factor for all e-Governance 

applications and facilities.  Raising expectations of online delivery of transactions and 

interoperability of applications in the absence of reliable Internet service is counterproductive and 

may discredit e-Governance.  Therefore it is recommended to: 

 Improve monitoring of the reliability and quality of Internet service (RV.D.1). It is 

necessary to study the determinants of performance and establish monitoring mechanisms 

for them.  This is not a straightforward task since ISPs must use BT’s core network which 

in turn operates over BPC’s lines.  The service-level requirements of the two ISPs may 

need to be further defined according to the assumptions on which they are based.  Ideally, 

component and aggregate performance of the Internet access service could be publicized 

through BICMA’s web page.   

 Design e-services to have both online and offline modalities (RV.D.2).  Retain the option to 

provide a service offline even after it has reached the full online stage (because associated 

systems are interconnected and workflow is fully computerized).  This guards against total 

service interruption when access to Internet falters. 

2. Technology Infrastructure 

70. The technology infrastructure for e-Governance consists generally of hardware and 

operating software for (i) Government WAN, including agency LANs, staff workstations, 

network operation center and call center; (ii) central and distributed data processing centers; and 

(iii) service center hardware and networking infrastructure (for CIC’s and One-Stop Service 

Shops in the case of Bhutan). 

71. There is a worldwide trend towards centralization of technology infrastructure operations 

due to economies of scale enabled by increasingly reliable broadband networks and Internet 

service.  Fueling this trend is also the increasing complexity and specialization required by 

professional data center and network operations.  Bhutan’s government is at the opposite end of 

this trend with almost completely decentralized technology operations even within single 

ministries.  However, as the country advances in its implementation of E-Governance, it will be 

pressured – both by foregone savings and by operational risks – towards centralization. 

72. Centralize management of Government WAN (RV.D.3). The RGoB needs to develop a plan 

for and move gradually towards centrally managed, outsourced operation of the Government 

WAN.  Four steps in this process could be: 

 Set standards for and start managing the Government WAN centrally (RV.D.4). Develop 

TOR for central management of Government WAN and start operating this facility 

according to the services standards specified in the TOR.  This will show both the 

complexity involved in professional management of this facility, and the desirability and 

service levels of an eventual management contract with a private sector firm.    

 Inventory and centrally manage software in Government workstations and servers 

(RV.D.5). Create and enforce usage configurations and associated software.  Implement 

gradually all procedures defined in the Government’s Information Management and 

Security Policy (IMSP), in general and in particular in the Intellectual Property Rights 
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(IPR) policy
24

. For this purpose DIT could initially acquire and use low-cost workstation 

management software. 

 Formalize call center services, service standards and performance monitoring mechanisms 

(RV.D.6) to provide government-wide WAN maintenance and technical support.  This 

requires the availability of telephone lines to the call centre, which could be done through 

VOIP technology, if cost-justified.   

 Start by contracting out LAN maintenance and technical support for individual Dzonkhags 

or groups of Dzonkhags (RV.D.7).  Require a local presence and strong local language 

skills from the contractor. 

 Outsource network management function (RV.D.8).  This can be done following the 

previous three steps and verification of suitable supply of network management services in 

the local market.  At that time the government will have full capacity to specify and 

manage this delicate contractual relationship, and the private sector will have also 

increased its capacity to participate in competitive bidding for the contract.    

73. Centralize and move towards outsourced management of data center operations (RV.D.9).  

Outsourcing the operational responsibility for central data centers to the private sector is also a 

general trend that the RGoB should seriously consider, given the high levels of specialist 

knowledge, complexity and risk management capacity required.  At the same time, since 

reliability and security requirements are so high and risk tolerance by the government so low, the 

move towards centralization and particularly towards outsourcing must be gradual and reversible 

at any point in time.  Again, a plan needs to be formulated for this which might include the 

following four possible steps: 

 Issue guideline for and consolidate server rooms in each ministry (RV.D.10).   

 Develop cost models for investment and operational costs of decentralized server rooms 

(RV.D.11). 

  Conduct feasibility and design study for a government-wide data center (RV.D.12).  This 

would include analysis of security risks and mitigation mechanisms for potential operation, 

and housing of critical e-Governance systems and data bases in a managed data center 

facility. 

 Start by contracting out central server room maintenance and technical support for 

individual ministries, Dzonkhags or groups of Dzonkhags.( RV.D.13) Require a local 

presence and strong local language skills from the contractor.  Ensure that each new 

contract absorbs the lessons from the previous ones and dovetails with the timetable for the 

central data center. 

 Outsource data center operations. (RV.D.14) Assess supply of this specialized service in 

Bhutan (presumably IT Park will be operational by this time), draw managed service 

contract, procure services according to regulations and start moving gradually all the 

critical applications and databases to the central data center. 

3. Computer Emergency Response (CERT) 

74. A security operations and incident response center has become an important part of e-

Governance infrastructure, given the complexity and risk involved in operation of the technology 

infrastructure.  The CERT function was not examined for this report due to lack of time and it 
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RGoB Information Management and Security Policy (IMSP), April 2009, Section 15.1.2, pg. 81. 
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will need to be formally examined while the technology architecture for government is 

developed.  
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VI. Interoperability Framework (e-GIF) 

The E-Governance Interoperability Framework (e-GIF) encompasses laws, policies, standards 

standards and guidelines needed to achieve the objectives of the e-Governance program, notably 

the integration (interoperability) of agency processes, data collections and applications necessary 

to deliver one-stop services.  These artifacts, or “rules” may be of a technical, semantic or 

organizational nature and thus affect different parts of the e-Governance architecture discussed 

above (see  

75. Figure 2).    

76. The experience of leading countries such as Germany, the UK, Singapore, Australia, South 

Korea and the EU
25

 indicate that there is considerable value in formulating a conceptual 

framework or reference model for all these “rules”.  Thus various forms of interoperability 

frameworks have been formulated in all those countries that are worth studying.  If appropriate, 

some of them could even be used in Bhutan, subject to the right consultations and permissions.  

This is an area where governments are typically open and generous in knowledge-sharing and 

where countries would be remiss in trying to “reinvent the wheel”
26

.   

77. To formulate the e-GIF the Chief Technology Officer in DIT and his/her team will need first 

to select a standards reference model and then a set of specific standards to populate the model. 

 With respect to the first, the international models vary widely, to the point that in the US, 

for example, it is a component (the Technical Reference Model) of the Federal Enterprise 

Architecture.  

 With respect to the second, while many choices exist at the level of individual standards, 

international best practice is well summarized by the UK’s GIF as follows: “At the highest 

level, complying with the e-GIF means: (i) providing a browser interface for access; (ii) 

using XML as the primary means for data integration; (iii) using Internet and World Wide 

Web standards; and (iv) using metadata for content management.”
27

.   

78. In the rest of this section we make observations and recommendations on only a few 

selected aspects of the e-GIF.    

A. Legislation 

79. The Information Communications and Media Act 2006 in general and Sections 136-153 in 

particular provide an appropriate legal underpinning to the electronic conduct of business, both 

public and private.  The Act provides for recognition and use of electronic messages, digital 

signatures, electronic privacy and security, the establishment of digital authorities, the acceptance 

of foreign based digital signatures, contract formation through electronic means, Internet service 

provision and use, cyber crime, etc.   

