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About the Document
Background
In the last two decades various e-Governance initiatives have been implemented that have made significant
impact in citizen service delivery. However, most of these initiatives have been implemented in isolation and
thus interaction between them is still a challenge to address. This pointed towards the need for
comprehensive planning and implementation to establish an integrated experience for Government to Citizen
(G2C) interactions. Government Enterprise Architecture (GEA) serves as the required paradigm to transition
into next generation of e-governance. To promote the adoption of GEA, the Central Government constituted
a Working Group that came up with a holistic framework named India Enterprise Architecture (IndEA)
Framework for streamlining, standardizing, and optimizing the e-Governance efforts across the country. It
serves as a common framework to address the much-needed interoperability and integration between
government bodies at all levels.

Purpose & Objective
This briefing is a primer that Central Ministries, State Governments, Departments and Public Sector Agencies
can refer to understand how IndEA can help in a structured Digital transformation journey. The objective of
the guide is to:
•
•
•
•
•

Briefly explain the necessity for government-wide transformation and sets the context for a planned
approach in achieving this digital transformation;
Briefly explain Government Enterprise Architecture and how it serves as an approach for achieving
planned government-wide transformation;
Explain the context of using India’s own Enterprise Architecture Framework – IndEA;
Introduce the IndEA framework, briefly elaborating on its vision, principles and reference architecture
models for executing EA initiative with special focus of the Performance Reference Model (PRM) and
Business Reference Model (BRM); and
Provide guidance on how to implement an EA initiative covering the few prominent activities required
to initiate an EA journey along with next steps for senior administrators.

Related documents
This document is to be read in conjunction with the following:
•
•

Part 1: India Enterprise Architecture Framework.
Part 2: IndEA Adoption Guide – A Method Based Approach

Intended Audience
This guide is primarily intended for the following roles / groups:
•
•
•
•

Government officers at the level of Secretaries, Additional Secretaries, and Joint Secretaries the
Ministries and State Governments who intend to undertake enterprise architecture initiatives;
Directors (eGovernance) and Heads (SeMT) who have been tasked to oversee and guide enterprise
architecture initiatives to augment their understanding and promote active commitment;
Other Government Leaders, Chief Architects, Analysts and Designers seeking faster initiation to IndEA,
and sensitize themselves appropriately; and
Electronic government professionals involved in organizational technology strategic planning,
technology procurement, management of technology projects, consulting and advising on technology
issues and management of total cost of ownership.
iv
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1. Introduction
1.1. Why is Government (wide) transformation required?
Governance in India has unique challenges owing to its size and diversity. High population growth over the
previous decade has left resources immensely pressurized, with every citizen aspiring for a better future and
enhanced quality of life. To meet these aspirations today, India needs a broad-based economic growth and efficient
public services delivery. Digital transformation gives India this much needed opportunity to leapfrog in the way
public services are delivered. The need for this transformation is driven primarily by following factors:
i.
Today’s citizen has become a demanding Customer - Citizen Awareness has been a very potent force for
change in governance. The large number of high quality parallel services delivered by private sector organizations
have set citizens’ expectations of service quality from public agencies. Empowered by global experiences,
information availability and scrutiny of government activities through RTI, the citizen today demands accountability
of taxpayer’s money to deliver quality public services. Mediums like Twitter and Facebook serve as direct channels
for citizens for expressing their opinions, making inquiries and re-iterating grievances along with connecting directly
with leaders at all levels of Government.
ii.
Needs of the Government - The government handles enormous pressures of stimulating growth, meeting
citizen expectations while also sustaining citizen’s trust in it. It has to deliver the intended outcomes in minimal time
and defined budget. It needs to ensure the accessibility, availability, quality, and affordability of services to all
segments of the population because unless growth is not planned to be achieved inclusively, it will not be
sustainable.
iii.
Global Forces - Today, governments across the world are competing on various indices like Ease of Doing
Business, ICT Development, Global competitiveness and Global innovation. There is intense competition for foreign
investment making it essential for government organizations to adopt a holistic approach in their service delivery
processes for both, citizens and businesses.
iv.
Technology disruption - In the recent years, changing technology has continually transformed the service
delivery mechanisms across the globe. The Digital Revolution through convergence of SMAC (Social, Mobile,
Analytics & Cloud), has taken service delivery to “Anytime-Anywhere” model. Emerging technologies like Artificial
Intelligence and Blockchain are finding their best use cases to improve governance in the current times.
v.
One Citizen – Multiple Governments - The aim of
distribution of power provided in the Constitution was to
deliver locally preferred services more efficiently. While the
idea was to increase efficiency, instead, it has led to the
scenario of ‘one citizen-multiple governments’ (Figure 1).
Digitization of services in local ecosystem of departments has
led to creation of various siloed solutions accessible through
independent channels. Departments are not able to
interoperate, re-use investments and provide a seamless and
unified experience to Citizen.
While all these forces of change seem like challenges, there is
an opportunity in them to drive excellence in governance.

FIGURE 1: SERVICE DELIVERY TO CITIZENS FROM MULTIPLE SILO'ED
CHANNELS OF GOVERNMENT AT DIFFERENT LEVELS
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1.2. The Vision of Digital Transformation
The vision of the National E-Governance Plan (NeGP) launched in 2006 ("to make all government services
accessible to the common man in his/her locality, through common service delivery outlets and ensure efficiency,
transparency & reliability of such services at affordable costs to realize the basic needs of the common man") set
the long term vision for governance in India.
To fast-track the transition from traditional governance to e-governance under NeGP across various citizen services,
a number of low hanging fruits were implemented. Though, a large number of these initiatives made public services
delivery efficient, it has to some extent led to “one citizen – multiple governments” view (model of disconnected
silos). Now, there is a realization for the adoption of a more holistic and integrated approach in the entire model of
governance, which has also been acknowledged by Hon’ble Prime Minister.

‘Whole of government’ denotes public service agencies
working across portfolio boundaries to achieve a shared goal
and an integrated government response to particular issues.
The rationale for W-O-G approach is to eliminate ‘silos’, or
departments working in isolation from one another, and
achieve a seamless government. It optimizes the impact of
government policies by using all the instruments at the
disposal of the nation/ state in an integrated way and helps in
acting preventatively and pre-emptively. World over, several
countries around the world have successfully adopted W-O-G
approach and emerged as top performers in the UN eGovernment Survey of 2012. (Annexure I).

“

Like many other sectors, working in
silos was affecting the health sector
and thus denying access to good
healthcare. We have changed this and
integrated various ministries to work
towards a common goal- of a healthy
India. Thus, in the last four years, we
have moved from silos to solutions,
integrated various stakeholders
- Hon’ble Prime Minister,
Shri Narendra Modi -

“

Whole of Government Approach (W-O-G)

The long term vision for India – ‘Nation as a Digital Enterprise’
While e-government is judged by the number of services
made available to citizens, a digitally mature government is
measured by a reduction in the number of discrete services in favor
of an integrated experience. Thus, the digital transformation
initiatives should move towards ONE CITIZEN – ONE GOVERNMENT
vision and build India as a DIGITAL ENTERPRISE. It is envisaged as a
Single Window Delivery Platform from multiple channels for
anytime-anywhere access to all government information, services
available 24x7 and grievance redressal for the citizen. The
Government gets a Single point access for all operational activities,
multi-departmental dashboards from all ministries and
departments, fully governed futuristic multi system integrated
platform.
FIGURE 2: NATION AS A DIGITAL ENTERPRISE

This vision has to drive the objective of the various digital transformation initiatives at Central Ministries, States /
Union Territories, State Departments, Zilla/District/Gram Panchayats, and large public sector units.
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1.3. Digital Transformation Journey Needs to be Planned
Digital transformation is a journey, not a project. For Government bodies to realize their digital maturity goals,
they need to implement multiple initiatives, not all of which can be implemented from day one. Digitizing the
existing business services is the first step on which the journey has been embarked upon under NeGP. It is followed
by building complex systems to improve citizen experience and continually improving these systems through
innovation. Digital transformation is a moving target that is constantly evolving, and thus it requires a structured
and planned approach governed by common set of principles and standards.
Principles are a tool to help make more informed decisions. They are basically rules to be followed to embark
upon the journey of digital transformation. They express how an organization needs to design and deploy
information systems to streamline service delivery, reduce complexity and manage IT investments.
A standard is a norm in regard to technical systems that
establishes uniform technical criteria, methods, processes and
practices. Use of standards provides ability to leverage the knowledge,
efforts and investments; and the risks are reduced as proven solutions
are implemented. Open, vendor-neutral standards provide the
flexibility and consistency that allows agencies to respond more
quickly to changing business requirements.
Adherence to Principles and Standards helps fast-track the digital
transformation journey by building reusable systems which are able to
interoperate with each other. Designing systems to interoperate
based on reusable component services reduces redundancy, saves
resources and allow systems to change quickly to meet changing
needs. Also, it is more cost-effective to build reusable components
from the beginning so that it is cheaper to build custom products from
standard reusable components than build all the components from
scratch each time.
Transformation decisions should be based on the over-all value
and efficiency for the organization, while considering the needs of
individual agency programs. It should determine how an organization
can most effectively achieve its current and future objectives. Thus a
single framework to realize across the entire roadmap of the
transformation journey is required.

