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Abstract: Food is the main basic need of human, because of that fulfillment of human need
of food has to be fulfilled. So it can fulfill that need, then government institution, Food
Security Agency (BKP) is formed so it can monitor fulfillment of food need of society. The
goals of this writing are to develop food security information system that provides dashboard
facility based on business intelligence, to develop food security information system that can
give fast, precise and real time information about food security, to develop decision-making
support system for chairman in food security institution. Data is obtained from questionnaires
to 51 respondents that are chairmen in Food Security Agency. Data is analyzed with SWOT
analysis method for business environment and IT balanced scorecard (IT BSC) for IS/IT
environment. The result of analysis of food security information system in Food Security
Agency can help chairman in decision-making by presenting information about dashboard
that gives fast, precise and real time information. It can be concluded that development of
information is successfully done.
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INTRODUCTION

Food is the main basic need of human,
because of that fulfillment of human need of food
has to be fulfilled. So, it can fulfill that need, then
Food Security Agency (BKP) that is government
institution below ministry of agriculture Indonesia
that is formed through Keppres No. 136 year 1999 is
expected to be able to fulfill that demand according to
its main task and function, which are implementing
assessment, development and coordination in food
security, altogether with other related institution
in stabilizing food security especially in increasing
acceleration of food diversification and stabilizing
food security of society (strategic planning of Food
Security Agency 2010-2014).

The main pillars that determine food security
are availability of food stock, distribution of food, and
diversification of food consumption. Remembering
the importance of fulfilling food sufficiency, each
country prioritizes development of food security
as foundation for development of other sectors.
Development of food security in Indonesia is aimed
to guarantee sufficient, safe, quality, nutritious,
and balanced availability and food consumption in
domestic, regional, national level, all the time and
evenly.
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To be able to support task and function of BKP
Ministry of Agriculture Indonesia, institution needs
an information system that can provide information
in form of dashboard that is related to information of
food availability and vulnerability, food distribution
and reserve, diversification of consumption and food
security, where the three integration result produces
map of food vulnerability that pictures region in
Indonesia that experiences food vulnerability as
effect of unevenly food distribution in region.
Therefore institution can directly making decision to
give several types of help in accordance with food
need in local area through available distribution lane
quickly and precisely.

Fulfilling information need in form of that
dashboard can be fulfilled by developing information
system of food availability and vulnerability, food
distribution and reserve, and diversification of
consumption and food security based on Business
Intelligence (BI). With BI, it will help BKP in
increasing quality of taking strategic decision and
can predict condition of food security in future.

The problems that are in BKP Ministry of
Agriculture of Indonesia are: (1) How to develop
food security information system to know a region
experiencing food vulnerability, as the effect of



difficulty in accessing food from food sources and
distributing it to society, that is shown by dashboard
panels from that system as early warning sign for
getting special treatment in mitigation and recovery
a region experiencing food vulnerability? (2) How to
develop food security information system thatcan give
information related to fast, precise and real time food
security to be used by chairman in making program
plan, determining target, strategy and intervention of
food vulnerability? (3) How to develop food security
information system that can be used by chairman in
giving decision to directly give several types of help
in accordance with food need in local area through
available distribution lane quickly and precisely in
case of a region that experiences food vulnerability?.

According to problems that have been
elaborated before, then the goals of thesis writing
with internship project (IP) lane are: to develop food
security information system that provides dashboard
facility based on Business Intelligence (BI) that
allows chairman to know a region experiencing food
vulnerability, as the effect of difficulty in accessing
food from food sources and distributing it to society,
that is shown by dashboard panels from that system
as early warning sign for getting special treatment in
mitigation and recovery a region experiencing food
vulnerability, to develop food security information
system based on BI that can give fast, precise and
real time information about food security to be used
by chairman in making program plan, determining
target, strategy and intervention of food vulnerability,
in case of a region that experiences food vulnerability,
then chairman can give decision to directly give
several types of help in accordance with food need in
local area through available distribution lane quickly
and precisely.