80. At present, therefore, e-Governance implementation in Bhutan is not being delayed by any 

pressing legal gap.  However, work on a Right to Information Act is afoot and should be 

encouraged further.  Also, there may be legal reforms that can help to further protect the ICT 

software industry, as suggested in III.C.  
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 See a list and links in http://www.apdip.net/projects/gif/country/ 
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See for example the publications of the Treasury Board of Canada. 
27

 UK e-Government Interoperability Framework, V6-1, pg. 22. 

http://www.cabinetoffice.gov.uk/govtalk/schemasstandards/e-gif/e-government_interoperability_framework_version_61.aspx
http://www.finance.gov.au/e-government/service-improvement-and-delivery/australian-government-information-interoperability-framework.html
http://ec.europa.eu/idabc/servlets/Doc?id=19529
http://www.cabinetoffice.gov.uk/govtalk/schemasstandards/e-gif/e-government_interoperability_framework_version_61.aspx
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B. Policies 

81. RGoB has already issued a Policy Guideline on Information Sharing (September 2006).  

This could be complemented with the following policies: 

 Compliance with open standards (RVI.B.1).  Open standards are protocols, methods and 

technologies that are internationally ratified, transparent, and unencumbered by license fees 

or usage restrictions.. Adherence to open standards is best international practice for 

compelling reasons. They safeguard investments from early obsolescence, avoid vendor 

lock-in, reduce costs, increase interoperability of applications and facilitate sharing of data.  

Bhutan needs an explicit policy statement on open standards. 

 Transparency and accountability features in the design of all applications (RVI.B.2).  The 

objectives, results framework, implementation timetable, costs and implementation 

progress of each E-Governance project should be disclosed through the web page of the 

concerned agency and of DIT, both of which should be accessible through local and central 

Web portals.  A good model to examine in drafting a policy statement is the citizen charter 

developed by e-Citizen Program in the Netherlands, which states ten critical quality 

requirements for digital contacts between citizens and government (See Box 1 below).  

DIT’s candid disclosure in its web page of the status of initiatives proposed under the BIPS 

and Good Governance Plus reports in 2006 is also a good illustration of accountability and 

transparency in government information websites.
 28

   

 Adoption of the Internet and World Wide Web standards for all government systems 

(RVI.B.3) such as: (i) XML and XML schemas for data integration; (ii) UML, RDF and 

XML for data modeling and description language; and (iii) XSL, DOM and XML for data 

presentation.  

 Adoption of Service Oriented Architecture (SOA) and web services (RVI.B.4) for all new 

applications and for inter-operation between applications, including existing ones. SOA 

provides a clear model to integrate software systems both inside each agency and across 

different organizations and levels of government. It permits development of applications 

that exchange information and obtain services from other applications that may not yet be 

deployed or that may change independently.  It also allows new applications to be the front 

end of legacy systems that may not be web-based.  Although SOA’s features apply 

especially to online transactions, they also help to simplify and add flexibility to 

transactions that cannot be completed online.  Thus, SOA is particularly well-suited to a 

phased migration from offline to online delivery of services.  Offline delivery may be 

necessary in the initial stages of e-Governance in Bhutan, since back office processes often 

involve manual steps and since data communications networks are not sufficiently reliable 

to process exclusively online transactions.  

SOA is an entire software engineering discipline and needs to be mastered by Bhutan’s 

software engineering community, particularly by the people who will staff the proposed 

Center of Excellence on Software Engineering and Integration.  Several governments have 

application guides in their websites and reading them would illustrate the magnitude of the 

change.
 29

  In addition, a series of local courses with expatriate experts should be rapidly 

organized (see III.B) and it should be expected that both the enterprise architect and the 

software solutions architect expatriate expert (see III.B) will have extensive knowledge and 
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Source: http://www.dit.gov.bt/ggplusreport.php, accessed 12-5-09 
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 See for example the one from the US Government here: 
http://www.cio.gov/library/documents_details.cfm?id=Practical%20Guide%20to%20Service%20Oriented%20Architecture%20%28P
GFSOA%29%20v1.1&structure=Enterprise%20Architecture&category=Enterprise%20Architecture  

http://www.dit.gov.bt/ggplusreport.php
http://www.cio.gov/library/documents_details.cfm?id=Practical%20Guide%20to%20Service%20Oriented%20Architecture%20(PGFSOA)%20v1.1&structure=Enterprise%20Architecture&category=Enterprise%20Architecture
http://www.cio.gov/library/documents_details.cfm?id=Practical%20Guide%20to%20Service%20Oriented%20Architecture%20%28PGFSOA%29%20v1.1&structure=Enterprise%20Architecture&category=Enterprise%20Architecture
http://www.cio.gov/library/documents_details.cfm?id=Practical%20Guide%20to%20Service%20Oriented%20Architecture%20%28PGFSOA%29%20v1.1&structure=Enterprise%20Architecture&category=Enterprise%20Architecture
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experience with SOA and will be able to both teach and support Bhutanese engineers in the 

use of SOA.  

 Use of Open Source software (RVI.B.5).  The need for open standards in electronic 

government, standardization for data exchange, the higher level of security, the elimination 

of vendor lock-in and lower costs are some of the reasons to change to open source 

software.  

The higher profile of the Government ICT profession and the central management of ICT 

from DIT can provide the critical mass of skills and culture change needed to examine 

rigorously the long-term costs of the government’s obligations under proprietary software, 

as well as introduce open standards and open source solutions across the entire public 

sector. 

From a technical standpoint, SOA facilitates disaggregating large, monolithic business 

solutions (and corresponding commercial software packages) into component 

requirements, many of which can be shared across applications and developed from OSS.  

From the standpoint of the ICT profession, the adoption of OSS will provide fertile ground 

for the development of sophisticated software engineering capabilities in the country, both 

in the public and private sector.  This can be a strategic platform for the launch of the 

software industry in Bhutan, since the scope of OSS can be tailored to the capacity of the 

industry and experience can be gained through collaboration with international OSS 

community.   

From the standpoint of international practices regarding OSS: “within the last decade, 

more than 60 countries and international organizations have developed nearly 275 policy 

documents related with the use of Open Source in public sector. The rationale behind most 

of these policy initiatives is the improvement of governance through transparent and 

effective use of information technology budgets in public sector, as well as 

economic/engineering benefits of reusable open source software. A majority of these open 

source initiatives (~70%) have been accepted and final actions have been taken by mid 

2008. Suitable business models have been developed to implement these policies and 

successful public sector solutions based on open source software have emerged”
 30

.  

 

 

In addition, the following links show the guidelines and positions taken by some 

governments: 

o The Malaysian Government Interoperability Framework for Open Source 

Software,  

o The European Commission Interchange of Data between Administration 

(IDA) Open Source Migration Guidelines v1.0   

o Government of Canada’s OSS position and Overview and Preliminary 

Guidelines for the Government of Canada 

o UK’s Open Source, Open Standards and Re-Use: Government Action Plan, 

May, 2009 can be downloaded here.   
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 Announcement of World Bank Sponsored “Global Dialogue on Exploring the Results of Governmental 

Open Source Software Policies:  Brazil Experience”, December 17, 2009 

http://opensource.mampu.gov.my/documentation/MyGIFOSS.pdf
http://opensource.mampu.gov.my/documentation/MyGIFOSS.pdf
http://www.netproject.com/docs/migoss/v1.0
http://www.netproject.com/docs/migoss/v1.0
http://www.tbs-sct.gc.ca/fap-paf/oss-ll/oss-ll-eng.asp
http://www.tbs-sct.gc.ca/fap-paf/oss-ll/foss-llo/foss-llo00-eng.asp
http://www.tbs-sct.gc.ca/fap-paf/oss-ll/foss-llo/foss-llo00-eng.asp
http://www.cabinetoffice.gov.uk/cio/transformational_government/open_source/action.aspx
http://www.cabinetoffice.gov.uk/media/141716/090224opensource.pdf
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/EXTEDEVELOPMENT/0,,contentMDK:22407934~pagePK:210058~piPK:210062~theSitePK:559460,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/EXTEDEVELOPMENT/0,,contentMDK:22407934~pagePK:210058~piPK:210062~theSitePK:559460,00.html
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Box 1.  The Netherlands Citizen Charter
31

 

82. Regarding security and confidentiality, the provisions of BICMA
32

 and the Information 

Management Security Policy provide a very sound framework for decision-making across the 

spectrum of e-Governance activities, resources, information and services.  One observation in this 

respect is that there is not an explicit requirement for confidential information to be kept in 

encrypted form in databases and this might be worth considering.   