FIGURE 3: NEED FOR A PLANNED APPROACH

FIGURE 3: NEED FOR A PLANNED AND STRUCTURED
APPROACH IN DIGITAL TRANSFORMATION

Government Enterprise Architecture is a globally proven successful structured approach used to frame digital
transformation journey for a Government organization supporting its evolving future offering needs.

3

IndEA Primer: Briefing for Senior Government Administrators

1.4. Government Enterprise Architecture
Government Enterprise Architecture (GEA) is defined as, a whole of government approach to support
government ecosystems by transcending boundaries for delivering services in a coordinated, efficient, and
equitable manner.
GEA is a mission focused approach and a framework, to galvanize the pan-government ecosystem by moving across
boundaries to design and deliver services in a coordinated, efficient and equitable way that citizens and businesses
consume. The focus shifts from efficient delivery of e-services to value of services delivered. It reforms the role of
government from controlling public sector institutions to a service facilitator, setting out the case for a fundamental
shift in public services to ‘minimum government, maximum governance’.
GEA serves as an umbrella for explaining the relationships among the projects and managing change. It holds the
potential for ensuring cross-public sector reuse, reduce duplication and hence reduce costs. It creates an ecosystem
of richer communication and coordination between agencies, empowers citizens with greater awareness of public
sector functioning and thus greater participation in governance. Figure 4 lists the benefits of GEA, both to citizens
and businesses (consumers) and governments (providers).

FIGURE 4: BENEFITS OF GEA FOR THE GOVERNMENT AND CITIZENS

Throughout the globe, many countries have expended significant effort in mandating and developing their own
Reference Architectures to inculcate a standards-based approach to service delivery. Advanced countries like South
Korea, Singapore, the United States, Norway, Denmark, Australia and New Zealand have all embraced this holistic
architectural approach to e-governance and achieved top ranks in the United Nations’ Global E-Government Survey,
2012. Also, a number of countries in the Asian subcontinent like Bangladesh, Bhutan and Malaysia have also formally
embarked upon their journey of digital transformation through GEA framework. Annexure I of this document lists
key features and benefits of some of these.
GEA is a systematic approach to ensure full articulation of all levels of government as an enterprise, integrating
the strategic service delivery processes with the information (data) and technology that enables them. It is a
4
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customized approach drawn from the broader subject of Enterprise Architecture. The next section defines
Enterprise Architecture and touches upon the first step in adopting GEA – identifying the scope of the Enterprise.

1.5. Defining the Scope of Your Enterprise
Enterprise Architecture is relevant to Government because Government is an ‘Enterprise of Enterprises’. It
enables a systematic development of a portfolio of e-Governance projects to provide integrated services.
Enterprise Architecture is a combination of terms - Enterprise and
Architecture (Figure 5), wherein:
•
•

An Enterprise defines a collection of organizations (including partners,
suppliers, and customers) that have common set of goals.
Architecture lays down the fundamental organization of a system,
embodied in its components, their relationships to each other and
environment and principles governing its design and evolution.

EA is a framework for conducting analysis, design, planning and
implementation of the vision, goals, strategies, functions, activities and
desired outcomes of an enterprise, using a holistic approach.
It is the organizing logic for business/ service delivery processes and IT
Infrastructure that reflects the integration and standardization
FIGURE 5: DEFINING ENTERPRISE ARCHITECTURE
requirements of the enterprise’s operating model. The strongest driver for
EA is to bring the ease in service delivery and enhance overall performance of the business segments. The real value
of Enterprise Architecture is not in making better architecture, it is in making a better enterprise.
Enterprise Levels in Government
In the context of government, “enterprise” can have many
versions. The different EA levels- Strategic, Segment and Capability- can be
organized in accordance with the National, State and Institutional level,
wherein the three levels of EA could be defined as depicted in Figure 6.
For example, management of technologies in public institution, such as
Passport Seva Portal for the Consular and Visa Division of Ministry of
External Affairs, at all levels constitutes “an enterprise” on their own. But
the same institutions at the same time, can be a part of other enterprises
at higher levels in government. Just as, all government enterprises
(Ministry of External Affairs) are part of the overall national enterprise
(Government of India). EA approach is being followed across large
transformational projects in India at various levels in the Government
(Details in the Annexure II).

FIGURE 6: LEVELS OF ENTERPRISE IN THE GOVERNMENT

To support this momentum, the Central Government through the IndEA Working Group has published a holistic
framework, named India Enterprise Architecture (IndEA), for streamlining, standardizing, and optimizing the eGovernance efforts, to speed up the transformation journey of a government enterprise. It treats the Government
as a single enterprise or more realistically, its services as an Enterprise of Enterprises, which are functionally interrelated.
5
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1.6. India Enterprise Architecture Framework
IndEA is not an Enterprise Architecture as appears by its name. IndEA, is a framework for developing a holistic
architecture treating the Government as a single enterprise or, as an Enterprise of Enterprises, which are
functionally inter-related (as explained in section 1.5). The aim of creating the IndEA framework is to:
•
•
•
•
•

Capture and codify current knowledge and experience in a consolidated form for ready reference to anyone
who is interested to understand the subject of Enterprise Architecture;
Kick start EA initiatives across India, covering entire state governments and other government / public sector
entities;
Enrich the procurement process and provide greater leverage to government enterprises in managing their
vendors;
Document issues and concerns contextual to India, to factor in the finer nuances of governance; and
Support India’s transition towards digital governance and knowledge economy as envisaged in the Digital
India initiative.

The primary purpose of IndEA is to help state governments, ministries and departments in the governments at
various levels to adopt a structured approach for developing their enterprise architecture to support ICT enabled
transformation across governments. IndEA bridges the gap between e-governance initiatives and architecture
driven approach by providing with a long-term vision for ONE Government Experience. In the short and mediumterm, it seeks to enable the Central Ministries, States / Union Territories, State Departments, Zilla/District/Gram
Panchayats, and large PSUs to establish a better governance through a concerted approach for implementing the
Enterprise Architecture.
It is an authoritative reference providing an integrated, consistent and cohesive view of strategic goals, business
services and enabling technologies across the entire organization. It has total 8 Reference Models (further
elaborated in Section 3 of this document). They are:
1. Performance
Reference
Model (PRM)
2. Business Reference Model
(BRM)
3. Data Reference Model
(DRM)
4. Application
Reference
Model (ARM)
5. Technology
Reference
Model (TRM)
6. Integration
Reference
Model (IRM)
7. Security Reference Model
(SRM)
8. Governance
Reference
Model (GRM)

