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Abstract— Statistics Indonesia is in charge of doing
government duties in the field of statistics. Censuses, surveys and
compilation of statistical data have been being done. In some
cases, survey environment is getting worse and statistical
activities work less efficient. In other hand, a phenomenon called
big data arises and many researches learn how to extract big data
value. In this paper, researcher identified that big data can be
combined in statistical methodology as a part of data source.
Researcher identified in three surveys consists of Consumer Price
Survey, Business Tendency Survey and Data Satisfaction Survey.
In these surveys, researcher found that big data could give
opportunities in generating statistical data. Making online
submission system, information extraction system, sentiment
analysis, and establishing legal cooperation with private sector
are some ways to get opportunities delivered by big data.
Nevertheless, big data also offer many challenges when combined
in statistical methodology. Researcher identified big data
challenges come from each stage of statistical methodology.
Challenges also come from legislation, security and privacy,
storage, processing and data access, skill requirement, and
financial.
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I. INTRODUCTION

Statistics Indonesia is a non-ministerial government
institution who is carrying out government duties in the field
of statistics. Statistics Indonesia has some roles, as follows:
provides data to government and public; assists statistics
division of government departments and other institutions in
developing statistical system; develops and promotes
standards to be incorporated in the implementation of
statistical techniques and methods; and establishes corporation
with international institutions and other countries for the
benefit of Indonesia’s statistical development [16].

For carrying out all roles, Statistics Indonesia does
statistical activities, which divided into two big groups;
censuses & surveys and compilation of statistical data. In
2012, Statistics Indonesia has conducted 182 censuses and
surveys, 67 compilations of statistical data, 605 sectoral
statistics and 359 specific statistical activities [17]. In 2013,
Statistics Indonesia has conducted 83 censuses and surveys, 24
compilations of statistical data, 112 sectoral statistics and 24

specific statistical activities [18]. Censuses, surveys,
compilations of statistical data, sectoral statistics, and specific
statistical activities are routinely conducted each year. All of
these statistical activities generate large amounts of data. All
data is collected from enumeration area and computerized
stored in each provincial statistical office. Then all data is
computerized sent to central office for processing and
analyzing. Statistics Indonesia has been using computers for
statistical data processing since 1963. Many Kkinds of
information delivered to public, which grouped into
information of social and demographic, information of
economic and trade, and information of agriculture and
mining.

All statistical data is manually collected, enumerators
come to respondents, conduct interview, record the
respondents’ answers in the questionnaire, entry those in
computer application and stored in computer application or
database. During conducting statistical activities, Statistics
Indonesia faces some issues, including technically or non-
technically obstacles. Some issues faced by Statistics
Indonesia are survey environment is getting worse and
environmental condition. These issues make some statistical
activities work less efficient and trigger researcher to identify
new alternative in collecting statistical data.

In information and communication technology (ICT) era,
there is a phenomenon famous the term big data. A
phenomenon caused of the use of information and
communication technology such as internet, web and mobile
applications, cloud computing, etc. Internet technology has
change life style of most people. Many aspects of life such as
business, education, scientific research, public administration,
etc. have been connected to internet. Recent conservative
studies concluded that 9.57 zetabytes of information were
processed by servers in companies worldwide in 2008 [1].
Over 6 billion hours of video are watched each month on
YouTube and 100 hours of video uploaded to YouTube every
minute [2]. In every second, 9100 tweets happen [3]. In 2008
Facebook had 100 million users and as of March 2013 has
1.11 Billion users [4]. The amount of data and information is
estimated to increase double every two years [5]. These



conditions has produced huge amount of data and information
that now is familiar with term “big data”.

Big data and issues faced by Statistics Indonesia have
triggered researcher to identify opportunities and challenges of
big data in Statistics Indonesia. According to other researches
in the field of big data, big data gives values to organization if
organization makes sense of data. Each census and survey need
much time and workers, nevertheless number of human
resource and time is limited. This research aims to identify
opportunities and challenges that will be delivered by big data
when we try to extract values from big data to enhance the way
or methodology in collecting and generating statistical data.