C. Standards 

83. In line with a possible policy position in favor of OSS, as suggested above, Bhutan could 

consider taking the next step and adopting the following key OSS products as standards for its e-

Governance program:  
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Source: http://www.govtech.com/gt/articles/104894 accessed on 12-3-09 
32

This is in line with Articles 136.(1) (b), 137.(3) (b) and 148.(1) of the Bhutan Information, 

Communications & Media Act, 2006 (BICMA). 

1. Choice of Channel 

As a citizen I can choose myself in which way to deal with the government. Governments ensure 

multi channel service delivery, i.e. the availability of all communication channels: visit, letter, 

phone, e-mail, and Internet. 

2. Transparent Public Sector 

As a citizen I know where to apply for official information and public services. Government 

guaranties one-stop-shop service delivery and acts as one seamless entity with no wrong doors. 

3. Overview of Rights and Duties 

As a citizen I know which services I am entitled to under which conditions. Government ensures 

that my rights and duties are at all times transparent. 

4. Personalized Information 

As a citizen I am entitled to information that is complete, up to date and consistent. Government 

supplies appropriate information tailored to my needs. 

5. Convenient Services 

As a citizen I can choose to provide personal data once and expect to be served in a proactive 

way. Government makes clear what records it keeps about me and does not use data without my 

consent. 

6. Comprehensive Procedures 

As a citizen I can easily get to know how government works and monitors progress. 

Government keeps me informed of procedures I am involved in by way of tracking and tracing. 

7. Trust and Reliability 

As a citizen I presume government to be electronically competent. Government guarantees 

secure identity management and reliable storage of electronic documents. 

8. Considerate Administration 

As a citizen I can file ideas for improvement and lodge complaints. Government compensates 

mistakes and uses feedback information to improve its products and procedures. 

9. Accountability and Benchmarking 

As a citizen I am able to compare, check and measure government outcome. Government 

actively supplies benchmark information about its performance 

10. Engagement and Empowerment 

As a citizen I am invited to participate in decision-making and to promote my interests. 

Government supports empowerment and ensures that the necessary information and instruments 

are available. 

http://www.govtech.com/gt/articles/104894
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 Adopt an open source technology stack standard for development of first-generation 

systems in government (RVI.C.1).  When applications are first developed by or for 

government, they will most likely be improved and expanded during their first years of 

operation
33

.  Thus, using open source software when available is an ideal strategy to 

maximize learning, reduce costs and comply with open standards policy.  As learning 

occurs and process re-engineering takes hold, subsequent generations of these applications 

may be more cost-beneficial if re-implemented using commercial off-the-shelf (COTS) 

software
34

.   

This suggestion does not preclude adopting an alternative proprietary technology stack 

standard.  However, if DIT provides strong technical support and implementation 

guidelines for the open source standard, it is likely to be adopted by many government 

agencies
35

.   

Beyond individual standards, DIT can consider adopting a more comprehensive web 

services framework such as Zend, WSO2’s WSF, or Zope using (when appropriate) the 

version of the selected framework which extends the main application development tool 

(PHP, Python, Ruby, etc.) In addition to basic communication it also supports higher level 

qualities of service such as security, reliability, and transactionality with a common 

programming model that allows the application developer to focus on processing the 

business logic payload and not worry about infrastructure aspects such as quality of 

service. 

 Adopt an open source office automation standard for Government WAN (RVI.C.2).  Even 

though BIPS directs MOIC to “establish policies on the use of free and open source 

software”, the ministry presently recommends using proprietary office automation products 

instead of open source products (see recommendations for software 

http://www.dit.gov.bt/specs1.php ).   

84. On a separate topic, it is recommended to issue website presentation and content standards 

and monitoring compliance (RVI.C.3). All government websites should adhere to standards for 

presentation, data quality, communication, data exchange and integration.   At present some web 

sites are not updated, links sometimes do not work, downloaded documents are not fully 

identified and dated, indication of when information has been updated is sometimes lacking, etc.  

The Website Design Guidelines of the Government of India can be examined as a model
36

, 

although it is suggested that this topic in Bhutan be the subject of a mandatory standard, not of a 

guideline.  

D. Guidelines 

85. With the consolidation of ICT staff in each ministry under the respective Policy and 

Planning Division, the opportunity and need have arisen for consolidated views of ICT resources, 

projects, assets and plans in each agency and at the country level.  DIT can influence this process 

significantly by issuing the following suggested guidelines: 

                                                 
33

To illustrate this point, see the change history of a basic accounting package such as SQL-Ledger here. 
34

This evolution from bespoke to COTS software solutions has been observed in Central and South 

American countries with respect to public financial management systems. Development of bespoke 

software may act as the learning platform for subsequent cost-effective utilization of established COTS 

software such as ERP platforms.  
35

For example, this has already happened with the National Land Commission that has adopted the LAMP 

stack for its Sakor-Web online application tracking system.  
36

Download from http://web.guidelines.gov.in/ 

http://wso2.org/projects/wsf
http://www.dit.gov.bt/specs1.php
file:///C:/Users/wb262950/AppData/Local%20Settings/Temporary%20Internet%20Files/Application%20Data/Microsoft/Word/(http:/www.sql-ledger.com/cgi-bin/nav.pl%3fpage=news.html&title=What's%20New)


Assessment of Bhutan’s E-Governance Program 

Pg. 36 

 Content, format, process and costs of agency ICT strategic plans (RVI.D.1), including 

service inventory; technology inventory; application system inventory and skills inventory.  

The master plan developed in 2004 in the Ministry of Agriculture for the Renewable 

Natural Resources sector is a good model to start with.   

 Facilities management (RVI.D.2). This would set minimum standards for acquisition, 

replacement, hosting, operation and protection of ICT equipment whether central or at the 

desktop.  

 ICT Budgeting (RVI.D.3).  This would help estimate and manage the costs of ICT 

investments and operations.  In particular, it would provide clear breakdown and 

estimation methods for all the operational cost components of ICT utilization so as to 

facilitate review and approval of operational budget requests.  

 Project proposals (RVI.D.4).  This guideline would specify how a project proposal 

document should be prepared to gain approval and funding by the government.  It would 

describe the current context and background of the project, project objectives and expected 

benefits, lessons of experience, implementation plan, project management, monitoring & 

evaluation indicators, risks and associated mitigation strategy, communication and 

stakeholder participation requirements, regulatory and capacity building requirements, 

functional and technical requirements (including adherence to eGIF), business model for 

service provision, procurement plan, project costs and financing.  

 Software engineering standards, methods and tools (RVI.D.5). It is necessary at a 

minimum to adopt a source code management tools stack (hopefully based on open-source 

software) at DIT. There is also a need to formally adopt an industry-established 

methodology (for example IBM’s Rational Unified Process (RUP) or a variant). Finally, it 

is necessary to organize the operation of architecture, quality review and UAT panels.    