The benefits from this research are: there
is availability of dashboard from food security
information system based on BI that allows chairman
to know a region experiencing food vulnerability, as
the effect of difficulty in accessing food from food
sources and distributing it to society, that is shown by
dashboard panels from that system as early warning
sign for getting special treatment in mitigation and
recovery a region experiencing food vulnerability.
There is availability of food security information
system based on BI that can give fast, precise and
real time information about food security to be used
by chairman in making program plan, determining
target, strategy and intervention of food vulnerability.
In case of a region that experiences food vulnerability,
then chairman can give decision to directly give
several types of help in accordance with food need in
local area through available distribution lane quickly
and precisely.

Development of system based on Business
Intelligence certainly has been done by previous
research. Development of system by making
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dashboard to present information will ease executive

in doing decision-making compared to must see detail

data in large quantity.

Organization can reach business success by
implementing Business Intelligence because Bl is not
only for internal organization process, but also for
external environment that is mutually competitive,
implementing BI is a new opportunity and possibility
for organization to develop [1].

Ref. [2] states that condition of economy
now, each organization wants to cut expense and do
investment wisely in its business. Eaxh organization
focuses on developing efficiency in its operational
by doing analysis on historical data that is as good
as condition now so executive can make decision
based on startegy that they have. Information is the
most valuable asset in BI or data ware house because
that information can help decision-making that can
increase profit in business.

In organization that implements BI, allows
organization to make real time decision because BI
can integrate all organization needs so executive can
get fast information [3]

The profit of development of system is based
on Business Intelligence, according to Ref. [2]. Bl is
used by management, businessman that helps them
in making decision to support business growth and is
still on top of business competition [4-17].

Analysis method that is used in this writing is
divided into three, which are:

1. Business environment analysis method
Business environment analysis is done by using
SWOT analysis and Current process analysis
(CRUD Matrix)

2. IS/It environment analysis method
IS/It environment analysis is done by using IT
Balanced Scorecard (IT BCS) and portfolio
application analysis.

Method of system development that is done in
this writing is by using method of Vercellis concept
theory [4], where the steps of development are:

1. Analysis
a. Identification of Business Needs
2. Design

a. Infrastructure Recognition
b. Project Macro Planning
3. Planning
a. Detailed Project requirements
b. Definition of the Mathematical Models
Needed
c. Identification of the Data Definition of Data
Warehouses and Data Marts
d. Development of a Protoype
4.  Implementation and Control
a. Development of Data Warehouses and Data
Marts
b. Development of ETL Tools



C.

Development of Metadata

d. Development of Applications

c.

Release and Testing

Method of system development evaluation

TAM method

In TAM method, there are 4 perspectives that
are used as evaluation material of development
of information system, which are:

1.

a.

Attitude Toward Using (ATU), attitude
of user that can be in form of acceptance
or rejection in using information system
application.

Behavioral Intention to Use (ITU), attitude
of user to still use information system
application.

Perceived Ease of Use (PEOU), viewpoint
of users about easiness in using information
system application, easy to be understood,
learnt and used.

Perceived Usefulness (PU), user’s trust on
information system application that can
give benefit in its usage.

Actual Use (AU), frequency of how often
user uses information system application.

Pre-Post Test

a. Interview
Writer will present several questions to
related parties that are available in Food
Security Agency in Ministry of Agriculture
of Indonesia related with system of
availability, distribution, vulnerability and
diversification of food consumption that is
running now. As well as presenting question
related with information that is needed by
executive that is used as support material
in making decision so writer can present
recommendation for strategic information
system planning in future.

b. Observation
Writer observes directly on process that
happens in Food Security Agency and
notes things that are related with problem
discussion in this internship project.

¢. Questionnaire
Writer hands out questionnaire to chairman
in Food Security Agency related with
available IS/IT now and development of
system that has been done.

Secondary data

Secondary data that are used in this internship

Pretest — posttest is used in research of attitude,
the main goal is to compare/ measure the change
in result of done experiment. The result from

project are:
a. Library study

this pretest-posttest will show gain or difference

between conditions before experiment is
and after the experiment is done.