FIGURE 7: EIGHT REFERENCE MODELS OF INDEA FRAMEWORK
FIGURE 7: EIGHT REFERENCE MODELS OF INDEA
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The Reference Models, some of which are derived from established frameworks like the TOGAF, Zachman and the
Federal Enterprise Architecture while others have been developed by the IndEA Working Group. These models
document the best practices for solutions delivery teams to make effective design and technology choices. The
purpose is to increase adoption of standards, speed up service design and delivery, and advance towards the target
state architecture. The IndEA framework Principles guide the Architecture Development process ensuring a common
set of shared beliefs.
The advantage of adopting the IndEA framework is that it brings the entire
value proposition of adopting Enterprise Architecture derived from the
globally known architectural frameworks simplified and contextualized to suit
the Indian governance scenario. IndEA’s unique proposition vis-à-vis the other
frameworks lies in the fact that it is focused on Performance to help measure
impact and find the return on investment on a transformation initiative.
A couple of GEA efforts in India have been contextualized from EA
frameworks and learnings have been incorporated in IndEA. Panchayat
Enterprise Architecture Framework (PEAF), a framework for eGovernance in
Rural Local Bodies (Panchayats) in India was conceptualized using the TOGAF
approach followed by clustering of about 240,000 Panchayats in 30 clusters
based on their business architecture. Ministry of Drinking Water and
Sanitation (MoDWS) Enterprise Architecture was built on using TOGAF
Framework. Andhra Pradesh became the first state in India to develop a statewide enterprise architecture, e-Pragati to realize the Sunrise Andhra Vision
2029. Following the three, IndEA was conceptualized. The adoption of the
framework has begun its journey in India.
The state of Kerala has initiated its journey toward Digital Kerala, called
FIGURE 8: BENEFITS OF INDEA FRAMEWORK
"നവകേരളം" (Navakeralam). It aims to create a Digital Society
epitomized by Digital Lifestyle, Digital Citizenship and Digital Commerce - the ambition to build a better government,
and in effect a better state.
Some of the biggest transformation initiatives taken up recently which further qualify as Enterprise
Architecture in entirety and have followed the principles of enterprise architecture for their conceptualization. For
example, The Goods and Services Tax Network (GSTN) Enterprise Architecture has Green field Business and IT
Strategy, Operating Model, Business Capabilities and processes, information and integration architectures,
application and technology architecture done for the new organization. Government e-Marketplace (GeM), the
government procurement platform, used TOGAF to define the Business Strategy of GeM, Business Capability
Architecture Model, Enterprise Data Management Strategy, Service Oriented Enterprise Strategy, and Integration
with Multiple Integration partners along with the Implementation Roadmap.
Also, mega-enterprises like Reserve Bank of India, State Bank of India, Government of Maharashtra, Indian Railways,
NATGRID, Ministry of Health and Family Welfare have embarked on or are in the process of initiating major
architecture programs. Besides the above, many other underway initiatives expressly convey the existence of IndEA
adoption in the country. To realize the future state of citizen-focused and efficient governance, there is a need for
this movement to grow. Annexure II provides a list of similar examples in India.

7
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2. IndEA in a Nutshell
The vision of IndEA is “to establish best-in-class architectural governance, processes and practices with optimal
utilization of ICT infrastructure and applications to offer ONE Government experience to the citizens and
businesses”.
It offers the effective process for translating Government’s vision and strategy into effective change in the
Government Enterprise from people, process and technology perspective and their relationship with one another
and with the external systems; to create an integrated environment that is agile, pro-active and predictive. It aims
to define the strategic use of Information and Communication Technology by the Government to enable
transformation of Government and Governance towards a connected ONE GOVERNMENT.

FIGURE 9: INDEA IN A NUTSHELL

IndEA principles and reference models
Adoption and success of IndEA’s Vision is facilitated through a set of principles and reference models. Principles are
enduring and seldom amended general rules and guidelines that inform and support the way in which a government
organization sets about fulfilling its mission. Their importance lies in the fact that they help in reflect a level of
consensus between several components of the architecture, constituting the basis for future IT decisions. On the
other hand, Reference models are the corner stone for IndEA to line up an architectural best practice. They enable
reuse, sharing and learning experience and bring about standardization by establishing the common Enterprise
Architecture language and classification for EA. In the next two sections the IndEA principles and Reference Models
are briefly described to introduce the framework.
8
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2.1. Principles of IndEA
IndEA is based on two set of Principles that inform and guide the Architecture Development process:
•
•

Enterprise Principles provide the basis for high-level decision-making for fulfilling the organizational goals and
mission. Enterprise Principles relate to the functions in the domains of Performance, Business and Architecture
Governance.
Architecture Principles derived from the Enterprise Principles, govern the process of development,
maintenance and use of the Enterprise Architecture. Architecture Principles relate to the domains of
Application, Data, Technology, Security and Integration.

These principles satisfy the five criterions of design - Understandable, Robust, Complete, Consistent and Stable.
IndEA framework, was designed on the following key mantras that would constitute the core theme of the
framework:
1.

2.
3.
4.
5.

Citizen Centricity, which insists that neither
the product nor its technology, but the
citizens have to be the core of the design
strategy;
Outcome Focus, based on clear and
measurable agreements;
Standardization, bringing in consensus of
multiple parties involved in implementation;
Reusability, promoting maximum usage of
existing assets within the organization; and
Integration, endorsing IndEA ability to be
vendor neutral and easy assimilation across
different environments.

Standardization
Outcomefocus

CitizenCentricity

Reusability

IndEA Key
Mantras

Integration

FIGURE 10: INDEA KEY THRUST AREAS

The above core themes laid the principles for each Reference Model. The IndEA framework principles linked to each
of the eight reference models are briefly highlighted in the Figure 11. Out of these, nine principles have been
identified as the key principles in the context of India. These principles are as follows:
1. Principle 1 - SDG Linkage: “Performance Measurement Systems and associated metrics defined in the
Performance Reference Model are aligned to Sustainable Development Goals prioritized by the
Government.”
India’s national development goals are mirrored in the SDGs. Indicators have also been evolved in consultation
with ministries reflecting the SDG goals and targets. Thus the KPIs in the PRM must have parameters to measure
the extent to which the Goals and Objectives are achieved.
2. Principle 2 - Integrated Services: “Integrated Services that cut across agency-silos, which are then designed
and delivered through multiple delivery channels, to realize the vision of IndEA - ONE Government.”
One of the aspirational goals of IndEA is to support establishment of ONE Government. This can be made
possible through provision of interoperable and integrated services, overcoming the need for citizens/
businesses to interact with multiple Government agencies for obtaining services.
9
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3. Principle 3 - Sharing & Reusability: “All commonly required Applications would be abstracted to be built once
and deployed across the Whole-of-Government through reuse and sharing. Also sharing & reusability are
subjected to conformance with the principles of Security & Privacy.”
The grouping of applications enables sharing and re-use of applications which in-turn, provides higher return on
investments and service efficiency to the Government, and ensure adherence standards.
4. Principle 4 – “Technology Independence: “Enterprise Architectures are developed in a technology-neutral
manner so as to avoid captivity to a specific product or implementation method.”
Technology neutrality in implementations bring in the advantage of avoiding the chance of being locked in by a
specific technology and/or vendor. It ensures that the technology roadmap is a valid strategy for the long term.
5. Principle 5 – “Data-sharing: Data is shared across the Government, subject to rights and privileges, so as to
prevent creation and maintenance of duplicative sets of data by different agencies. Data Sharing shall be
subject to conformance with the principles of Security & Privacy.”
Data sharing is important across the various levels in the Government to reduce cost and impact on citizens
because of redundant collection of data related to them. Sharing of data needs to adhere to applicable acts and
required security provisioning needs to be ensure for data in transit.
6. Principle 6 – “Cloud First: Cloud infrastructure is chosen by default for deployment of applications and on-site
option is resorted to only with strong justification.”
Cloud first strategies take the advantage of utilizing shared infrastructures versus building and hosting on-site
private storage facility/ systems. One of the greatest benefits of adopting a cloud first strategy is cost savings
and significantly reduced infrastructure setup time. The cloud offers e-governance initiatives with the
opportunity to scale as-needed, without the need for an infrastructure redesign.
7. Principle 7 – “Mobile First: Mobile channels have been made mandatory for delivery of all services, among all
delivery channels.”
In today’s time mobile has become the most commonly used channel for accessing information and services.
The principle mandates the enablement of all mobile based access channels including mobile device web
browsers, mobile apps and others like USSD & IVR (if applicable), at the initial stages of the digitalization.
8. Principle 8 – “Federated Orchestration: IndEA ensures that Integration services, capabilities and orchestration
processes are federated.”
IndEA promotes the adoption of Federated Enterprise Architecture. In a State Government, there are a set of
data elements and processes which are common across all departments. Similarly, there are sets of data
elements and processes which are department specific. The adoption of Hybrid Pattern of Federated Enterprise
Architecture enables the State Governments to define Core/ Common/Group and Department Specific Data
Elements, Process and Applications.
9. Principle 9 - Primacy of Principles: The principles specified in this framework govern all reference models
and their implementations.
All Government organizations implementing IT projects shall, without exception adhere to all the EA principles
in letter and spirit. Implementing the set of principles in part or not at all would lead to failure to realize the
vision and benefits of EA. Partial implementation of principles is of no avail.