 ICT procurement (RVI.D.6).  This would clarify the various methods for procurement of 

ICT (including options such as Software as a Service and cloud computing), the criteria to 

decide between bespoke software development or COTS acquisition,  and the preparation 

of bidding documents and on the evaluation process for the same.  Also important is a 

guideline on the architecture, design and technical standards that COTS software should 

adhere to in order to integrate into the E-Governance architecture.  These instruments 

would complement existing Application Development and LAN Tender Requirements 

guidelines, which should be accordingly updated.  

 Business transformation (BT) studies (RVI.D.7).  This guideline can be based and expand 

on the one developed in the RCSC for their BT study and be issued by the proposed Center 

of Excellence on BT (see IV.B.2).  A useful reference document is Canada’s Practitioner’s 

Handbook for Business Transformation Enablement Program
37

.  

  

                                                 
37

Downloadable from http://www.tbs-sct.gc.ca/btep-pto/documents/2004/handbook-guide/handbook-guide00-eng.asp  

http://www.tbs-sct.gc.ca/btep-pto/documents/2004/handbook-guide/handbook-guide00-eng.asp
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VII. Implementation Roadmap 

86. The expected implementation strategy can proceed along the following steps also depicted in 

Figure 1 at the beginning of the paper:  

 Rapidly build narrowly focused technical, managerial, process reform and communication 

capacity with the aid of expatriate experts.  

 Formulate a state-of-the art enterprise architecture and standards framework 

 Adopt service-oriented and web-oriented architecture and technologies for all mission-

critical applications 

 Selectively retrofit key applications and build a core software platform to achieve basic 

integration capability for service delivery at one-stop shops. 

 Deploy both human-assisted and electronic services, including payments, over the mobile 

telephone network. 

 Put in place improved institutional capabilities for program oversight, technology 

leadership, and business transformation.   

 Plan and conduct iterative rounds of staff training, core software development, application 

development and application retrofitting on the basis of program- and agency-wide 

strategic plans. 

 Develop a communication strategy to balance expectations with accomplishments; ensure 

support from key constituencies and establish strategic partnerships to strengthen e-

Governance program.  

 

It is important to note that the cost of the activities suggested in this paper, as presented 

below, are incremental to: 

 :$3 million dollars expected from the government from 10
th
 5-year plan, which is the 

money DIT counts on to continue advancing the present work plan as depicted in 

Appendix C.  

 Adequate funding for the IPSDS program, which was not clear at the time of the mission. 

 The costs estimates are a first approximation that requires detailed discussion. 
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A. Costs:    
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Bhutan - E-Governance Program Support
December 21, 2009                                   Gross CostEstimates (US$ Thousands)

No. Activity Re-source
1 Unit QUANTITIES Total Unit 

Cost

AMOUNTS Total Pg.

Phase I Phase II Phse III Phase I Phase II Phse III

Data Center Operations Consultant

RV.D.9
Assist DIT in the process of centralizing and moving towards outsourced 

management of data center operations 11 $000/day 10 10 $0.89 $0.00 $8.88 $0.00 $8.88 25

RV.D.10 Issue guideline for and consolidate server rooms in each ministry 11 $000/day 20 20 $0.89 $0.00 $17.77 $0.00 $17.77 25

RVI.D.2 Develop guideline on facilities management 11 $000/day 20 20 $0.89 $0.00 $17.77 $0.00 $17.77 31

Stand-alone international consulting  

RV.D.12

Conduct feasibility and design study for a government-wide data center 

including procurement documents for outsourcing of Data Center 

operation 6 $000/day 60 60 $0.89 $0.00 $53.30 $0.00 $53.30 25

Managed service contracts  IT Park firms?)

RV.D.8 Outsource network management function 7 $000/day 0 $1.29 $0.00 $0.00 $0.00 $0.00 25

RV.D.14 Outsource data center operations 7 $000/day 0 $1.29 $0.00 $0.00 $0.00 $0.00 25

Total $1,889 $1,936 $454 $4,279

$4,279

Resource Unit Unit Cost $0

1 In-house  ICT staff

2 Senior - Enterprise Architecture expert $000/day $1.19
3 Senior Software Solutions architect $000/day $1.04
4 Senior  Program/Project management expert $000/day $1.09
5 Local Contractor $000/day $0.30
6 Foreign Consultant $000/day $0.89
7 Foreign firm $000/day $1.29
8 Senior Business Transformation Enablement expert $000/day $0.89
9 Comunications Expert $000/day $0.59
10 Data communications expert $000/day $0.89
11 Data Center Operations consultant $000/day $0.89
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VIII. Appendices 

A. List of Recommendations
38

 

No. Recommendation Pg. 
RIII.B.1 Develop four critical new skill sets needed for e-Governance 10 
RIII.B.2 Attending overseas training courses  10 
RIII.B.3 Organizing local courses with expatriate instructors  10 
RIII.B.4 Hiring at least four long-term expatriate advisors 10 
RIII.C.1 Promote the private sector ICT industry  11 
RIII.C.2 Provide further protections to the ICT industry in view of its strategic 

importance to e-Governance  
11 

RIII.C.3 Provide advance notice of outsourcing opportunities and qualification 

requirements 
11 

RIII.C.4 Subsidize the software industry to participate in short training programs 

for Government staff 
11 

RIII.C.5 Award grants to software companies to achieve professional 

certification 
11 

RIV.A.1 develop a more complete view and strategic plan for the mission-critical 

application portfolio of the government  
12 

RIV.A.2 Place the authorizing mechanism for e-Governance at the highest level 

of government 
12 

RIV.A.3 Establish participatory mechanisms for e-Governance  13 
RIV.A.4 Establish civil society advisory mechanism for the DIT  13 
RIV.B.1 Place ultimate responsibility for application projects on line ministries, 

not on DIT 
14 

RIV.B.2 For each project, sign a formal MOU between the concerned agency 

and the DIT  
14 

RIV.B.3 Form a project steering committee for each project 14 
RIV.B.4 Create center of excellence for Systems Engineering and Integration  14 
RIV.B.5 Adopt a portfolio approach to management of DIT’s application 

development responsibilities  
15 

RIV.B.6 Formalize and consistently apply a project prioritization methodology 15 
RIV.B.7 Expand the current project matrix into a full portfolio management tool 15 
RIV.B.8 Strengthen the Communications/Promotion function 16 
RIV.B.9 Create center of excellence on business transformation  16 
RIV.B.10 Create cadre of Business Transformation Officers (BTOs) throughout 

government  
16 

RIV.C.1 Measure and monitor the quality of Internet access service at each 

center  
17 

RIV.C.2 Develop business models of the various categories of CICs  17 
RIV.C.3 Develop a performance-monitoring tool to track CIC usage and revenue 

on a regular basis 
17 

RIV.C.4 holding as soon as possible a strategy planning workshop on One-Stop 

Service Shops 
17 

RIV.C.5 Simplify pilot design as much as possible 18 
RIV.C.6 Provide telephone assistance to make offline transactions more 18 

                                                 
38

 The highlighted recommendations are the key set that configures the recommended strategy. 
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No. Recommendation Pg. 
convenient 

