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Food diversification Food is one of basic needs of human to stay ativeeans food security take
SCM-IS strategic position for human living continuanceo&dliversification can be a
Open ERP solution in Indonesian Food Consumption Pattern desated from PPH

(Food Consumption Expectation). Implementing Foodemsification can
increase food security when climate, endemic, bjcind seasonal factor
happened. To support food diversification, foremeastivity is food
procurement process, starting from the demand, yotamh, marketing,
distribution and consumption of food. This activigries exist in industry
concept named Supply Chain Management. With comgerice needs into
cassava, this research applied forecasting methgdetict the human food
needs in the future.

The complexity of this research is not only placedthe converting and
forecasting cassava needs but also took on tafaatary. The tapioca
factory is considered as loyal customer of Bulog thidl surely affect the
existing workflow and distributing system.
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1. INTRODUCTION

Currently, food consumption in Indonesia has notediified properly. Indonesian food
consumption still focuses on grains mainly in rizecause it is the main and the first food for them.
Meanwhile, tubers as an alternative solutions comsl approximately a third of a whole portion in
Indonesia (about 2%-6% from the expected consumpti®usenas 2002, 2003, 2004). Even though tubers’
price in Indonesia considered as cheap sourcef®dar in contrast with rice price that increase aB0%
(50% from the expected price).

In order to keep food sustainability, governmenalelished institution named Perum Bulog. Perum
Bulog is the only government institution that itsaim role is managing food needs in Indonesia. For
supporting its obligation, Bulog contribute more imcreasing domestic’'s demand efficiency to reduce
government’s expenses in domestic food. One gidtiies is by food diversification, transferrinige into
tubers consumption as cheaper food sources am@ri®hydrate substance that has almost similavitly w
rice.

Food diversification takes into account in deciggsumber of rice consumption level with enlarge
food’s choices. Basically, diversification is arfoef to gain secondary food sources instead of smdrces.
Diversification can modify people’s level of consaimsm and food substances knowledge. Moreovegnt ¢
heighten the Indonesian’s abilities to compete witker developed countries [1].

The importance of SCM-IS implementation in foodetsification is to help food sources scarcity in
the future through integrated information systentegrated information systems by SCM-IS may improve
Bulog’'s performance to collaborate with its stakebes. As the function of integrated Supply Chain
Management System, that is to integrate informativith food flows between food stakeholders,
communication obstacles, and process redundanaie$e omitted through coordination, monitoring and
control process.
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2. RESEARCH METHOD
In this chapter will be explained about severahtinly concepts as a research foundation, for
example: food diversification, supply chain manageinsingle exponential smoothing.
a. Food Diversification
In farming terminology, diversification is resousctransferring from one source to another mixed
source. This aim is to reduce nature disasterlbkg-term drought that impact to food scarcity. iBes
that, this method can be one solvency to increasadrs’ wealth. Diversification definitions enligint the
importance of low value resources that is transtemto high value resources in farmers’ efforts.
According to several literatures, generally, ditfezation can be explained through these defingion
1. Resources transferring from farmers to non-farraetiities.
2. Resources usage in bigger condition as mixed reseurom several commodities and supporting
programs.
3. Resources transferring from high to low values caities.
Meanwhile, there are the reasons why food divessifdn is held:
1. Maximizing resources efficiency usage mainly indamnd time usage efficiency, efforts symbiosis
and workforce intensification.
2. Reducing production, pricing and incoming risks.
3. Responding demand movements for varied farming codites that is affected by corporation per
capita income and its sustainability.
4. Maintaining land fertility and gradually reducingasystem damage.

b. Supply Chain M anagement

Supply chain management is a strategic managememelmbased on modern information
technology between participating corporations. Mezle, for logistic purposes and capital flow in eld
parts of supply chain management will be controlkedi monitored. Thus, one of its aims for reducing
operations risks, increasing competition and gainmore profits for participating corporations wilke
achieved. The main purposes of Supply chain manageis to hold uncertainty in demand which may be
impacted by demand fluctuation, increase markgtaiese and customers demand fulfilling.