Data collecting method

1.

Primary data
The primary data are:

Analisis SWOT
Analisis Proses Berjalan
(CRUD Matrix)

done

Writer does data collecting by studying
and collecting theoretical data based on
reference books and journal that relate to
food security in this internship project.

Framework that is contained in this writing

can be seen on figure 1.
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Fig. 1: Framework
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Framework in this internship writing is:

1. Know the background of institution that will be
become object in internship project, along with
its task and function.

Formulate available problem thatis in institution
poured in form of question.

Analyze current system. System analysis that
is running is analyzed from business aspect and
IS/IT role that is available in institution.
Basedonanalysisbetweenbusinessenvironment
and IS/IT environment, it is found that there is
GAP between current condition and target from
information system that is hoped. Then GAP
analysis is done.

From the result of GAP analysis and analysis
of business and IS/IT environment, then in the
fifth step it is found solution to develop food
security information system based on BI.

To be able to do development of information
system, it needs to know indicator that is key
performance indicator in developing that
information system. For that, indicator which
will be used in developing that information
system is determined.

After determining variable, development of
information system based on Bl is conducted to
solve problem that is formulated.

Development of system that has been made will
be evaluated to find out the system and business
correlation.

To find out the result of development of system
that has been made has fulfilled chairman’s
need as supporting tool for decision-making
then questionnaire is handed out to chairmen
related with the result of development of that
system.

Making BI implementation plan based on
analysis and model, as well as prototype that
has been made.

Make conclusion and suggestion on whole
content of this internship project writing. Where
hoped conclusion is result of development
of information system can help chairman in
decision-making.

Give suggestion related to development of
information system that can be developed
next.

10.

I1.

12.

RESULTS AND DISCUSSION
Business process of Food Security Agency
now can be seen on Figure 2.
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Fig. 2: Business process of Food Security Agency

Development of system that is done in
accordance with steps of developing system based on
BI consists of:

Analysis phase
Analysis of business environment using
SWOT analysis while IS/It environment
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analysis using IT Balanced Scorecard (IT BSC)
analysis.

SWOT Analysis

In this phase, it is done an analysis related to
internal and external factor of company, where internal
factor consists of strength and weakness, while
external factor consists of threat and opportunity.
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Fig. 2: Business process of Food Security Agency

Figure 3 shows BKP is in quadrant III (W-O) where institution has to increase opportunity to minimize
weakness. The result of SWOT analysis is drawn in form of table which can be seen on table 1.

Table 1: SWOT Matrix

Strengths S1, S2, S3, S4, S5, S6, S7, S8

Weakness W1, W2, W3, W4, W5, W6, W7, W8, W9,
W10

S-O strategy

W-O strategy

Opportunities
01, 02, 03, 04, 05, 06,
07

1. Developing newest information technology
to increase effectiveness and efficiency in
fulfilling need of qualified data and information
related to information of food availability and
vulnerability, food distribution and reserve,
and diversification of consumption and food
security (S1-07, S5-02).

2. Developing an information system that

can integrate realtime data and information
between central and regional to obtain
information related to food availability and
vulnerability, food distribution and reserve,
and diversification of consumption and food
security currently.(S3-06)

1. Developing food security information system in
form of dashboard panels as early warning sign to
get special treatment in mitigation and recovery of
region that is food shortage. (W5-02, W2-0O3)

2. Developing food security information system that
can give fast, precise and real time information
of food security in arranging program plan,
determining target, strategy and intervention of
food vulnerability by chairman. (W3-O1, W2-05).