RIV.C.7 Study Dzonkhag administration as a possible leverage point for design 

of One-Stop Service Shop Interface System  
18 

RV.B.1 develop broad data architecture  21 
RV.C.1 Develop Application Architecture  22 
RV.C.2 Formulate and implement Web Portal Framework 23 
RV.C.3 Develop a Mobile Gateway 24 
RV.C.4 Evolve the e-Platform software in stages into a full, SOA-based service 

delivery broker (SDB)  
24 

RV.C.5 Develop authentication and query services against the strategic data 

hubs 
24 

RV.C.6 Formulate Service Oriented Architecture for Intra-Government Portal 

(Intranet) 
24 

RV.C.7 Develop One-Stop Service Center Interface System  24 
RV.C.8 Introduce mobile payment services  25 
RV.C.9 Develop and deploy a first version electronic procurement system 

focused on disclosure and information services only  
25 

RV.C.10 Set up a toll-free government call center  25 
RV.D.1 Improve monitoring of the reliability and quality of Internet service  28 
RV.D.2 Design e-services to have both online and offline modalities  28 
RV.D.3 Centralize management of Government WAN 28 
RV.D.4 Set standards for and start managing the Government WAN centrally  28 
RV.D.5 Inventory and centrally manage software in Government workstations 

and servers 
28 

RV.D.6 Formalize call center services, service standards and performance 

monitoring mechanisms 
29 

RV.D.7 Start by contracting out LAN maintenance and technical support for 

individual Dzonkhags or groups of Dzonkhags  
29 

RV.D.8 Outsource network management function  29 
RV.D.9 Centralize and move towards outsourced management of data center 

operations 
29 

RV.D.10 Issue guideline for and consolidate server rooms in each ministry  29 
RV.D.11 Develop cost models for investment and operational costs of 

decentralized server rooms  
29 

RV.D.12 Conduct feasibility and design study for a government-wide data center  29 
RV.D.13 Start by contracting out central server room maintenance and technical 

support for individual ministries, Dzonkhags or groups of Dzonkhags 
29 

RV.D.14 Outsource data center operations 29 
RVI.B.1 Compliance with open standards 32 
RVI.B.2 Require Transparency and accountability features in the design of all 

applications  

32 

RVI.B.3 Adoption of the Internet and World Wide Web standards for all 

government systems 
32 

RVI.B.4 Adoption of Service Oriented Architecture (SOA) and web services 32 
RVI.B.5 Use of Open Source software 32 
RVI.C.1 Adopt an open source technology stack standard for development of 

first-generation systems in government  
35 

RVI.C.2 Adopt an open source office automation standard for Government WAN  35 
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No. Recommendation Pg. 
RVI.C.3 to issue website presentation and content standards and monitoring 

compliance 
35 

RVI.D.1 Issue guideline on Content, format, process and costs of agency ICT 

strategic plans  

36 

RVI.D.2 Issue guideline on Facilities management  36 

RVI.D.3 Issue guideline on ICT Budgeting  36 

RVI.D.4 Issue guideline on Project proposals 36 

RVI.D.5 Issue guideline on Software engineering standards, methods and tools 36 

RVI.D.6 Issue guideline on ICT procurement  36 

RVI.D.7 Issue guideline on Business transformation (BT) studies  36 
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B. Training Sources 

The key topics for training of business transformation officers in Bhutan would be E-

Governance and Information Systems: Strategy and Planning; Information 

technology: Overview and Emerging Trends; Systems Analysis, Design and 

Development; Data Base Management and Online Transaction Processing Systems; 

Decision Support Systems; Change Management; and Project Management.
39

 

 The Indian Institute of Management in Ahmedabad (IIMA) offers two-month management 

development programme in strategic IT management
40

.  

 The Indian Institute of Information Technology and Management, Thiruvananthapuram, 

Kerala
41

 and the Institute of Management in Government together sponsor a one year 

postgraduate diploma course in e-Governance.  The course fee is Rs.50,000 

 The National Institute of Smart Government (NISG) in Hyderabad
42

 has an institutional 

partnership program under which they provide Chief Information Officer and Chief 

Technology Officer training on a contract basis.   

 The T.A PAI Management Institute launched in 2009 its e-Governance Program for 

Executives (eGPX), a one year fully residential executive MBA with an objective to train 

CIOs, in collaboration with the National Institute for Smart Government [NISG], 

Hyderabad.   

 The International Civil Service College in Singapore43 can organize a tailored training 

program in e-government. In addition, the college has a structure 10-day program in e-

Government (see Training programmes).  

 

Local Training courses on SOA 

1. Introduction to BPEL and SOA – 2 day 

2. Advanced BPEL – 2 days 

3. Architecting SOAs – 1 day 

4. Building SOA with IDE – 2 days 

5. Web Services Invocation Framework and BPEL – 2 days 

Total of 9 days per person with 15 people per class. 

 

                                                 
39

 From Indian Institute of Management –Ahmedabad, 

http://www.iimahd.ernet.in/egov/WorkshopsAndTrainingDetail3.htm 
40

see http://www.iimahd.ernet.in/programmes/programdetail.php?abc=116 
41

See http://www.iiitmk.ac.in/home.jsp 
42

See http://www.nisg.org/home.php?page=capacity_building.php 
43

See http://www.csci.gov.sg/prog_hilights.asp 

http://www.iimahd.ernet.in/programmes/programdetail.php?abc=116
http://www.iimahd.ernet.in/programmes/programdetail.php?abc=116
http://www.iiitmk.ac.in/home.jsp
http://www.iiitmk.ac.in/home.jsp
http://www.nisg.org/home.php?page=capacity_building.php
http://www.nisg.org/home.php?page=capacity_building.php
http://www.nisg.org/home.php?page=capacity_building.php
http://www.nisg.org/home.php?page=capacity_building.php
http://www.tapmi.edu.in/html/eGPX.html
http://www.csci.gov.sg/prog_hilights.asp
http://www.csci.gov.sg/prog_hilights.asp
http://www.csci.gov.sg/prog_hilights.asp
http://www.csci.gov.sg/prog_hilights.asp
http://www.csci.gov.sg/programme_details.asp?courseID=3&mainID=1
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C. Mission-Critical Applications  

 
No
. 

Ministry System Purpose Architecture 
(Technology Stack) 

How Developed[1] Services Status[2] 

1 MoHCA BCRS To record the census Client Server (?) Bespoke development by 

foreign consultant 

G2G (Dept of Civil 

Registration & 

Census) 

Operational 

2 RBP Thrimsung Crime 

Information System 

To process and record 

crime information in 

RBP 

Web-based 

(Java/PostgreSQL) 

Foreign package 

customization  by  joint 

in-house staff / foreign 

firm  

G2G (RBP) Testing 

3 MoLHR LabourNet Online approval of 

foreign workers 

Web based 

(PHP/MySQL) 

Bespoke development by 

local firm 

G2C, G2B 

(Construction industry 

mostly) 

Operational 

4  Labour market info. To record labor 

market info. 

Desktop (Excel, 

Access ??) 

Bespoke development by 

local firm 

G2G (MoLHR) Operational 

5  Job Portal Online recruitment  Web-based 

(PHP/MySQL) 

Bespoke development by 

local firm 

G2C, G2B (Youth and 

employers) 

Operational 

6 MOA Bhutan Biosecurity 

System 

To record all import, 

export  and quarantine 

info on plant and 

animal products 

Web-based 

(Java/PostgreSQL) 

Foreign package 

customization  by 

foreign firm 

(NICSI/SRIT) 

G2G( BAFRA) 

G2C/G2B (Exporters 

& Importers of Plant 

and Livestock 

Products) 

Testing 

7  Agricultural 

marketing Services. 

To provide market 

information on agri. 