According to Ellram (1991) and Wisner (2003), Sypphain management can be defined as
“design and management, added value from specificgss that may pass relating corporate’s borders i
order to fulfill real demand of customersFurther development and integration between hureaaurces
and technologies is highly correlated with the sgsful of integrated supply chain. SCM is integiay
approaching for planning and controlling materiakams from supplier to end customer by distributed
systems. Generally, SCM concepts according to M&tristopher from Cranfield University, is a ségit
process that manage material, parts or goods mo@nt, movement and saving. This aim is to maximize
profits by minimize order cost.

c. Single Exponential Smoothing

Single exponential smoothing is used to predictifdemand in a short-term considering food need
remain stable, it has no trend and its growth pafteconsistent time after time. The formulae barseen in
these equations (1-4).

L, = [Sum{i = 1 to n)Di] fn 1)
Forecating for all further period same with nowndition of level, thus this equation represents it.
Feoy= Land Feop = Ly (2)

After having result from demand Dt+1, estimatesledmand is done subsequently.

Legp=ali + (1—2)L; (3)

Levy = Sumpnoporen [a(1 - a)"D;.y_n] (4)

F..1 = Next forecast value

b, = Actual demand in t

a = Exponential smooth factor

F,. =L +1.)+5.,, = Forecast for t+
L. = Level forecast in t

T: = Trend forecast in t

F. = Forecast in demand t

D, = Actual demand in t
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d. Forecasting error measurement

In every forecasting, there are always error ratgatds actual data. Measurement of its error can be
measured by several measurements such as MAPE, RMSE or even Directional Statistics (Dstat).
MAPE has been choosen as measurement value ofetfgsrch because it suitable with unite actual and
forecast value.

Mean absolute percentage error (MAPE)
[Fume=1 temi]| gty ot [100] )

MAPE" = (5)

n

3. RESULTSAND ANALYSIS
3.1. Rice Demand Prediction using Single Exponential Smoothing

For projecting rice needs in the future, in thisearch is used simple exponential smoothing with
considering that rice demand has no trend. Fomtgsice demand forecasting results, this reseasdd
MAPE which is should value fewer than 20% to bedmated as valid forecasting. After measuring this
forecast results, it can be seen that MAPE valueféhan 20% and it can be used for converting meeds
to cassava. As a reference, cassava needs is a@mg/day per capita. Projecting result about ricdaere
formed in the table below.

Table 1. Prediction of rice and cassava needsitsigrror measurements

Year Rice needs (Ton) MAPE (%) Cassava needs
2010 3,520,162 3.28 4,049,665
2011 3,562,404 3.51 4,135,538
2012 3,605,153 3.75 4,218,249
2013 3,648,415 3.98 4,302,614
2014 3,692,196 4.21 4,388,666
2015 3,736,502 4.44 4,476,440
2016 3,781,340 4.66 4,565,968
2017 3,826,716 4.86 4,657,288
2018 3,872,637 5.07 4,750,434
2019 3,919,108 5.26 4,845,442
2020 3,966,138 5.44 4,942 351

3.2. SCM Implementation in ERP

ERP Implementation towards SCM-IS in farming goddsed on Bulog Jatim distribution use
OpenERP. Distribution system in Bulog Jatim carsé&en in picture 1.

The old scheme of Bulog Jatim’s distribution pracés done with many parties involved. Crops
produced through three parties; wholesaler, tradecs the corporation. Wholesaler and traders’ jates
selling crops to the traders group. After that,dushould buy crops from the traders group. Bulsg get
crops supply from corporation. Crops supplier thed been received by Bulog then should be dis#ibtd
the main markets and retailer and consumers. Biglpgt as a temporary warehouse. For distributistiem
can be seen in picture 2.

Bulog Jatim is an ongoing business process cemtrdulog Jatim is happened equity distribution
to customers that needs tapioca through the cdiposa Equity process is done by OpenERP and manage
by administrator. Before starting the process, dasting process is began to know how much demand of
each corporation. Each process that is done by rastnzitor will be directly monitored by Bulog Jatim
Workflow in OpenERP can be seen in Picture 3.
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Figure 1. Goods Flow

In OpenERP workflow contain steps for OpenERP dgwekent which is adjusted by business
needs in Bulog Jatim. These are the explanationtakorkflow:

L ogin OpenERP
This is OpenERP homepage for entering passwordvadidity page to pass main page OpenERP.
This page only can be accessed by administrater rol

Input Data Partner

This is a sub-page from Address Book page. Pararerslivided into two categories: suppliers and
customers. The towns that contain more cassavas @ categorized as suppliers and the towns
that need cassava because they don't have thgse &re categorized as customers.

Input Product
Input Product page is located in products menthigpage we should define product type, category
and Unit of Measurement.