10
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FIGURE 11: INDEA REFERENCE MODELS AND FRAMEWORK KEY PRINCIPLES
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3. IndEA Reference Models
A Reference Model is basically a guidance for developing EA. It is an abstract representation of the entities
relevant to a domain of the Enterprise Architecture, the inter-relationships among those and the standards to be
followed. Each reference model consists of list of standards that govern the entities, their relationships and the
manner in which communications happen among the entities. All the Reference Models comprising IndEA are
technology-agnostic and desist of details specific to their implementation. They are driven by three key features
that has allowed for wide adoption (Figure 12).
a.
b.
c.

Abstraction, signifies a high-level summarization or
generalization of complex or detailed content;
Standards Base, describes the database of set industry
standards these reference models follow; and
Technology neutrality, elucidates independence from
specific technology and implementation across varied
technologies

Reference Models- 3 Key Features
Abstraction
Standards-Base
Technology-Neutrality
FIGURE 12: THREE KEY FEATURES OF REFERENCE MODELS

The Government enterprises – Ministries, States, Local Bodies
and PSUs – can further develop these Eight Reference Models to create their own domain-specific architectures and
implementation models. The design of IndEA Framework recognizes the need to accommodate both greenfield
(new) and brownfield (existing/ legacy) initiatives in the area of e-Governance. While greenfield projects shall be
mandated to conform to the IndEA framework at the architectural and design stages, brownfield projects need to
converge with IndEA through process re-engineering and conformance to the IndEA standards.

3.1. Performance Reference Model (PRM)
PRM provides a uniform and consistent mechanism to measure the efficiency and effectiveness of the
different sectors or domains in achieving the overall goals of the Government in a cost-effective manner. The
principal instrument of the PRM is a set of KPIs designed rationally to measure the outputs and outcomes of the
various programs, schemes, projects and activities.
IndEA recommends a prioritized
and
phased
approach
for
implementation of PRM so as to
avoid the situation of creating
plethora of KPIs, which hide the
actual performance and outcomes.
In addition to making a better
Architecture,
Enterprise
Architecture should also strive for
making a better Enterprise. This
mandates the need of EA effort
towards a better performance,
measured
along
4
key
measurement areas.
FIGURE 13: METAMODEL OF ENTERPRISE PERFORMANCE MANAGEMENT

IndEA Primer: Briefing for Senior Government Administrators

KPIs linked to the
Goals & Objectives
defined by
Government

PRM must be
Outcome Oriented

Measurement
Categories identified
throughout the Value
Chain

Enablement of
quantitative and
qualitative data
driven decisions

The metamodel of KPIs represented in Figure 13 has to be
applied at multiple levels of the Enterprise, like the Ministries
and Departments of Government. It should also be applied in
respect of each of the major Goals of the Enterprise, like the
Sustainable Development Goals in the context of
Government. The measurements done at the granular levels
of the Enterprise like the departments and divisions need to
be integrated, aggregated and represented at the Enterprise
level.

FIGURE 14: PRINCIPLES OF PRM

The Performance Reference Model provides a mechanism to
measure the efficiency and effectiveness of the different domains in achieving the overall goals and objectives of
the government as depicted in Figure 15 below.

FIGURE 15: COMPONENTS OF PERFORMANCE REFERENCE MODEL

PRM consists of 3 major Stages - (A) DEFINE (B) MEASURE and (C) ANALYZE
The DEFINE Stage starts with identification of the Goals prioritized by the Government, collecting the lists of
Programs, Projects and Schemes that are undertaken or planned to realize the goals and defining the measurable
KPIs for each of the shortlisted Programs, Projects and Schemes. The DEFINE Stage concretizes WHAT to measure.
KPIs set the targets to be achieved to attain the Goals & Objectives established by the Government. KPI’s are of 3
types – Output KPIs, Outcome KPIs and Economy KPIs. Output KPIs measure the efficiency of a Program, Project
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and Scheme, basically in a quantitative manner. Outcome KPIs are designed in such a manner as to assess the quality
of services provided to the stakeholders. Economy KPIs elicit the cost-effectiveness of the service vis-à-vis the
benefit derived or the impact produced and also assess the timeliness and effective use of resources in delivering
the service. KPIs are defined for various Performance Categories, namely, the Programs, Schemes and Projects
undertaken to fulfil the goal/ objective
The MEASURE Stage involves establishing systems that assign targets against each KPI, and a standardized process
for measuring progress achieved against the target. Specific quantified Targets and Timelines are assigned to all the
KPIs, deriving the same from the requirements of the business of Government, or, in architectural terms, from BRM.
Each KPI has a Measurement Process, Measurement Frequency & Variation Computation Process to enable a
standardized method of measuring the performance. Measurement Process outlines the method to evaluate Output
and Outcome (i.e. efficiency and effectiveness). It establishes a standardized method to ensure elimination of errors
while collecting & processing measurement parameters. The Process should be so designed that minimal data and
information is collected for measuring any KPI. The Data Reference Model provides the data points required for this
stage of the PRM.
In the ANALYZE Stage, the variations between the targeted outputs and the actual outputs in respect of each output
KPI are calculated and analyzed. Likewise in respect of all the outcome KPIs and economy KPIs. The results of the
analysis are provided as a feedback to the BRM and thence to the respective Department, sub-department,
Scheme/Project/Service, and Processes for review and for applying necessary corrections.
There is synergistic relationship between PRM and BRM. BRM sets Goals. PRM measures performance of the
Government against those goals and gives its analytical inputs to BRM on applying course corrections/ interventions
in the areas of Process, People and Technology.
A key aspect of enterprise architecture is to measure its own effectiveness and impact in enabling government
entities to fulfill their mission goals and objectives. The primary purposes of enterprise architecture include – value
creation and delivery, facilitation and guidance. To what extent government entities are able to leverage enterprise
architecture depends on the maturity of their programmes (measured on completion, use and benefits of the
architecture) and the architecture itself covered separately in IndEA Adoption Guide.
Financial Metrics

Non-Financial
Metrics

• Return on Investment (ROI)
• Benefits-to-Cost Ratio (B/CR)
• IT metrics
• Business metrics
• Compliance metrics
FIGURE 16: MEASURING EA VALUE
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3.2. Business Reference Model (BRM)
BRM is pivotal for the design of a good Enterprise Architecture since it looks purely at the business vision and the
functions/ services required to fulfil that vision, but not the technologies required to be used. The key entity in BRM
is Service, be it customer-facing or internal. A successful implementation of BRM requires defining or redefining the
Enterprise Vision and Goals, re-engineering of the Business Processes, building of the service portfolio, and above
all, identification of services that are common across the Government or across groups of departments and
abstracting them into a set of reusable/shared services, processes and workflows.
There are four core dimensions to BRM – Customers
(Who), Services (Why & What), Organization (Withwhom and How) and Process (With-what and How)

Maximization of
Benefit

Prioritization of SDG
Initiatives

BRM has 3 major parts –
• A Framework for Goal-setting i.e. defining WHAT
to do to achieve the Enterprise Business Vision. In
fact, defining/ redefining the Vision can also be
Business Process ReIntegrated Services
legitimately an activity within this part of the BRM.
Engineering
• A Framework for restructuring the organization
and aligning it to the needs of the EA Vision;
• A Service Framework for Defining, Transforming,
FIGURE 17: PRINCIPLES OF BRM
Delivering and Measuring the Services provided by the Enterprise in fulfilment of the Vision.