Products on weekly 

basis 

Web-based 

(.NET/MSSQL 

Server2005) 

Foreign package 

customization  by 

foreign firm 

(NICSI/SRIT) 

G2C Rural people Operational 

8  VERCON To record 

Agricultural 

information base 

Web-based 

(PHP/MySQL) 

Bespoke development 

in-house  

G2G  (RNR Extension 

workers 

Operational 

9 MOIC Office Procedure 

Automation 

Automation of Office 

Correspondence 

Management 

Web based 

(.NET/MSSQL 

Server2005) 

Customization of foreign 

software by foreign 

company (NICSI/SRIT) 

G2G (all RGOB) Operational in 

two Ministries 
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No
. 

Ministry System Purpose Architecture 
(Technology Stack) 

How Developed[1] Services Status[2] 

10  Bhutan Portal Main Government 

presence on the Web 

?? ?? G2C, G2B Operational 

11  Intra Governmental 

Portal 

Scheduling, 

Messaging and Office 

Management 

Web based 

(PHP/MySQL) 

Foreign package 

customization  by 

foreign firm 

(NICSI/SRIT) 

G2G (all RGoB) In deployment 

  Mobile Gateway Provide Web based 

government 

information and 

services through 

mobile telephone.  

?? Customization of open 

source software by local 

company 

G2C, G2B To be designed 

  One Stop Service 

Interface Software. 

Serve as front-end 

software at all One-

Stop Service Shops. 

?? Customization of open 

source software by local 

company 

G2C, G2B To be designed 

12 MoH Hospital Information 

System 

Hospital procedure 

Automation 

Not decided Customization of foreign 

software 

G2C (JDWNRH) In development 

13 RAA Audit Clearance 

System 

Issuance of Audit 

Clearance 

Web based (Zend 

PHP/MySQL) 

Bespoke Development 

by In house (DIT) staff 

G2G (RAA) In development 

14 MOF Bhutan Automated 

Customs System 

(BACS) 

To record import 

export info. 

Client Server 

(VB6/MS SQL Server 

2000) 

Foreign package 

customization  by ?? 

G2G (Customs office) Operational 

15  BAS Budget and 

accounting system 

Client Server 

(VB6/MS SQL Server 

2000) 

Foreign package 

customization  by ?? 

G2G (Budget Dept.) Operational 

16  Government Vehicle 

Inventory System 

Maintaining records 

of pool vehicles. 

Client Server 

(VB6/MS SQL Server 

2000) 

?? G2G (MOF) Operational 

17  Commonwealth 

Secretariat, Debt 

Management System 

Debt Management ?? ?? G2G (DADM and 

Ministry of Finance) 

Operational 

18  National Property 

Inventory System 

Recording 

Government assets in 

different agencies. 

Client Server 

(VB6/MSSQL 

Server2000) 

Foreign package 

customization  by ?? 

G2G Operational 
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No
. 

Ministry System Purpose Architecture 
(Technology Stack) 

How Developed[1] Services Status[2] 

19  Tax Management 

System  

Tax Management Client Server 

(VB6/MSSQL 

Server2000) 

Foreign package 

customization  by ?? 

G2G (Revenue Dpt.) Operational 

20  Revenue Accounting 

System (RAS) 

Revenue Management Client Server 

(VB6/MSSQL 

Server2000) 

Foreign package 

customization  by ?? 

G2G (Revenue Dpt.) Operational 

21  Consolidated Budget 

& Accounting 

System (CBA) 

Consolidation of 

Budget and Accounts 

Client Server 

(VB6/MSSQL 

Server2000) 

Foreign package 

customization  by ?? 

G2G (Dpt. Of 

Accounts) 

Operational 

22  MYRB (Multi Year 

Rolling Budget) 

System 

Medium term 

expenditure 

framework?? 

?? ?? ?? ?? 

23  PEMS (Public 

Expenditure 

Management 

System) 

Is this a proposed 

new system to replace 

BAS, CBA?? 

?? ?? ?? ?? 

24 MEA Import Licensing 

System 

Keeps Import License 

Information 

?? ?? G2G Operational 

25  License 

Management System 

Trade Industrial 

License Information 

?? ?? G2G Operational 

26  Industry Information 

System 

Information, statistics 

on  Industries  

?? ?? G2G Operational 

27  License Tracking 

System 

To track licenses 

Dzongkhag – wise 

?? ?? G2G Operational 

28  Register of 

Companies (RoC) 

Company 

Registration 

Information 

?? ?? G2G Operational 

29  Visa Application 

System 

Keeps Visa 

Information of 

tourists 

?? ?? G2G (Tourism Dpt.) Operational 

30  Geology and Mines 

Information System 

(GMIS) 

Full Geology and 

Mines Information 

?? ?? G2G Operational 
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No
. 

Ministry System Purpose Architecture 
(Technology Stack) 

How Developed[1] Services Status[2] 

31  Geographical 

Information System 

(GIS) 

provides full 

Geographical 

Information 

?? ?? G2G Operational 

32  Environment 

Management 

Information System 

(EMIS) 

Information about 

Industries and 

Environment related 

issues 

?? ?? G2G Operational 

33  Bhutan Industrial 

Property System 

(BIPS) 

Keeps intellectual 

property information 

?? ?? G2G Operational 

34  Internal Trade 

System 

?? ?? ?? G2G ?? 

35  Copyright Volunteer 

Registration System 

Copyright database ?? ?? G2G  

36  Madrid System ?? ??  G2G  

37  Kerosene System For distribution of 

Kerosene quota 

?? ?? G2G  

38 MoWHS Utility Billing 

System 

Billing system for 

municipal office 

Client Server 

(VB/MSSQL2000) 

?? G2C (DUDES, 

MoWHS) 

Operational 

39  CiNet System??? Online Registration of 

Contractors 

Web based 

(PHP/MySQL) 

?? G2B (CDB, NHDC) Operational 

40  Road Information 

System 

Road block and 

Maintenance 

Information 

Web based (php / 

MySQL) 

Bespoke development by 

In-house (JICA 

Volunteer) 

G2G (DoR, MoWHS) Operational 

41 MoE Examination Result 

Processing System 

(ERPS) 

BBE Result 

Processing 

Web-based (ASP with 

MSSQL Server 2000) 

?? G2C, G2G (BBE, 

MoE) 

Operational 

42  Computerized 

Registration System 

(CRS) 

Students Registration 

in BBE 

??  G2C (BBE, MoE) Operational 

43  Education 

Management 

Information System 

Details of School 

Management 

Web based (platform 

undecided), thinking 

on open source 

Bespoke development by 

local firm (?) 

G2G (MoE), G2C (?)  Preparation of 

RFP 
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No
. 

Ministry System Purpose Architecture 
(Technology Stack) 

How Developed[1] Services Status[2] 

44 MoFA Passport Information 

System 

Keeps records of 

Passports 

Client Server 

(VB/MSSQL 2000) 

Bespoke development by 

In-house staff 

G2G (MoFA) Operational 

45 NLCS Land record  To record land 

ownership 

Desktop (Excel, 

Access?) 

Bespoke development by 

In-house staff (?) 

G2G (NLCS) Operational 

46  Sakor Web For online land 

transaction 

Undecided (Thinking 

of open source 

platform 

Bespoke development by 

in-house staff with help 

of Swedish Consultants 

G2C, G2B Under design & 

development 

47  Cadastral mapping 

system 

Records maps of land  ?? Bespoke development by 

In-house staff 

G2G (NLCS) Operational 

48 RCSC Zhiyog Personnel 

Information 

Management System 

HRM, workflow 

automation for all 

civil servants 

Web-based 

(.NET/MSSQL 

Server) 

?? G2G (RCSC), G2C 

(limited) 

In development 

49 GNHC PLAMS (Planning & 

Monitoring System) 

Planning & 

Monitoring for RGoB 

 ?? G2G (GNHC) ?? 