Il. RELATED WORK

Some researchers have become related work to this paper.
In [6], Katal, et al. described the issues, challenges, tools and
best practices of big data. In [12], authors Joseph and Johnson
explained how can big data and associated analytics help e-
government evolve into transformational government. In [7],
Zheng, et al. described an overview of service-generated big
data and big data-as-a-service. Authors described three types
of service-generated big data are exploited to enhance system
performance. Then, Big Data-as-a-Service, including Big Data
Infrastructure-as-a-Service, Big Data Platform-as-a-Service,
and Big Data Analytics Software-as-a-Service, is employed to
provide common big data related services. From the specific
aspects, in [8] authors explained challenges and opportunities
of big data analytics in healthcare. In [13], Moon and Cho
proposed big data and policy design for data sovereignty.

I1l. RESEARCH METHODOLOGY

This research has been done by doing literature review and
interview. The researcher made a literature review on research
papers in the field of big data to know the state-of-the-art of
big data. Later, researcher identified three surveys that have
the possibility to enhance the statistical techniques and
methods by combining big data as a part of way to generate
statistical data. Objects research in this paper are three surveys
consists of Consumer Price Survey, Business Tendency
Survey, and Data Satisfaction Survey. Researcher learned
source of data, statistical techniques used, and identified
source of data from big data. Researcher also interviewed
subject matter of survey who knows the detail of survey and
chief information officer who know information technology
used in Statistics Indonesia.

IV. STATISTICAL DATA VS BIG DATA

Big data are collection of very huge data sets generated
from whole electronic signal during computing process with a
great diversity of types that difficult to be handled using the
existing traditional system. Big data has some characteristics
that can explain big data well. Big data has 3Vs
characteristics; volume, variety, and velocity. Volume means
that the amount of data is too big. The volume of data are in

petabytes, zetabytes, even more. Variety means that data are
on not only structured format, but also semi structured and
unstructured format. Social medias have contributed on
producing semi and unstructured format. Velocity deals with
the speed of data. Data are coming from various sources,
speed of incoming data and speed at data flows depicts
velocity [6]. Some researchs also identified other
characteristics of big data; variability, complexity, value.
There are much values produced by big data. Big data can be a
service that consists of big data analytics software as a service,
big data platform as a service, and big data infrastructure as a
service [7]. Because of these characteristics, big data creates
opportunities (roles) and challenges when we try to extract
values from big data.

Statistical data are different with big data. Statistical data
produced by Statistics Indonesia have been conducted under
law and government regulation. Statistical data need technique
and methodology that have been well designed before
collecting data. Statistical data also have different sources of
data depend on object research. Sources of data come from
individuals, households, industries, and even from government
institutions. It needs sampling technique to determine the right
respondents.

V. RESULT OF RESEARCH

Statistics Korea has developed a pilot project for using big
data directly in statistical business process. According to the
standard business process, when producing The Industrial
Production Index, every month enumerators visit a sample of
establishments. Data on industrial classification, items, sales,
etc. are edited, and then the Index is published. In the pilot
project, the editing process was redesigned to use media data
and the big data processing model was inserted. Statistics
Netherlands have studied several big data case. Data sources
studied as potential input for statistics were a) traffic loop
detection, b) mobile phone data, ¢) social media messages.
Researcher has identified the possibility of combining big data
in statistical methods when producing statistical data by
Statistics Indonesia. Researcher classified into three cases, as
follows:

First case- Consumer Price Survey aims to get consumer
price data completely. Observation units of this survey are
retailers from traditional and modern market, households, and
institutions. Main collected variables are prices from 774
goods and services. Data are collected monthly, weekly, and
daily. Researcher has identified and found that big data can be
combined as a part of data source. Big data can give
contribution in providing consumer prices from modern
market. Indonesia has various types of modern market consists
of 85 Carrefour outlets, 100 Hypermart outlets, and 199
Superindo outlets located in most provinces in Indonesia. Each
these modern market always publish around 20.000-40.000
goods price in each official website and routinely updated. For
getting and extracting all data, researcher proposes two



alternatives as follows: first, building information extraction
application to extract relevant data from each official website.
Information extraction application should can extract not only
text but also image or graphic; Second, establishing a legal
cooperation with modern market for getting goods price.
Statistics Indonesia can build online reporting system which
supports the direct submission of raw data (goods price)
collected from modern market to Statistics Indonesia.

