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Abstract

The paper discusses the potential uses of foragaai a managerial decision-
making tool in the functional management of a comypfrom value-chain
perspective. The paper first establishes and dissushe link between the
functional management and forecasting functiothdn discusses the potential
uses of it for each managerial activity in valu@iohin detail. It is pointed out
that forecasting is a central managerial activityriost of the decision-making
processes within value chain and potentially it dasgnificant contribution to
the value creation processes in companies.

Keywords: Forecasting, functional management, value-ctaggision-making,
competition

Fonksiyonel Yonetimde Tahminin Roli ve Potansiyeli: Deger Zinciri
Perspektifinden Bir inceleme

Ozet

Bu calsma, yoOnetsel bir karar alma araci olarak ‘tahmirim isletmenin
fonksiyonel ydnetimindeki potansiyel kullanimlariideger-zinciri’ baks
acisindan taggmaktadir. Cabma ilk olarak fonksiyonel yonetim ile tahmin
fonksiyonu arasindaki gkiyi ve daha sonra da ‘der-zinciri'ndeki her bir
yonetsel faaliyetteki potansiyel kullanimlarini a@dt olarak targmaktadir.
Tahmin’in deger-zinciri icerisindeki karar-alma sireclerininggmda merkezi
bir ybnetsel faaliyet oldiuna ve potansiyel olarakslétmelerdeki dger
yaratma sireclerine olarak 6nemli bir katkisi glga saret edilmektedir.

Anahtar Kelimeler: Tahmin, fonksiyonel yonetim, der zinciri, karar alma,
rekabet
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1. Introduction

In today’s world competition is getting more andrmantensive in almost all

markets. In such a competitive environment, ol the firms that are able to
see and predict the future and those that aretabdelapt themselves to new
conditions achieve their goals. Those that are len@bmanage reconditioning
themselves to the new states may have to be eiftledrawn from the market

or continue their operations as a small company.

Managerial decisions form the basis for firms toedi their operations. For a
successful company sound decision-making is on¢h@fmain factors and,
thereby, for its ability to compete and, in esseroesurvive in the market.
Managers make decisions based on cases, assumpidasinformation, etc. It
is important that the decision-makers have trdahbie, and up-to-date data and
information on hand for the decisions they makereEasting can simply be
described as an activity and process that prodtleesdata and information
needed by companies in a systematic approach aswkgy for managerial
decisions.

Most of the literature of forecasting has focusadhow to obtain the data and
information needed from the forecasting processes leow to improve the

accuracy of forecasts obtained. However, compaigtilittie attention was

given to how to use forecasting as a functional aganal tool or how

effectively the forecasting function is used in @amies in order to make
effective operational decisions.

Additionally, the current literature of forecastinfgcuses mainly on the
technical side of the issue. The research isswdsdi®, but not limited to, how
to improve forecasting performance, which methods lzetter, whether there
exists any specific method for specific forecastimgblems and/or forecasting
cases, if data issues increase forecasting perfm@naand new forecasting
methods (Makridakis and Hibon, 2000; Makridakislet1993, 1982).

The selection of an appropriate tool for decisiasking, including forecasting,
is something that mostly interests the manager{syspecific position(s).
However, it is within the interest area of researshto apply, describe, and
point out new application areas of forecastingnst mmanagers’ attention can be
attracted to the issue. Surprisingly, the foreagstliiterature makes little
emphasis on the utility areas of forecasting andwbat kind of problems
forecasting can be used to assist managerial deaisaking. As forecasting
can be used in a variety of problem situations l#ervice and manufacturing
firms, this is not adequately emphasised in therditre. While the technical
side of forecasting has been brought forward, theaygerial side (or problem
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solving capacity) mostly has been put aside. Thidysbrings the issue to the
attention of both practitioners and academicianhéncontext of ‘value-chain’.
The utility areas of forecasting are investigatedider to highlight its potential
as a managerial decision tool and the likely bésédr functional management.