FIGURE 18: BUSINESS REFERENCE MODEL
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Service is the cornerstone of BRM. Typically, the size of a Service Portfolio of a State Government is about 500
services. While the BRM canvas can contain all these services identified in a comprehensive manner, the design of
Applications and the delivery of the services will be staggered. Not all the services will be automated from day one.
Similarly, not all services will be available on multiple platforms. A staggered approach is beneficial in avoiding
overlap and duplication of services, identifying common services that can be built once and used in multiple
contexts, and planning for the interoperability and integration of the services in a more optimized fashion. BRM
helps in operationalizing this approach.
The service catalog or service portfolio created in the initial phase of the IndEA initiative is a set of services that,
together enable the Government to fulfil the vision. The Service catalog rationalized and optimized forms the basis
of the design of the Enterprise Application Architecture, following the Application Reference Model. The BPR
accompanying the BRM enables the elimination of services, as a result of simplification of procedures.
Prioritization of services enables a phase-wise automation. The Services which have high impact on the
stakeholders and/ or have high volume of consumption by stake-holders are identified and prioritized while
factoring in Inter-dependencies between them. Classification of Services on the basis of their amenability for reuse
across agencies leads to cost-effectiveness and faster time-to-benefit. Finally, the goal of service integration is to
enable establishing ONE Government. This can be done in two ways – either by integrated services (single service
engineered by unifying multiple services, which are often sequential and inter-related) or by cross cutting services
(services which are designed such that a single workflow cuts across multiple departments and providing the end
result to the customer as a final response). Service Definition seeks to capture all the attributes of a Service included
in the Service catalog through a template (Refer to IndEA Framework document) which is extended ‘upward’ to
trace the origin of the Service to the original goal.
BRM is a fundamental reference step in the creation of government enterprise architecture. The other models
follow from it. The relation between BRM and other Reference Models is depicted in the Figure 20.

FIGURE 19: BRM AND OTHER REFERENCE MODELS
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3.3. Data Reference Model (DRM)
DRM provides a mechanism for the departments at various levels of Government to identify, discover,
describe, manage, protect, and share the data it has and reuse information consistently within and across agencies
and their business partners. It provides guidance to Enterprise/Solution Architects to ensure and enable data sharing
and standards compliance in e-Governance solutions so that data is uniformly and consistently defined and shared
across all levels of Government.
Once the business functions and services which fulfill the business vision are identified, the data elements which
are generated and/or used by these functions and services can be identified. These constitute the data elements of
the target data architecture. The DRM Framework can also be used to model the baseline data architecture (the
data architecture of existing systems of the department).
The DRM framework focuses on 3 areas related to data architecture. These are:
1. Data Description - focuses on the semantics and syntactic structure of the identified data assets.
2. Data Context – is very useful in discovering data. It answers questions like what data assets does the department
need, who is the steward for the various data assets, how does the data relate to the Business Architecture etc.
3. Data Sharing - area provides a framework for defining how the data can be accessed and exchanged. Data access
refers to queries and data exchange refers to exchange of data between different departments/businesses etc.
The DRM, additionally, provides guidance on Data Governance which is a set of policies, processes and controls that
ensure that key data is managed effectively throughout the Government/Enterprise.

3.4. Application Reference Model (ARM)
ARM provides the foundation to automate the Services provided by the Government to the citizens/
businesses, which are identified as a part of the Business Reference Model. It enables government to achieve its
objective of better collaboration and data-sharing between & within departments thereby providing effective
business services to its stakeholders.
It provides the framework for grouping similar applications to maximize re-use. For this, a concentric 4 - layered
ARM Meta-model is prescribed for IndEA.
•
•
•
•

IndEA Core Platform - the inner-most layer, which provides the most generic services in a domain-agnostic,
application-agnostic and technology-agnostic manner;
The second layer relates to Common Applications;
The third layer relates to Group Applications; and
The outermost layer relates to Domain-specific Applications.

IndEA promotes the adoption of Hybrid Pattern of Federated Enterprise Architecture. This lets government
agencies use a set of data elements and processes which are common across all departments and also define set of
data elements and processes which are department specific. Integration standards ensure seamless interoperability
amongst applications across departments. The Hybrid Pattern also lets individual departments with the option to
procure/ develop applications which meet their department specific needs.
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3.5. Technology Reference Model (TRM)
TRM provides a holistic view of the e-Governance technology landscape. It aims to develop an interoperable
and cost effective framework which could be referenced and used by Central government, States and agencies for
inter-departmental discovery and digital collaboration for enriching the life of every citizen through efficient and
effective service delivery.
TRM depicts the layout of the technology foundation of ICT-based systems to be designed for delivery of identified
business services. It lists all the components of the technology system in an end-to-end basis, including IT
Infrastructure, Applications, Access Devices, Communication Systems and Service Delivery modes.
The advantages of employing the TRM are: •
•
•

Consistent and common vocabulary for description of interoperability requirements between diverse systems,
support for commonality across systems.
Focus not only on the products but also on the interfaces between applications/platforms and between the
platforms/communication infrastructures which connects applications to the users.
Traceability of IT investment by continually measuring and evaluating the technologies and standards. Aligning
governmental capital investments to the TRM ensures inter-department discovery, collaboration, and
interoperability.

To stay relevant for the 21st century, TRM also touches upon guidance on employing disruptive digital technologies
and modern application development practices. For further details on developing Enterprise Application
Architecture from TRM, refer to the chapter on ‘Implementation Approach’ and ‘IndEA Adoption Guide – A Method
Based Approach’.

3.6. Integration Reference Model (IRM)
Enterprise Integration is the most important step in achieving the vision of ONE Government. The other reference
models cover aspects that are important building blocks to the overall architecture, while the integration
perspective is the glue that keeps them together and relevant. In the context of India, this is even more relevant as
the structure involves governments at central, state and local levels, with varying degrees of administrative controls
and procedures. The IRM promotes the notion of Integrated by Design as its core theme, and fosters:
•
•
•
•

Seamless service experience based on an orchestration function, aimed to eliminate the complexity for the
end-user;
A ‘no wrong-door’ service delivery policy realized through front, middle and backend integration to provide
alternative options via multiple delivery channels;
Reuse of business, data and technology services to achieve consistency and economies of scale;
Secure-by-design realized through a balance of preventive and corrective controls.

The key point to note is that with increasing integration maturity, the underlying complexity increases exponentially.
Enterprise Integration in the government landscape can’t be achieved through a single technology or suite of
products, but would require the deployment of a judicious combination of technologies and products available in
the integration space.
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3.7. Security Reference Model (SRM)
In the era of web and mobile world, online security is of prime importance and it should be considered while
conceptualizing any development. SRM is a framework for developing a comprehensive and rigorous method of
describing the current and future structure of the information security systems so that they align with the business
strategies of the enterprise. Integrity, privacy, confidentiality, and availability of information / IT systems are the
key concerns addressed by SRM.
SRM adopts a layered approach for identifying and meeting the information security needs of the enterprise. The
model identifies the security controls to be applied at 6 layers, namely, the Business Layer, Data Layer, Application
Layer, Perimeter Layer, Network Layer and the End Point Layer. The model also touches upon the manner of
designing Security Policies and Standard Operating Procedures.
The framework for selection of Security Controls is one of the most important aspects of SRM. The security controls
are defined for each of the5 layers, namely Data, Application, Perimeter, Network and End-point. The security
policies are defined basing on and in alignment with the business goals, given out by the BRM and the Business
Architecture.
SRM also provides brief guidance on Risk and Threat management. The IndEA SRM provides principles covering Risk
and CIA (Confidentiality, Integrity, Availability). For further details, refer to ‘IndEA Adoption Guide – A Method Based
Approach’.

3.8. Governance Reference Model (GRM)
Enterprise Architecture Governance is not a one-time responsibility, nor is limited to specific projects or to any
Government agency. It is an on-going, iterative process. GRM guides in establishing an institutional structure for the
development, management and maintenance of Enterprise Architecture and its artefacts. GRM also defines the
processes and structural relationships to ensure that the architecture is consistent with the business vision and
objectives of the enterprise and is implemented in strict compliance with the architectures developed. Effective and
efficient EA Governance ensures that priorities are based on broad consensus across the enterprise. EA is a
continuous activity and governance is an integral part for its successful implementation and maintenance.
Architecture Governance is based on the 3 main entities, which act as its pillars.
•
•
•

The Government (the Sponsor)
The Architecture Governance Board (the ‘Thinker’), and
The IT Governance Board (the ‘Doer’)

Architecture Governance Board is concerned with development and management of the Enterprise Architecture. IT
Governance is responsible for its implementation either through a process of migration to the target architecture
or through fresh development of greenfield projects or a combination of both. The projects and works undertaken
by the IT Governance Board are subjected to Compliance Reviews by the Architecture Board.
While, the actual ground level details of the Architecture Governance have to be defined in the context and setting
of any enterprise, certain roles, mainly in the category of Architects have been defined briefly in ‘IndEA Framework
– India Enterprise Architecture Framework’ document.
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4. Implementation Approach and Guidelines
The EA journey for government departments are initiated by defining the Whole of Government (National) Context
and priorities which provides guidance for the implementation of architecture at different program/portfolio
(segment) levels. The architecture initiatives at different segments (business, data, application, technology etc.)
results into outcomes which form the part of architecture repository. The architectures developed also provide the
guidance for development of solution architectures, outputs of which also form the part of architecture repository.
The artefacts published in the repository are reused across multiple iterations of the development cycle that results
in the expansion of architecture. During these iterations, architectures are evolved to organization specific from
generic architectures.