Second case- Business Tendency Survey (BTS) aims to
calculate and analyze index of business tendency that
quarterly describe early information about business condition
in Indonesia. Respondents of surveys are 2500 companies
consist of medium and large company. Each company fulfill
questionnaire then enumerator will collect questionnaires from
respondents and record the answers to computer application.
Researcher has identified and found that big data can be

combined as a part of data source.

Table 1. Sources of documents that contain data related to BTS.

No Sources

Number of documents

1 Website of Indonesia
Stock Exchange
(IDX)
(www.idx.co.id) or
http://www.idx.co.id/
id-
id/beranda/perusahaa
ntercatat/profilperusa

haantercatat.aspx

Provide  documents  of
company profile from 495
companies.

2 Website of Indonesia
Stock Exchange
(IDX)
(www.idx.co.id ) or
http://www.idx.co.id/
id-
id/beranda/perusahaa
ntercatat/laporankeua
ngandantahunan.aspx

Provide  documents  of
company finance report
from the first quarter 2005
until now. On the third
quarter 2013, IDX have
published  document  of
company finance report
from 500 companies in
Indonesia.

3 Website of Indonesia
Stock Exchange
(IDX)
(www.idx.co.id) or
http://www.idx.co.id/
id-
id/beranda/publikasi/r
ingkasankinerjaperus
ahaantercatat.aspx

document of
company performance
report. There are 464
companies who have
published the documents
with PDF format. These
companies describe trading
activities and finance of
company every month since
2010 until now

Provide

4 Website of news

media
(http://financeroll.co.i
d) and
(http://pasarmodal.ini
lah.com)

Financeroll provides finance
condition from 25
companies and Pasarmodal
provides finance condition
from 44 companies in
HTML format.

All sources provide some variables and data related and
needed by BTS in internet freely and routinely. From these
sources, researcher can extract data about company profile,
operating revenues, number of employees, lending rates,
financial and credit. Researcher is building an information
extraction application that can extract needed data from
various defined sources. Extracted data are stored in structured
format in database.

Third case- Data Satisfaction Survey aims to know
consumer demand for statistical data as well as the level and
period of data and to know performance of Statistics Indonesia
according to data consumer. Data are collected by
interviewing the data consumer who comes to central/
province/district  offices using questionnaire. Besides
interviewing data consumer, researcher proposes new
alternative, i.e. sentiment analysis. Sentiment analysis aims to
determine the attitude, respond, criticism of a speaker or a
writer with respect to statistical data topic. Corpus for
sentiment analysis can be collected from various social media
such as Twitter, Facebook, and news website or news blog.
Wijayanto, et al. have explored corpus from Facebook and
Twitter and made sentiment analysis applications which
provide recommendation for Statistics Indonesia in making
decisions and policy related to statistical data publication.

VI. BiG DATA OPPORTUNITIES FOR STATISTICS INDONESIA

In three cases that have been described in the previous
section, researcher identified and learned that big data give
some opportunities for Statistics Indonesia. Big data give
opportunities as a control, a substitution, and a new product.

Big data as a control, it means that statistical data
generated from big data can be a control for statistical data
generated from censuses and surveys. In case of Business
Tendency Survey (BTS), by applying information extraction
system which can extract related data in defined documents,
researcher can get some data that related and needed by BTS
without doing survey. Extracted data are company profile,
operating revenues, number of employees, lending rates,
financial and credit from around 400 companies in Indonesia.
Extracted data can be compared to data that collected by
survey. Comparison conducted on same companies, same time
range, and same variables. If results of comparison are
different, Statistics Indonesia should evaluate to know the
cause of difference.

Big data as a substitution, it means that statistical data
generated from big data can substitute statistical data
generated from censuses and surveys. In case of Consumer
Price Survey, collecting consumer prices daily, weekly, and
monthly exert many employees, costly, and require long time.
Establishing legal cooperation with modern market and
building online submission system that allow modern market
to share the consumer prices with Statistics Indonesia so that
can save labors and time.