3. Developing a food security information system that
can support chairman’s decision-making to give
help in accordance with food need through fast and
precise distribution lane. (W7-O4, W9-O3)

S-T strategy

W-T strategy

Threats T1, T2, T3, T4, TS5, T6,
T7,T8,T9, T10

1. Arranging method that can be used to review data
to be information that is easy to be utilized related
user to get information about food availability and
vulnerability, food distribution and reserve, and
diversification of consumption and food security. (S4-
T11,S3-T8,S7-T2)

2. Arranging food security information system that can

be utilized to decrease food and nutrient vulnerability
level by utilizing data and information related with
food availability and vulnerability, food distribution
and reserve, and diversification of consumption and
food security (S2-T10, S4-T4)

1. Building an information system that can increase
uniformity of data and information management in regional
with the central so it produces information and data
management related to food availability and vulnerability,
food distribution and reserve, and diversification of
consumption and food security. (W2-T10, W6-T10, W3-
T7)

2. Decreasing food and nutrient level with better information

through collecting and processing raw data. (W1-T9)

Doing promotion about food security program to attract

4. investor’s interest. (W8-T2, W3-T6)

hed
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IT BSC Analysis a. Net availability of rice
IT BCS analysis consists of 4 perspectives that
are seen from IT point of view, including: institution
R,=P,*c

contribution, user orientation, operational refinement,
and future orientation. The result of each perspective

net net

P, =p—(s+f+w)

can be seen on table 2.

pnet=P—((P*0.9%)+(P*0.4 %)+ (P*5.4%))

Table 2: IT BSC Description:
(Rnet) = net of rice production (in Ton)
IT BSC Strategy Goal of strategy (Pnet) = net of availability (in Ton)

Institution Developing SIKP in As early warning of food p = gross of prOdUCUOH (in Ton)
contribution form of dashboard vulnerability region, (c) = conversion factor (62.74%)

panels that provide fast, arranging program, and (s) = seed data (in Kg)

precise, and accurate determining strategy and — feed (in Kg)

information as support  can support strategic ® eed (in g

of decision-making decision-making (w) = scattered (in Kg)

User orientation

Knowing information
of food vulnerability
region early based on
information that has
been processed to be

As prevention of early
food vulnerability that is
obtained from historical
data.

(Source: Food Security Agency, 2013)
b. Net availability of maize

MnetzM—(s+f+w)

knowledge
Operational Maintaining and So that information Mnet =M ~ ((M * 0'9%)+ (M * 6%)+ (M *5 %))
refinement developing fast, system that is used

Future orientation

precise, and real time
SIKP

can run efficiently and
effectively

Developing reserve Continuing activity that

Description:
(Mnet) = net of maize production (in Ton)

information system, can be done by BKP M i gross of mglzep roduction (m Ton)
price stability and food  in order to overcome (s) = seed d'ata (in Kg)
security vulnerability that will ® = feed (in Kg)
happen after getting (W) = scattered (in Kg)
information (Source: Food Security Agency, 2013)
c.  Net availability of sweet potato
Design Phase

In this phase, it gives information related with
fields that involve in developing information system,
which is: food availability, food distribution and food
consumption. Integration of these three will give
output of food vulnerability region that is drawn with

SPm't - SP B J+W)
SP,, = SP— ((SP*2%) + (SP*10%)

Description:
(SPnet) = net of sweet potato production (in Ton)

s e SP = gross of sweet potato production (in Ton)
color in that vulnerable area. Color indicator can be _ .
) ® feed (in Kg)
seen in table 3. (w) = scattered (in Kg)

Table 3: Indicator of food vulnerability

(Source: Food Security Agency, 2013)

. Net of availability - d. Net availability of cassava
Color . description
meaning (Ton)
C =C—(f+w)
Scarlet 1st priority 0—200.000 Really vulnerable et %90 % o
Red 2nd priority 201.000 —400.00 Fairly vulnerable Cnet =C—((C*2%) + (C*2.13%)
Pink 3rd priority 401.000 — 600.00 Vulnerable alert
Light green  4thpriority 601.000 — 800.00 Fairly safe Description:
Green Sthpriority  801.000 —1.000.000  Safe (Cnet) = net of cassava production (in Ton)
Dark green  6thpriority >1.000.000 Really safe C — gross of cassava production (in Ton)
® = feed (in Kg)
(w) = scattered (in Kg)