FIGURE 20: ARCHITECTURE INTEGRATION WITH REFERENCE MODELS

Implementation of Enterprise Architecture is a step-by-step approach and an iterative method between and within
phases of developing- Architecture Vision, Business Architecture, Data Architecture, Application Architecture, and
Technology Architecture - followed by the process of identification of delivery vehicles (Make v/s Buy, Outsource
etc.) and migration planning. In addition, the key components of implementation are
1. Governance of the Architectural development that continues until the implementation projects deliver the
operational systems that are deployed onto the production environment and
2. Development of the Security architecture for giving due diligence to security considerations while formalization
of Enterprise architecture.
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4.1. Planning for the Enterprise Architecture
Prelude to the initiation of implementation process of EA, it is essential for the state and other government agencies
to execute following activities to kick-off the EA journey.
Understand the business environment
Ensure high level management commitment for the journey
Define EA Organization ( whether to outsource the implementation or develop in-house)
Define and agree on the scope (Enterprise coverage(breadth of enterprise), Level of detail (depth to cover), Time
horizon) with the stakeholders
Establish architecture principles and governance structure
Identify most fundamental triggers to embark on EA initiative
Identify reference models (such as that of IndEA) according to needs, standards and process
Develop Architecture Capability

4.2. Developing Enterprise Architecture
Phase 1: Architecture Vision
Architecture Vision is the initial phase of the Architecture Development Method. It includes information about
defining the scope, identifying the stakeholders, creating the architecture vision, and obtaining approvals. Following
guidelines should be followed by the core EA team for establishing the vision of EA.
Identify business goals, drivers and constraints
Describe how the new capability will meet the business goals, strategic objectives and address stakeholders’
concerns when implemented
Validate the business context
Identify SPOCs from departments
Assess potential risks and mitigations
While formalizing the vision and mission of the state and other departments, PRM, in addition to BRM and GRM,
should be referred. The PRM explains the process to define KPIs, provides the most fundamental performance
principles and critical measurement dimensions like KPI type, frequency of measurement, actions to be taken in
case of deviations.
Post defining the vision and mission, the state and other departments should embark on the journey of development
of different phases of enterprise architecture. It starts with Business Architecture which focusses on gathering and
analyzing aspects of organization structure, business functions, business services, business processes, and business
roles.
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All the below phases follow similar approach of development as enumerated below
1.
2.
3.
4.
5.
6.

Select reference models
Define Baseline architecture (As-Is architecture)
Define Target architecture (To-Be architecture)
Perform gap analysis
Assess impacts of development across architecture landscape
Conduct formal stakeholder review

Phase 2: Business Architecture
Business Architecture describes the product, service strategy, and the organizational, functional, business process,
people, information, and geographic aspects of the business environment. It also defines the relationships of these
concepts with each other and the environment; and the principles governing its design and evolution. It shows how
organizations meet their business goals. In order to execute the business architecture phase, departments should
primarily follow below guidelines.
Assessment of number and type of services (G2C, G2B, G2G) available, identification of delivery channels
available, defining methods available for service performance measurement etc.
Identify processes by conducting high value chain analysis
Define business process decomposition & descriptions
Define organizational units, roles and hierarchy
The BRM is the primary reference in this phase, while the PRM forms the secondary reference. The BRM captures
the “business of government” through the business services states and other government organizations provide.
Business architecture is followed by the identification and assessment of major types of information and
applications that process them that form the key components of Data and Application architecture.
Phase 3: Data Architecture
Data Architecture phase focusses on the development of target data architecture that enables Business Architecture
and the Architecture Vision, while addressing the stakeholder concerns. Following steps should be followed by
implementation of data architecture
Analyze enterprise information needs
Develop current enterprise wide data models and data flows
Map data entities to functional requirements
Define data models and standards
Define data classification
Develop information asset ownership and business rules
As part of defining the data architecture, organizations are advised to build on the architecture principles provided
in the DRM.
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Phase 4: Application Architecture
Application Architecture phase focusses on the development of target application architecture that enables
Business Architecture and the Architecture Vision, while addressing the stakeholder concerns. As part of this phase,
the architecture team will need to consider what relevant Application Architecture resources are available in the
Architecture Repository and follow below guidelines for the implementation.
Develop application inventory and landscape view
Develop current state of application architecture (locations of applications, user and organization dependencies
on applications etc.)
Develop application to business process mapping and data entity mapping
Develop application integration architecture
The ARM provides specific inputs by way of suggested application architecture principles. The most important part
of using the ARM to build the target application architecture is to analyze the application catalogue and identify
application capabilities. Data and Application Architectures are followed by the Technology Architecture, which
enables logical and physical application and data components
Phase 5: Technology Architecture
Technology Architecture describes the fundamental organization of an IT system, embodied in:
1. it’s hardware, software, and communications technology;
2. their relationships to each other and the environment; and
3. the principles governing its design and evolution
It also enables the architecture vision, addressing the concerns related to the Request for Architecture Work and
stakeholders. For the implementation of this phase, below guidelines should be followed
Define technology landscape listing technologies existing in the environment and their usage
Assess the current state enterprise technology architecture vis-à-vis the technology strategy, technology trends
& EA principles
Define Technology Reference Model
Define Target state technology deployment models, architecture standards
Define Application-to-Technology Mapping
The role of TRM in this phase is crucial, and this is the architecture layer that benefits the most from standardization.
When analyzing the current technology architecture and developing the target technology architecture, state
governments should refer to the TRM which covers ways to structure the technology layer, provides guidance on
technology standards and their applicability, factoring in Government of India’s priorities and preferences (e.g. use
of Open Source, and Cloud First).
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By the end of this phase, the logical Enterprise Architecture, that is the blueprint of the target state, is ready. The
next sections will focus on the development of Roadmap for defining solution phases where the blueprint of
Enterprise Architecture will be realized.
While developing the enterprise architecture, adequate adherence should be given to the Security Architecture,
which should address security considerations required during the development of enterprise architecture across all
phases listed above.
Security Architecture
Often, the Security Architecture is treated as a separate architecture domain within the enterprise architecture
while also needing to be fully integrated in it. The focus of the security architect is enforcement of security policies
of the enterprise without inhibiting value. Security objectives have been developed for each development phase.
Following guidelines should be adhered to while development security architecture
Define security landscape listing security components & technologies
Identify security policy & regulatory environments
Assess the current security architecture with respect to the best practices, regulatory & compliance requirements,
principles & policies
Define target security architecture- security policies, standards, frameworks, applicable protocols, tools and
guidelines/best practices
The two major drivers for security are Risk and CIA (Confidentiality, Integrity, and Availability). IndEA SRM covers
these factors comprehensively. Keeping in view of this additional phase, state governments should use the layers
identified in the SRM, and as part of current state analysis build a portfolio of security controls in place.