Big data as a new product, it means that analyzing big data
can provide new statistical data that never produced by
Statistics Indonesia. In case of Data Satisfaction Survey,
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Statistics Indonesia can get corpus from social media then
extract them to analyze sentiment from users. Sentiment
analysis has not yet been done. By doing sentiment analysis,
Statistics Indonesia can know perception of data consumer
about quality of statistical data, quality of public services, and
performance of Statistics Indonesia.

VII. BIG DATA CHALLENGES IN STATISTICS INDONESIA

Big data has public participation [20], data are collected
from social and applications searching that are main
component of big data. It means 80% big data are generated
spontaneously  (non-administratively) from information
subject and it reflects the real requirement and preference of
public [20]. Researcher identified big data challenges in each
stage of statistical methodology for producing statistical data.

Program Designing Stage, statistical designer should
figure out how the existing data come from. Big data are quite
an opposite flow compared with traditional statistical
designing. If big data become a part of data source, Statistics
Indonesia should consider, evaluate, and modify sampling
frame.

Data Collecting Stage, for statistical methodology, the
quality of raw data depends on the feedback of respondent as
well as high cost. However, if parts of raw data are extracted
from records collected technology, it will weaken the data
fraud and lower cost. Statistics Indonesia must build the
proper information extraction system and intelligent
management system to join the statistical data.

Data Analyzing Stage, big data consists of not only
structured data but also semi-structured and unstructured data.
It means that the traditional database management system is
not quite to handle such data. Statistics Indonesia must prepare
other storage system such as NoSQL database that can stored
any kind types of data.

Data Releasing Stage, big data require transparency and
pertinence of statistical data [20]. Statistical data without
detailed of explanations and fairly statistical methods lead to
worthless will be queried by public and replaced by others. On
the other hand, digging on the potential users and providing
them with the most concerned data will make statistical data
more competitive and authority.

Legislation, many potential big data sources are collected
by non-governmental organizations or are freely available on
the web. Everyone or organization can catch up the data;
situations may not be covered by the existing legislation. It
needs law or government regulation that can describe rights,
obligation, and responsibility for both of Statistics Indonesia
and private sector.

Security and Privacy, the personal information of a person
when combined with external large data sets leads to the
interface of new facts about that person and it is possible that
these kinds of facts about the person is secretive and the
person might not want the data owner to know or any person
to know about them [11].

Storage, processing, and data access, because data are
collected from many sources such as surveys, censuses,

websites, sensors devices, social media, and log website, the
volume of data become bigger and the storage available is not
enough for storing the large amount of data. The existing
traditional data processing system also must be evaluated, is
still to process and maintain the data. Network and access
mechanism should be considered to maintain data access
stabile.

Skill Requirement, to achieve the value delivered by big
data and handle big data’s challenges, Statistics Indonesia
needs to have various type of skill. Skill to maintain and data
in very huge scale, skill to be database administrator, data
analyst, network specialist, business intelligence skill such as
neural networks, statistical skills such as hands-on experience
with Bayesian models, etc. Statistics Indonesia should try to
understand about Hadoop, Map Reduce, and related
frameworks such as Hbase, Pig, and Hive.

Financial, Statistics Indonesia should analyze potential
costs of sourcing data versus benefits. Statistics Indonesia will
need costs to acquire big data, especially big data held by the
private sectors and especially if legislation is silent on
financial modalities.

VII1.CONCLUSION

In three cases described in previous section, big data can
be a part of statistical data as a new data source. Big data offer
many opportunities when Statistics Indonesia tries to extract
the value of big data. Besides that, big data also offer many
challenges that must be learned and analyzed well. Researcher
suggest that  Statistics Indonesia need to study
comprehensively and continuously to understand how much
effort must be done and how many benefits will be got when
trying to extract the value of big data.

IX. FUTURE WORK

In the future research, it is good to continue this research
that focus on specific big data that can be applied by Statistics
Indonesia and research all supported technology. Big data has
five phases: acquisition / extraction, transformation, storage,
processing, analysis and visualization. NSO must consider all
phases to get benefits and value from big data. In the next
time, it is possibility to research five phases of big data.
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