Planning Phase

In this phase, it consists of mathematics logic
that is used to obtain information of region that
experience food vulnerability. Where the mathematic
model is as following
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(Source: Food Security Agency, 2013)

Implementation and Control Phase

In this phase, it shows the result from
development of information system that is developed
in Food Security Agency.
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Fig. 4: Business Intelligence architectural of food security information system

The result of map of food vulnerability can be seen on figure 5.
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Fig. 5: Map of food vulnerability
(Source: food availability, May 2012)

On figure 5 can be seen region that is included in:

I'priority : South Sumatera, D.I. Yogyakarta, and
West Sumatera

2"priority : Banten and Bengkulu

3"priority : Papua

4tpriority : Gorontalo and Aceh

S®priority : Jambi, Central Kalimantan, East Java

6"priority : West Java, Central Java, Bali

Then the result of development of this system
can give future prediction with growth percentage
that can be obtained with this formula.

Pri— Prn—1x100%

2 Pr—1

n—1

R=
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Description:
R =average of growth (%) during projection
period

P =Datain year
n = the amount of year

Pt=P,[1+R]"

Description:

Pt = data of year that is projected

Po = data of initial year

R =average of growth (%) in previous period
n = the amount of projection year

(Source: Nur ImdahMinsyah, 2006)



The result of projection within period of next
three years can be seen on figure 6, where historical
data that is used is data from 2001 till 2013. So that
it can predict food security in each region in future.
In this research, it gives prediction of condition of
food security in next 3 years, which are 2014, 2015
and 2016.
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Fig. 6: Prediction of availability in next 3 years
(Source: data of food availability 2001-2013)

The final result of development of this
information system also provides system of decision-
making support that can be seen on figure 7 for the
architecture.
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Fig. 7: Architecture of decision-making support system

Theresult ofevaluation of system development
using pre-post test where each chairman that is in
each field that is asked to fill the questionnaire before
and after the development of information system
that is done. The questions that are asked in the
questionnaire before and after are same. The result of
questionnaire data can be seenin table 4.
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Table 4: Criteria of frequency

Disagree Less Agree Strongly
agree agree
Pre 60 131 94 72
Post 15 44 118 179

If it is seen in form of graphic like is shown
on figure 8.

200 g
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0
Disagree Lessagree Agree trongly
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Fig. 8: The result of pre-post test

CONCLUSION

Fromthe result of development of food security
information system based on business intelligence, it
can be concluded that:

1.  From analysis that is done in internal and
external environment, it is found problem
faced by chairman of Food Security Agency
especially in getting information related to
region experiencing food vulnerability, as the
effect of difficulty in accessing food from food
sources and distributing it to society. However
by developing this food security information
system based on Business Intelligence,
chairman can easily obtain that information
through dashboard panels that have been made.
Thus, chairman can immediately give special
treatment in mitigation and recovery a region
experiencing food vulnerability.

2. By developing information system based
on this business intelligence, chairman can
obtain fast, precise and real time information
about food security. Where that information
is used by chairman in making program plan,
determining target, strategy and intervention of
food vulnerability.

3. This development of information system
can be used by chairman in giving decision
to immediately give several types of help
in accordance with food need in local area
through available distribution lane quickly and
precisely in a case of a region experience food
vulnerability.



So that the development of system doesn’t only

stop in here, then writer suggests several suggestions,
which writer hopes this information system that has
been develop can help more chairman more carefully.
Here are several suggestions from writer:

1.

Giving full support for implementation of food
security information system that has tested its
prototype.

Doing development of information system of
food reserve, so whenever chairman can predict
region that will experience food vulnerability,
chairman can give decision related to usage of
that food reserve.

Developing information system of price
stability that may be one of the causes of
food vulnerability as effect of price that often
increases suddenly and people in middle-
loweconomy class become hard in getting
food.

Developing food security information system,
where the indicatorfrom this information system
related with the amount of adequacy nutrient
that has to be fulfilled by society.
Implementing development of food security
system to mobile so chairman can obtain
information easier. Implementing to mobile can
be applied on mobile with android, IOS and
blackberry platform.
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