4.3. Enterprise Architecture Realization Roadmap
Step 1: Opportunities & Solutions
Opportunities and Solutions is the first phase which is directly concerned with implementation. It describes the
process of identifying delivery vehicles (projects, programs, or portfolios) that deliver the Target Architecture
identified in previous phases. Gaps found in the previous phases are consolidated, prioritized, and grouped
according to the dependencies. Major implementation projects are identified based on the identified gaps and
roadmap components to be developed. Sometimes, depending on several constraints such as funds, time, resource,
and risk, implementing the target state in one step may seem to be risky. Thus, an incremental approach may be
required. In that case, Transition Architectures for each increment should be defined.
In this phase, decisions architecture realization approach need to be taken:
Make versus Buy versus Reuse: For each roadmap component, departments need to decide whether to build it,
buy it, or reuse an existing component from the Architecture Repository
Outsource: Departments need to decide whether to outsource the architecture implementation or perform it inhouse
Commercial Off-the-shelf or COTS: Departments need to decide the enterprise’s strategy with respect to buying
and using commercial off-the shelf products
22

IndEA Primer: Briefing for Senior Government Administrators

Open source: Departments need to decide and build a strategy around open source usage
Once the approach is decided, assess the priorities and schedule the implementation projects based on business
goals, requirements, urgency, and business value. The dependency of one component on another must be
understood. This also acts as an input to implementation project scheduling
Step 2: Migration Planning
This phase addresses migration planning; that is, how to move from the Baseline to the Target Architectures by
finalizing a detailed Implementation and Migration Plan.
The following tasks should be performed for this phase:
Cost/benefit analysis: Perform cost/benefit analysis to assess the business value of every project
Risk assessment: Perform risk assessment to see which projects are at high risk and which ones are at low risk
Based on the business value and the associated risk, projects are prioritized and documented in the detailed
Implementation and Migration Plan
Further sections will focus on the supporting aspects for the successful implementation of the Enterprise
Architecture journey.

4.4. Implementation Governance
In this phase, implementation projects are kicked off, and the architecture team provides the oversight and
governance. This phase continues until the implementation projects deliver the operational systems that are
deployed onto the production environment.
Key activities to be performed by the architecture team are:
The architecture team provides architectural oversight for the implementation
The architecture team defines the architecture constraints on implementation projects
There is a contract between the architecture team and implementation team where the former provides a
project-specific view that includes a blueprint of the systems to be implemented.
The architecture team monitors implementation work for conformance with the target or transition state
architecture
For each project, the architecture team showcases how business value will be realized post implementation
The GRM is the primary reference to be used in this phase. The GRM provides guidance on the mode of
governance, and mechanisms to ensure that the decision rights and accountabilities are clear and assigned to the
right stakeholders.
Requirements Management
The objectives of the Requirements Management phase are to:
• Ensure that the Requirements Management process is sustained and operates for all relevant phases of
architecture development
• Manage architecture requirements identified during execution of any phase
• Ensure relevant architecture requirements are available for use by each phase as it is executed
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Architecture Change Management
Architecture Change Management establishes procedures for managing change to the new architecture. This
process will typically provide for the continual monitoring of governance requests, new developments in technology,
and changes in the business environment. When changes are identified, change management will determine
whether to formally initiate a new architecture evolution cycle.
The goal of an architecture change management process is to ensure that the architecture achieves its original target
business value. This includes managing changes to the architecture in a cohesive and architected way.
Additionally, the architecture change management process aims to establish and support the implemented
Enterprise Architecture as a dynamic architecture, that is, one having the flexibility to evolve rapidly in response to
changes in the technology or business environment.
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5. Next steps for Senior Administrators
5.1. Visioning Workshop
Participation
Level of Government/ Agency

Participating Officers

Central Ministry/ department

•
•
•

State

•
•
•
•
•

Secretary
All Additional Secretaries and Joint Secretaries
Officers from proposed EA-Centre of Excellence, National Informatics
Commission (Leading the workshop)
Existing PMU Team (if any)
Chief Secretary
Additional Chief Secretary/ Principal Secretary/ Commissioner of the various
departments
State e-Mission Teams (SeMT) (Leading the workshop)
Existing PMU Team (if any)

Aim of the workshop
The primary aim of the workshop is to comprehend the pre-existing Business Vision of the Government. This can
either be drawn from the prior work, or can be derived from the vision of the Digital India program set by the
Government on a national level. This step is important to achieve a consensus on what should go into the WoG
Vision. Documenting the IndEA Vision as applicable to a particular State Government or Central Ministry in the form
of a Vision Document (Charter of the EA initiative containing the Vision, Goals, Objectives and KPIs) concretizes the
same and acts as a useful material for communication.
Areas to be covered/ Key decisions to be taken
The workshop can begin with EA Overview, Introduction to IndEA and its benefits to apprise the all the officers of
the Ministry/ Department/ State about the concept of Enterprise Architecture, the IndEA framework and Case
Studies and success stories on Enterprise Architecture
Next Step would be the IndEA customization for the Central Ministry/ Department/ State/ Public service agency.
This would include some key decisions to be taken like,
•
•
•
•
•

Defining Enterprise boundaries as explained in Section 1.5. This would identify the Verticals, Horizontals,
Applications and Services prioritized for the EA initiative. This would also entail defining the number, nature
and depth of performance parameters
Conducting a high level As-is assessment to identify the pain points and the list of quick wins and gamechangers to be targeted
Defining Size of governance structure on high level which would include identifying champions in the officers
Discussing the Procurement needs on a high level to identify the need for a PMU team or in-house capacity
building
Defining the High-level roadmap for implementation considering the above factors.
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In case of an existing PMU team, some specific decisions can also be taken like,
•
•
•
•
•
•
•
•
•
•
•
•

EA Tools to be deployed
Major Components of the Core Platform
Categorization of major applications as Common, Group and Domain-specific applications
Sub-set of IndEA principles to be observed and enforced mandatorily
Sub-set of IndEA standards to be observed and enforced mandatorily
List of artefacts to be generated in the design and development of the Architecture
Granularity of the design & documentation of the architectural artefacts
List of legacy applications to be leveraged
Software development methodology to be adopted
Areas requiring BPR on top priority
Cloud adoption strategy
Integration goal and model

5.2. Socializing the EA initiative
Mere availability of the reference models is not enough for government enterprises to adopt enterprise
architecture. Government entities have to deal with many practical on-ground issues that are critical to address.
Ideally, enterprise architecture should be a joint effort of the planning and IT departments. In general, IT
departments are support functions, therefore may find it challenging to enforce certain standards in the line
departments, which have much larger budgets. The important success factor would be to set up a Council of
Ministers empowered to implement enterprise architecture across the state and other government enterprises, the
critical point being any entity set up or involved should have adequate authority to get things done.
Additionally, it is important to have political buy-in of the legislative heads of the state to incorporate the policy
level changes that need to be brought in for implementing the EA initiative. Socializing the idea of EA journey ensures
that all the department are aligned to the WOG approach to achieve the vision of ONE government. The need and
importance of enterprise architecture has to be communicated to all the government agency staff, in particular to
the key stakeholders and decision makers. Awareness campaigns such as presentations, workshops and seminars
should be conducted. It is recommended that the EA Core team and working teams find the most effective ways to
create awareness, understanding and interest.

5.3. Capacity Building
Successful delivery of GEA must by definition be led by the government itself. The Architecture Skills
Framework serves as the basis of an internal architecture practice. Also, the State e-Mission Teams (SeMT) would
need to be upgraded in skills to build proficiency in enterprise architecture. Members of the SeMT have the natural
advantage of having on-ground knowledge about the state, its governance and connect at the grassroots level. This
can be of great benefit to enterprise architecture initiatives.
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Assess current
EA skill-set of
identified
individuals

Training Type

right amount of investment is done for
capacity building initiatives, it is
imperative to perform an initial
prescreening process to understand the
training needs of the candidates. The
screening will assist in understanding
the candidate's inclination towards the
EA program. The objective is to gauge
the current skill-set of the organization
with regards to Enterprise Architecture
and decide on the level of training to be
imparted.
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Depending on
the capacity
building needs

Chief Enterprise Architect to Champion the Journey
FIGURE 21: CAPACITY BUILDING NEEDS ASSESSMENT

Depending on the current capacity within the organization, the training can be categorized into two levels:
1. Elementary Training- Awareness Sessions by Core EA Team, Workshops/Webinars, Mentorship Programmes
2. Advanced Training- Classroom Training, Online Courses
The mentioned trainings can be built around following families:
Domain Family

Skills Family

Business Architecture

Roadmap Development

Information Architecture

Scenarios

Technical Architecture

Architecture Trade-off

Business Intelligence

Stakeholder Workshop

Solution Architecture

Communication & Leadership

Security Architecture

Business Motivation

In addition to the aforementioned training programmes, an individual can enhance the EA skills by undergoing
TOGAF 9.0 Certification Training. There are two levels to TOGAF 9.0 certification. These are Level 1, known as
TOGAF 9 Foundation, and Level 2, known as TOGAF 9 Certified.
Level

Tag

1

TOGAF 9
Foundation

2

TOGAF 9
Certified

Purpose
To provide validation that the candidate has gained knowledge of the terminology and
basic concepts of TOGAF 9 and understands the core principles of Enterprise
Architecture and TOGAF
To provide validation that in addition to the knowledge and comprehension, the
candidate is able to analyze and apply the knowledge of TOGAF
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Using TOGAF results in enterprise architecture that is consistent, reflects need of stakeholders, employs best
practice, and gives due consideration to both current and future requirements of the business.
For a successful EA program different skills are required at different hierarchy levels and each skill need not be of
same proficiency level. Further, the TOGAF Architecture Skills Framework can be used to identify four levels of
knowledge or proficiency for a given role.