[1] (Bespoke development/ package customization); by  (foreign, local, In-house); (consultant, firm, staff)  
[2] Not started; in development; in deployment; operational (please add the date if known) 
[3] Only for systems under DIT responsibility 
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D. Illustration of how a mobile payment service could work. 

87. A mobile payment service catering to people who do not have a bank account or a bank card 

would require at least two types of intermediaries each at one end of the transaction chain: The 

first must receive cash payments from end users (customers) and deposit them in the banking 

system for use in mobile payments and the second must electronically execute a transfer of those 

funds to the accounts of the service providers.    

88. To cater to people in rural areas who are important recipients of government services, the 

first type of intermediation could be done by the Gewog-level Community Information Center 

(CIC) or a One-Stop Service Shop).  However, it would be desirable if this service could also be 

provided by local entrepreneurs, much in the way that Grameen phone subscribers provide 

telephony services in exchange for cash in rural areas of Bangladesh.  A mobile payment service 

so designed would work roughly as follows:  

1. A citizen (customer) in a rural area needing to pay for an e-government service prepays cash 

to a local intermediary (who may also extend credit at its own risk) in exchange for an electronic 

cash voucher usable for payments only through the customer's mobile phone.  The e-voucher 

would be identified with a unique number and a PIN to be kept secret by the customer.   

2. The local intermediary would have purchased the e-voucher from a national mobile payment 

operator (MPO) through his mobile phone, a transaction that requires having registered with such 

MPO and arranged for payment either through debit to his bank account or through a pre-paid 

account funded offline either through a check or EFTS authorization.  In theory the MPO could 

also extend credit to the local intermediary at its own risk.  

3. When the customer applies for service, it provides its phone number to the cashier at the CIC 

or 1-stop outlet.  Either through the MPO's web page or through a phone call, the cashier calls the 

MPO with a transaction number and the customer's phone number.  An interactive voice response 

system at the MPO immediately calls the customer on its phone, asks for the e-voucher number 

(for verification, as it already has that number) and requests the PIN number.  Using the keys in 

the telephone the customer enters this information and receives an SMS message (and/or email if 

such has been associated with the e-voucher) with a payment verification number, the data 

identifying the transaction (date, payee and transaction number) and the balance of the e-voucher, 

if any.  The service provider receives the same information (minus the e-voucher balance) and the 

payment is complete.  

4. The MPO would process the mobile payment transaction by (i) reducing in its books the 

prepaid balance of the e-voucher; (ii) transferring the payment amount online through a POS 

transaction from its account to that of the service provider, and (iii) sending electronic 

verification of the payment to both the owner of the e-Voucher and the service provider through 

SMS e-mail or both.   Since there is no inter-bank payment switch available, the MPO would 

need to hold accounts and debit cards against both major banks and effect each transaction with 

the same bank of the service provider.   

5. A mobile payment system so designed would allow: (i) the service provider to be also the 

local intermediary, in which case such service provider would have to deal with cash but could 

capture corresponding transaction fees
44

;  (ii) the customer to bypass the local intermediary and 

directly have a mobile payment account, in which case it  needs a Bank account and an 

                                                 
44

Depending on other factors, the government may or may not want to burden 1-Stop Outletss with cash 

management responsibilities. 
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established relationship with the MPO;  (iii) a mobile phone operator to also be the MPO and 

build on its established relationships to capture fee revenue for the mobile payment traffic 

generated by its clients.    

6. The MPO in a system of this kind would be paying for all transactions through online debits 

to his own account and thus does not need to be a Bank. Nonetheless, provided that this does not 

become a net obstacle to starting the service expeditiously, both RMA and BICMA could play 

constructive regulatory roles to facilitate access to clearance and payment mechanisms, to protect 

the rights of consumers of the service, to promote high ethical and technical standards and to 

ensure country-wide access.  In the UK both the telecom regulator OfCom and a separate mobile 

payment regulator Phonepayplus play a role in regulating their so-called Premium Rate 

Telephony services (PRS).  Both the Phonepayplus Code of Practice and Trusted Mobile Payment 

Framework could be consulted in deciding the regulatory requirements of the mobile payment 

gateway in Bhutan.  

89. Implementation of the mobile payment service would require: 

 An agreement to include the project in the priority list of the e-Governance program;  

 An initial feasibility and specification study by a consultant.  The study should examine 

systems such as Paymate or Oxycash in India, and PaymentPin in Canada, that allow 

billing against the phone account and replace both credit cards and bank accounts for the 

end-customers (Paymate, for example, would accomplish this through the Giftmate 

facility).   

 Procurement of the solution according to the business model selected through the feasibility 

study. There would be advantage if MPOs were to be given access to the Automated 

Clearing House transaction system (EFTS) and this access could be used as key incentive 

for a least-subsidy competitive licensing scheme to introduce the mobile payment service 

within a short time and according to coverage and service standards reflecting public and 

not just private interests.  In line with open source policy, the government could even use 

open source software such as Drupal-based ec-mobillcash  for implementation of this 

service. 

E. Status and plans for ICT Infrastructure 

90. A brief overview of the telecommunications infrastructure in Bhutan is as follows:  

Public infrastructure. Bhutan Telecom (BT) operates: 

(1) a 34 Mbps microwave network and STM-1 radio link network throughout the country, 

up to the Gewog level, with VSAT backup.  

(2) a Core Optical fibre SDH network running over the power lines of Bhutan Power 

Corporation (BPC) is being deployed.  It presently reaches 4 Dzonkhags and will reach the 

remaining 16 Dzonkhags by 2011.   Bandwidth will be deployed on demand up to STM-64 

(9953.28 Mbps) and is planned to exceed demand.  This project is fully funded and 

contracted.  In addition, funding has been secured to extend fiber optic to all 205 Gewogs 

by the end of 2011, but the precise technology and bandwidth for this has yet to be decided.   

 Mobile infrastructure. The two mobile operators must use the core network for their trunk 

transmission.  For the last mile each operator extends the network with digital microwave 

radio transmission.  Thus mobile telephony is available in the country up to the district 

level and in some pilot Gewogs.  The plans are to cover the whole country down to the 

Gewog level by Dec 2010. 

http://www.ofcom.org.uk/consult/condocs/prs_scope/prs_statement/
http://www.phonepayplus.org.uk/output/about-phonepayplus.aspx
http://www.phonepayplus.org.uk/output/Code-of-Practice-1.aspx
http://www.payforituk.com/docs/3..Payforit%20Scheme%20Rules%20v2.1%20final.pdf
http://www.payforituk.com/docs/3..Payforit%20Scheme%20Rules%20v2.1%20final.pdf
http://www.paymate.co.in/web/What_is_paymate.aspx
http://www.myoxigen.com/oxioxicash.asp
http://www.paymentpin.com/phone_line_billing.php
http://drupal.org/project/ec_mobillcash
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 Government Infrastructure – A broadband optical fiber network connecting 80 out of 90 

government agencies at 1 Gbps is operational in Thiumphu.  Since fiber optic 

infrastructure is dedicated, a service-level agreement could be drawn for operation of the 

government WAN in Thiumphu.  In addition, all 20 Dzongkhags offices have a LAN with 

256 Kbps Internet connectivity and they connect to the central WAN and the rest of 

government through VPN.  

 Radio – There are two short wave radio transmitters with total output power of 150 KW 

broadcasting at 49 meter band 6035 KHz. This gives the coverage all over the country.  

FM services cover at least 70% of Bhutan’s total geographical area. 

