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ARTICLE INFO ABSTRACT

Readily available and reliable energy data is fundamental to effective analysis and policymaking for the energy
sector. Energy statistics of high quality, systematically compiled and effectively disseminated, not only support
governments to ensure national security and evaluate energy policies, but they also guide investment decisions
in both the private and public sectors. Because of energy's close link to greenhouse gas emissions, energy data
has a particularly important role in assessing emissions and strategies to reduce emissions. In this study, energy
data management in four countries — Canada, Germany, the United Kingdom and the United States — are
examined from both organizational and operational perspectives. With insights from these best practices, we
present a framework for the evaluation of national energy data management systems. It can be used by national
statistics compilers to assess their chosen model and to identify areas for improvement. We then use India as a
test case for this framework to assess how India may adapt and evolve its energy data management systems. Its
government is working to enhance India's energy data management to improve sustainable growth planning.
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calculating GHG emissions requires activity-based data and reasonable
accounting methods. Readily available and reliable energy data is

1. Introduction

Climate change has been recognized as a common threat to both
natural and human systems (IPCC et al., 2014). With years of
negotiations on combating global climate change, the 21st
Conference of the Parties (COP21) in Paris made history with an
international agreement on transitioning to a low-carbon and climate-
resilient future. As a major contributor to climate change, the energy
sector accounts for approximately two-thirds of total anthropogenic
greenhouse gas (GHG) emissions globally (IEA, 2015). Mitigating
energy-related emissions plays a significant role in the future of
sustainable development and low-carbon growth. However, accurately

fundamental to effective analysis and policymaking for the energy
sector. Energy statistics of high quality, systematically compiled and
effectively disseminated, ensure national security and evaluate energy
policies and guide investment decisions in both the private and public
sectors.

Quality assurance, for energy or other topics, requires a complex
and multi-dimensional approach. Typically data quality includes
assuring accuracy, completeness, timeliness, relevance and accessibil-
ity. Data quality also maintains objectivity and signals independence
from political and other influence. That way public data users will
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Table 1
Principles of official statistics.
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Principles

. Proximity and relevance to policy issues and topics

. Independence from political and other undue influences

. Trust among data providers and confidentiality

Public perception and credibility

. Timeliness and punctuality

. Impartiality and objectivity

. Cost effectiveness

. Non-excessive burden on respondents

Availability, accessibility, and clarity to the public

. Quality of data, products, methodologies, and procedures

. Coherence and comparability

. Adequacy of resources

. Mandate for data collection

. Coordination among various agencies/branches for consistency
and efficiency

a. Use of international concepts, classifications, and methods

. Bilateral and multilateral cooperation
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believe the data, which in turn will increase the likelihood that a range
of stakeholders make decisions based on the data. In addition,
statistical agencies may be challenged by limited budgets and trade-
offs between quantity and quality because of constraints on financial
and human resources. Therefore assessing the quality of energy data
requires an examination of the overall energy data management
system. To maintain the effectiveness of data management systems,
international organizations and governments have developed funda-
mental principles or codes of practices. There are three leading
statements of principles that largely overlap (Table 1). The U.N. code
of practice is a broad statement of principles; the others are statements
of guiding principles regarding practices within two specific geographic
regions.

Harmonizing the processes for preparing data will ultimately improve
data in all countries and make energy data more compatible worldwide.
Beyond the general principles that countries may follow, the United
Nations Statistical Commission created the Oslo Group and the
Intersecretariat Working Group on Energy Statistics (InterEnerStat) in
2005 to provide general guidance on compiling national energy statistics.
The Oslo Group aims at addressing methodological issues and interna-
tional standards; InterEnerStat focuses on coordination among interna-
tional organizations and harmonizing definitions of energy products and
flows (UNSD, 2015). Two major accomplishments of the Oslo Group since
its inauguration include the development of the International
Recommendations for Energy Statistics (IRES) and the Energy Statistics
Compilers Manual (ESCM). The IRES serves as a common process
framework. Its recommendations include definitions and classifications,
data sources, data compilation strategies, data quality assurance, dis-
semination policies, and other topics (UNSD, 2011). The IRES presents
definitions and guidelines from a theoretical perspective. The ESCM,
which still has to be finalized, complements IRES in a more practical way
by providing illustrative examples from one country or another. IRES and
ESCM provide an overview of common standard practices that maintain
consistency and increase comparability across countries. They are not a
collection of best practices as much as they are a set of voluntary guidance,
which provide examples that compilers of statistics might use. A key
outcome of this U.N. work is harmonizing how surveys are done. That
makes data much more compatible and comparable than when data
harmonization is merely added on at the end of the process. However,
neither IRES nor ESCM provide guidance for the evolution of effective
energy data management in certain countries. There is still a need to
explore how countries address energy data issues and how they overcome
specific national challenges. That exploration is the organizational prin-
ciple of our study.

Countries have adopted various models for national energy data
management. These models depend on energy sector characteristics,
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economic structure, country size, a country's type of government, and
other factors. No single energy data management system fits all
countries, but a review of how several countries do it can suggest best
practices for collecting, processing, and disseminating national energy
data. With insights from these best practices, we present a framework
for the evaluation of national energy data management systems. It can
be used by national statistics compilers to assess their chosen model
and to identify areas for improvement. To illustrate the framework's
usefulness, we take India as a case study by investigating its national
energy data management system.

2. Methodology and data

To assess national data systems, we compiled and compared available
information from official government websites and documents, including
information on how national systems developed and improved over time.
We then integrated this with information obtained directly from national
statistics officials or government representatives in order to verify the
information and to identify when ambiguity exists.

This study examines models of energy data management from four
countries — the United States (U.S.), Canada, the United Kingdom (UK)
and Germany. We selected these countries to demonstrate the diversity
and effectiveness across various models. These countries are all
members of the International Energy Agency and all of them have
energy data systems that are at a minimum several decades old. Thus,
we describe the organization and operations of energy data manage-
ment in these countries, especially how energy data are collected,
processed, analyzed, and disseminated, and how these practices have
changed as the countries have developed. We also discuss tools and
practices used to overcome any challenges in their chosen models. This
study's analytical framework is based on the processes and practices of
energy data management in these four countries. However, the basic
principles can be useful to a range of countries, including those with
more recent histories of developing comprehensive energy statistics
and energy balances.

India recognizes the importance of energy data in sustainable
development and low-carbon growth planning and has been collabor-
ating with the U.S. government to improve its energy data manage-
ment. That led to the Sustainable Growth Working Group under the
U.S.-India Energy Dialogue, in which energy data management is one
of three focus areas. We use this analytical framework to assess the
current energy data management in India and demonstrate the
effectiveness of the framework in managerial assessment of national
energy data management systems. At the same time, we feel this
approach, which we have applied to India, might be helpful for a range
of developing countries seeking to improve their energy data manage-
ment systems.

3. Results and discussion

3.1. Models of energy data management: an organizational
perspective

Countries share a common understanding of effective data manage-
ment, but have adopted various models to satisfy their needs (Fig. 1). A
country's political system, economic structure, size, and type of
government can have a large influence over how its national energy
data management system operates. Data management models can be
centralized or decentralized, depending on how much responsibility for
official statistics falls on a central agency or on specialized government
agencies. Decentralization can take place in many ways, so that
functions are distributed, for example, by region (Germany, UK) or
agency specialization (Canada, Germany). The national policy context
determines the design of a statistical system; in turn, the design can
have an impact on the process of policymaking.
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