Purchase Order
It is used as stock order purchase processing Bopplier for entering in the warehouse. This
process involves the corporation from cassava’'dymers and Bulog Jatim.

Incoming Shipment
This is accepting process and goods validation ithatrdered from supplier. The ordered product
will add warehouses’ stock.

Sales Order
This is product ordering by the corporation to tihvns that needs cassava/consumers.

Dédlivery Product
It is product delivery process from Bulog to custom

Report
It is used as report makers to be distributed areeorrelating town in East Java.
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Figure 2. Distribution System in Bulog Jatim (SCBI-I
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Figure 3. OpenERP Workflow

4. CONCLUSION

This implemented application contributes more toagge supply and cassava distribution. Based on
projecting rice demand can be seen that MAPE vialdewer than 20%, thus this forecasting results loa
concluded as valid results. Converting rice crage icassava crops is considered by reference Heit e
person needs carbohydrate’s substance in 277 graans/

For creating integrated distribution system, irs tleisearch is used OpenERP application which take
part as automatic distribution from the corporatimncustomer by the corporation’s partners (KUD).
Furthermore, suppliers will send cassava to theo@ulatim and finally is transferred into customers.
Distributed cassava is 60% from yearly crops stankl the remaining portion is distributed to Tapioca
Factory to be processed in advance. Technicallstoouer do sales order to Bulog Jatim and afterttiet
are sent to customers’ location.

Last process is report making for distribution gmdduct movements from Bulog Jatim to end
customers. Information specification that is digplh consists of cassava’s stock in Bulog, in antl ou
cassava’s quantity and cassava income to every.town

REFERENCES
[1] M. Ariani, Diversifikasi konsumsi pangan di Indonesia: Antaeaapan dan kenyataa2004.

[2] L.M. Changand H. M. WarkKnowledge Value chain model Implementer for Supipain
Management Performanc2009.

Copyright © 2013 ISICO



Artificial Intelligence and Enterprise Systems Tkak 281

[3] F. Pinckaers, and G. Gardingddpen ERP, a modern approach to integrated businessagement,
2009.

[4] S. Liuand B. Wustudy on the Supply Chain Management of Global Goieg 2010.

[5] BPS. 2004Konsumsi Kalori dan Protein Penduduk Indonesia Baovinsi 2004 Buku.2Jakarta

[6] N. Gunningham|ncentives to improve farm management: EMS, sugipdyns and civil society 9,
2006.

[7]1 S. Chopra and P. Meindbupply Chain Management Strategy, Planning, & Opena2nd ed.).
Saddle River, New Jersey, United States of Amefecantice Hall, 2009.

[8] P.K.Joshi, G. Ashok, P.S. Birthal, and L. TeiwaAgricultural Diversification in South Asia : Pattes,
Determinants and Policy ImplicatiotFPRI, 2003.

[9] L. D. Simchi, P. Kaminsky and L. E. Simchi, Dggsing and Managing the Supply Chain: Concept,
Strategies, and Case Studies, 2nd Edition, McGralyz803.

[10] Y. Hayami and K. Otsuka, Beyond the Green Ratimn: Agricultural Development Strategy into New
Century. In Agricultural Technology : Policy Issues International Community. Washington DC.
USA. The World Bank. 1992.

BIBLIOGRAPHY OF AUTHORS

Erma Suryani, ST. MT. Ph. D.

Lecturer at Information System Department in Instiieknologi Sepuluh Nopember Surabay:
Writer of Modeling and Simulation (2006) by Gralrau Publisher and System Dynamics
Framework (2012) by ITS - Press.

PhD in National Taiwan University of Science andHmology (NTUST) - Taiwan

Erma Suryani has done researches in several arelags System Dynamics, Modeling and
Simulation, Supply Chain Management

157

Retno Aulia Vinarti, S.Kom., M.Kom.

Lecturer at Information System Department in lastiteknologi Sepuluh Nopember Surabay
Graduated in ITS for Bachelor and Master degredy mo€umlaude honor.

Belong to Decision Support System (DSS) — Researchr€ErS

Retno has expertise in Time Series Forecasting

157

Radityo Prasetianto Wibowo, S.Kom., M.Kom.

Lecturer at Information System Department in lastiteknologi Sepuluh Nopember Surabay
Graduated in ITS for Bachelor and Master degree.

Belong to E-Business — Research Centre ITS

Radiyo has expertise in Software Engineering

157

Copyright © 2013 ISICO