 TV – The Bhutan Broadcasting Service (BBS) TV is the only TV station in Bhutan. It 

broadcasts through Satellite with 10 hours of daily programming. The BBS TV signal is 

available throughout Bhutan and more than 32 countries of South-East Asia, Middle-East 

and some parts of Europe.  

91. The usage of the above infrastructure can be summarized as follows: 

 Telephony: 29,780 fixed, 393,112 mobile subscribers.  

 Internet: 3435 dial-up, 107 lease line and 2290 broadband internet subscribers (mobile: 382 

and fixed: 1908). 

 E-mail account holders: 13000.  Druknet account holder alone comprises of 11,341. There 

could be equivalent number of people using their respective agency accounts and also quite 

a number of people having other open accounts such as yahoo, gmail etc.  

 Personal computers (except government):  13500 country-wide (according to Media Impact 

Study 2008) of which 3,612 are connected to Internet. 

 TV sets: 47125 as of 2007 (source BLSS, NSB 2007). TV signal is available all over the 

country but reception is mostly in urban and semi-urban areas, mainly due to the 

availability of electricity and living standards. 

 Radio stations: There are four, namely BBS Radio, Kuzoo FM, Radio Valley FM and 

Centennial FM.  BBS FM has nationwide coverage, Kuzoo FM has coverage in 18 

Districts and Radio Valley and Centennial FMs covers in and around the Thimphu valley 

only. 

 Businesses: 82% of businesses have PCs and 85% use the Internet
45

. 
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From Bhutan e-GP Readiness and Roadmap.  June 14, 2007, pg. 68. 
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F. Alternative Strategy to use a commercial ERP Software Platform 

One of the peer reviewers of this paper suggested an alternative strategy based on the use of a 

commercial enterprise resource software (ERP) platform to provide many of the applications 

needed by all government agencies in Bhutan, taking advantage of the relatively compact size of 

the public sector.  This strategy would reduce considerably the need for up-front software 

architecture and standards development, as well as capacity build-up for the same.  It could 

accelerate implementation albeit at the cost of long-term commitment to a particular technology 

and its associated licensing fees.  

 

The authors suggest careful consideration of this alternative strategy by the GoB, ideally with 

assistance from senior international experts.  

 

The salient features of the alternative strategy (AS) are given below: 

 This AS is based on the concept of Enterprise Architecture, and views the entire Government 

of Bhutan as an enterprise of enterprises, with a lot of commonality between them in all the 

horizontal functions (like budgeting and finance, HRM, scheme management, collection of 

revenue, audit, legal matters, procurement and supply chain management etc) 

 At the centre of the proposed AS is an ERP that caters to a majority of the common 

(horizontal) applications in Government, like the HR Management, Procurement, Budgeting 

& Finance, Accounting, Inventory Management etc 

 The 6 circles in green represent the major activities needed to realize the AS, which are: 

1. Implementation of ERP across Government needs aligning the government processes 

with the ERP processes, requiring blueprinting and certain extent of BPR /BT.  

2. Establishing the Key Databases using the Datahub concept is the next important step. 

Databases have to be created for people, land, properties, companies, vehicles etc. 

The related applications and services also have to be simultaneously developed so as 

to ensure that the datahubs always contain current/ realtime information. 

3. Flagship applications in the G2C sphere like Social Benefits, Portal, selected e-

services and Health MIS are to be taken up, using the tools available in all the 

popular ERPs and/or borrowing from neighboring countries such as, India/ Sri Lanka. 

4. Flagship applications in the G2B/ G2G spheres such as; e-Procurement, licenses, 

taxation & revenue etc., can be incorporated, again using the tools available in all the 

popular ERPs and/or borrowing from India/ Sri Lanka. 

5. Capacity Building within the Government departments and agencies has to be 

undertaken to the extent required for using these applications effectively. The 

Capacity has to be built up in areas like; technical, BPR and procurement. This can 

be done quickly by recruiting expatriate experts and/ or deputing selected CIOs to 

institutions in India like NISG or TAPMI for 3-6 months.   

6. An e-Gov Agency needs to be strengthened to manage the consultancy contracts, 

procurement, monitoring implementation etc. This capacity can established rapidly 

by outsourcing the bulk of the new this work to a competent professional entity on a 

competitive basis. 

 All the above means a lot of technically involved work. RGoB may not have the capacity to 

manage these tasks. Hence, the item 6 above has to be undertaken at first. 
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 It can be seen that the AS brings the following advantages: 

o AS obviates the need for building highly sophisticated capacities in technical areas 

within the government. Most of the technical requirements specified in the Strategic 

Assessment document are realized automatically, as all popular ERPs observe these 

principles, architectures and standards axiomatically. 

o AS produces quick results and hence sustaining the interest of the sponsors of e-Gov 

program is easier. 

o It is easier to outsource the AS agenda to one or 2 organizations. 

o The implementation agency selected to establish the ERP, the databases and 

applications can be made responsible for results and outcomes by linking 30-40% of 

the payments to the results. 

7. AS can co-exist with majority of the recommendations made in the Strategic 

Assessment document. 
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G. Key Background Documents  

1. Information and Communications Technology (ICT) Policy for Bhutan - A White Paper, 

October 2003. 

2. Renewable natural resources strategic ICT framework and sectoral ICT master plan, 

Version 1, July 2004 

3. Technical Guidelines on Information and Communications Technology (ICT) for 

Preparation of the Tenth five Year Plan (2008-2013), August, 2006 

4. Government of Bhutan – Policy Guideline on Information Sharing, September 2006 

5. Bhutan Information, Communications And Media Act 2006 

6. MOIC –E-Governance Strategy, circa November, 2006  

7. “Empowering Rural Areas through Community ECenters”, BHUTAN Country Baseline 

Study,  ADB Project Number: JFICT: 9068, January 2007   

8. Bhutan Electronic Government Procurement Readiness Assessment & Roadmap, The 

World Bank, Procurement Services Unit, South Asia Region, June 2007. 

9. Bhutan ICT HRD Master Plan and Strategies 2007 (BIHMPS) – V5.0, October 8, 2007 

10. List of E-governance Systems, undated, circa October, 2008 

11. 10
th
 Five-year Plan 2008-2013 – Detailed Training and Budget Proposal, undated. 

12. E-Governance project work plan for 10
th
, 5-year plan 2008-2013, undated.  

13. RGoB, Information Management and Security Policy, April, 2009 

14. Improving Public Service Delivery System (IPSDS) Plan and One-stop Service Outlet 

Implementation Guideline, May, 2009  

15. Bhutan ICT Policy and Strategies (BIPS), Update 1, July 2009 

16. DoIM Policy and Institutional Plan, undated, downloaded from 

http://www.dit.gov.bt/guideline.php?id=7 on 12-6-09 

17. DIT – Application Development Guidelines – Undated- Downloaded from 

http://www.dit.gov.bt/guideline.php?id=4 on 12-3-09 

18. Network Tender Requirement Document Guidelines, 9/11/2002 Version 1.0, 

Downloaded from http://www.dit.gov.bt/guideline.php?id=4 on 12-3-09 

19. Data Standards, DIT - June 2007, downloaded from 

http://www.dit.gov.bt/guideline.php?id=5 on 12-5-09 

20. UTP Cabling Standards, DIT – September, 2000 downloaded from 

http://www.dit.gov.bt/guideline.php?id=5 on 12-5-09 

http://www.dit.gov.bt/guideline.php?id=7
http://www.dit.gov.bt/guideline.php?id=4
http://www.dit.gov.bt/guideline.php?id=4
http://www.dit.gov.bt/guideline.php?id=5
http://www.dit.gov.bt/guideline.php?id=5