5.4. Procurement & Financials
Although the IndEA adoption to create an enterprise architecture of Ministry/ Department/ State/ Public service
agency must be championed by the government officers themselves but private partners can help governments by
providing expert technical support.
Once the procurement needs have been identified, it has to be done on two levels –
•
•

PMU Team for managing the EA initiative
Implementation of IT solutions identified in the Architecture

Based upon procurement needs which will be governed by timelines and the number of resources required,
budgetary support needs to be planned year on year for the EA journey. Also, depending upon the solution to be
implemented budgeting for Detailed Project Report (DPR) for these solutions have to be done.
The procurement of a PMU team and subsequently a System Integrator during implementation stage is done on the
basis of MeitY guidelines.

Visioning Workshop

Procurement
assessment

(Define the Enterprise for
the breadth and depth of
EA)

(PMU team/ SI for
implementation)

Scope of work assessment
(IndEA Adoption guide +
suggestions from IndEA
working group)

Effort estimation
and implementation
timeline

Budgeting for
the initiative

Onboard PMU/
Vendor according to
MeiTY guidelines

Bid process cycle
to onboard the
partner agency

FIGURE 22: PROCUREMENT PROCESS FOR ENTERPRISE ARCHITECTURE INITIATIVE
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6. Annexures
I.

Summary of International Examples

Country/ GEA Program
Bangladesh National
Enterprise Architecture
Architecture-Driven eGovernment, Royal
Government of Bhutan

Key Features/ Benefits Realized
• W-O-G EA framework, interoperability framework and broad guidelines for establishing smart e-governance
• Foundation for the successful ICT adoption for realization of the vision of ‘Digital Bangladesh’
• Whole of Government Plan (11th Five Year Plan Document) with National Key Result Areas (NKRAs) – 16 and
Sector Key Result Areas (SKRAs) – 250 and prepared the Whole of Government Agency Service Catalog along
with SDS, SOP, and SLA and e-GIF Portal (EA Repository System)
• Ensured clear articulation of the vision statement, desired outcomes and goals of Bhutan’s ICT development

Government Enterprise
Architecture - New Zealand
(GEA-NZ)

• Six key components: 1GovEA Vision, Principles, Architecture Domains, Governance, Methodology and Tools
& Repository
• Community of Practice for Enterprise Architecture which comprises members from the government, industry
and academia to spearhead the development of NEA. “One service, one delivery, no wrong door” policy.
• Identifies service vehicles to enable the rest of business capabilities (EA Roadmap, EA Manual followed by
Business Capabilities Modeling was done to form clearer view of each individual capability (people, process,
and technology) that allows better execution of strategy).
• Led to improved management and quality of information, more efficient business technology operations,
better return on existing investments, reduced risk for future investments, faster, simpler and cheaper
procurement.
• Provides a consistent view and accurate information within and across agencies to support planning and
decision making, harmonized view of all types of resources in each functional area
• Provides an integrated, consistent view of strategic goals, business services and enabling technologies
• Facilitates and encourage interoperability within and across agencies and between programs

WOG Approach in
eGovernance, Singapore

• 4 National Portals and about 400 Agency websites
• ‘E-CITIZEN’ Portal - One-stop portal for government information and e-Services and OLBS (Online Business
Licensing System) - Single integrated form for 77 licenses from 18 public agencies.

GovEA Framework, MAMPU,
Malaysia

Government Enterprise
Architecture, New Brunswick,
Canada

Integrated and seamless service delivery through portals such as gov.uk.

IndEA Quick Start Guide

Country/ GEA Program

Key Features/ Benefits Realized

Modernizing Government
program, UK
Public Value Management
Programme, Scotland
Government On-Line Initiative,
Canada
‘One-Stop Shop’ for service
delivery program
W-O-G Approach, Finland
Delivering Better Government
Programme, Ireland

Redesigned public services around the needs of service users, driving up quality, standards, innovation,
creativity and continuous improvement
Service Canada, provides a one-stop point of access for citizens to all federal services. Aimed to bring together
170 different Government websites
Centrelink - integrated delivery mechanism for employment and income support across all levels of
government
Concentrates on horizontal activity in 4 priority areas: employment, entrepreneurship, information society
and civil participation. Each area has its own programme, outlined in the Government Strategic Document,
which focuses on horizontal policies, identifies the targets, measures and concrete acts required for success
Integrated, person-centered services across the lifespan of citizens

EA Law formally merged into the act. Inter-Department and Inter-Ministry integration in the e-government
e-Government act, South Korea efforts. Emergence as top performer in UN e-Government Survey, 2012
USA.gov - best example of a highly-integrated portal. Carefully organized, starting from a sufficient level of
abstraction for the citizen. Integrates the collaborative efforts of the departments and agencies of a
W-O-G Program, USA
government to achieve unity of effort toward a shared goal
Developed and continually refined its own whole of government approach. One portal, Die Bundesregierung,
focuses primarily on information. A second portal, Bund De, focuses primarily on services.
W-O-G Program, Germany
WOG Strategy Map, Mauritius

The “Citizen” portion of Mauritius’ integrated portal is organized primarily around key services, but also
groups information by audience and includes an A – Z thematic index.
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II.

Summary of Domestic Examples

GEA Level

Example

National

State Bank of India (SBI)

State

ePragati, Andhra Pradesh
Digital Kerala, Kerala

Panchayat

Panchayat Enterprise
Architecture Framework (PEAF)
Ministry of Drinking Water and
Sanitation Enterprise
Architecture
Goods and Services Tax Network
(GSTN)

Organizational

Government e-Marketplace
(GeM)
Unique Identity Authority of
India (UIDAI)

Re-architecting the enterprise architecture for digital strategy to include cutting edge
technologies in innovative new banking models. Enterprise & Technology Architecture
department oversees implementation and manages the complex distributed systems.
The first state in India to develop a state-wide enterprise architecture derived from TOGAF
and consensus of different political parties operating at local government levels.
Aims to create a Digital Society epitomized by Digital Lifestyle, Digital Citizenship and
Digital Commerce - the ambition to build a better government, and in effect a better state
Developed for Panchayat as an Enterprise using the TOGAF approach followed by
clustering of about 240,000 Panchayats in 30 clusters based on their business architecture
MoDWS Enterprise Architecture framework built using TOGAF defines the methodology
for development of all e-governance applications for the domain
Green field Business and IT Strategy, Operating Model, Business Capabilities and
processes, information and integration architectures, application and technology
architecture were done for the new organization.
Leveraged TOGAF to define the Business Strategy of GeM, Business Capability Architecture
Model, Enterprise Data Management Strategy, Service Oriented Enterprise Strategy,
Integration with Multiple Integration partners and the Implementation Roadmap.
National identity platform supporting interoperability, reusability and scalability

National Informatics Centre
(NIC)
University Enterprise
Architecture Framework at NIC

Passport Seva Portal System has built-in interoperability to exchange information with
other government departments to qualify as an enterprise
The Digital NIC Enterprise Architecture is underway at NIC which is a Blueprint for
Information systems and IT Management tools in NIC.
Work reference for development of Enterprise Architecture for Universities and other
higher education institutes in India

State Public Service Commission
Architecture Framework at NIC

Reference for development of Enterprise Architecture for State Public Service Commission
of India

Land Hub Enterprise
Architecture at NIC

Blueprint for Land Hub in Andhra Pradesh

Passport Seva Portal

Domain
(Replicable/
Re-usable)

Key Features