The purpose of this paper is to investigate howihtite forecasting processes,
as an information and data production mechanisnch sas market share
forecasting, inventory forecasting, sales foreagstcash flow forecasting, and
cost forecasting can be used for functional degisiaking. The paper makes a
panoramic review of the utility areas of forecagtmithin the context of value-
chain management. It contains four main parts. 3éwnd part discusses the
value of forecasting as a decision tool in the fiamal management context.
The third part discusses the contribution of fostiog to functional
management in the context of ‘value-chain’. Finatlye last part contains the
summary and conclusion.

2. Forecasting and Functional Management

Forecasting simply refers to a ‘process’ of predictthe future. Functional

management refers to the management of specifimdmss functions (e.g.
marketing, finance, and manufacturing) in a companye functional level

management is the main management unit throughhwthie strategies are put
into application. Therefore, there is a common grbbetween forecasting and
functional management, the former one being ancéff®e management tool.
Almost all management levels from the lowest to thp (e.g. functional,

business, and corporate level managers) need t thag decisions on data
(and information). Thus, data (information) are ¢hecial input to professional
decision-making.

Functional level management performs the basic ¢éslollecting the data and
information required which many decisions (incluglstrategic ones) are based
on. These data and information can best be obsesweld obtained in the
functional level. Therefore, they are mostly proetiat the functional level and
transferred to the upper level management frometh&s one of the main data
(and information) producing mechanisms, forecastigp mostly operates at
this level and helps management obtain the requiagal (information).

Management in any company is supposed to be it¢erés the future to form
decisions concerning with it. Forecasting is a nganial function and process
about the future. From this perspective forecastisigan activity within
functional management and closely related to itathakes the forecasting a
valuable tool for management is the uncertaintyhim future, which is almost
always contained some degree of it. There lies @n¢he main roles of
forecasting, which is to remove and, at leastetiuce it. Therefore, there is a
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one-to-one connection between forecasting and nesmeigt in terms of their
purposes.

In such a frame, company management is expectefllio maximise the
benefit from forecasting. To be able to do it, fleeecasting system in a
company should be integrated to, especially funelio management. This
process has two basic dimensions: (1) the proaluaf the desired forecasts
when needed and (2) putting these forecasts intopusperly. As with any
other decision tools, a failure in utilizing thisot will make it difficult to
achieve the desired plans, especially if a padicdecision is heavily based on
the information from the forecasting system (e.g.decision regarding
manufacturing capacity planning based on salesé#asts).

Forecasting process includes many activities sgctiaga collection, data pre-
processing and preliminary data analysis, forecgstiethod selection, which
also involves model selection, model fitting, ani@gmostic checking, and
control in a forecasting system in use. This, ‘pa%t, feature of forecasting
worth making emphasis on. In such a process, fetecphas lots of potentials
for functional level managers such as revealingesgsdynamics, problem
determination, monitoring, and control.

In terms of application areas, forecasting costket share, sales, inventory,
cash flows, dividends, stock prices, and capaeitjuirements are only some of
the internal utility areas besides interest ratgfation rates, and growth rates
of economy, which are some of the external utditgas.

There exists a significant set of forecasting téples available to use. This
offers managers the flexibility and capability teatl with various types of
forecasting problems. It also increases the leYaltitisation of forecasting
function, which is directly related to the solutsooffered for different decision
domains. The forecasting literature is rich in t@gting methods at hand. These
methods can be classified in various ways: Statistand judgemental or
quantitative, which includes time series analysmsl a&asual methods, and
qualitative, which includes sales force estimag®cutive judgement, market
research, and the Delphi method

! Qualitative techniques:

a) Sales force estimates are a method of forecasting based on compilation of
periodic personnel estimates of future demandshbymembers of sales force
in a company.

b) Executive Judgement summarizes the opinions of a group of executives t
obtain a single forecast. The opinions are mosthged on executives’
experience with similar products or services.
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Time series analysis is a statistical approach that mainly relies astdrical time
series data, which are the data observed in regoiarintervals, to predict the
future.

Casual methods use historical data on independent variables, sash
promotional campaigns, economic conditions, and pmiitors’ actions, to
predict the future behaviour of forecast subjetteSe are the methods such as
the linear regression, which explains the relatim$etween the dependent
variable and other internal and external independatiables (factors).

Qualitative technigues mostly rely on managerial judgement and
experience and other sort of qualitative infornratio generate forecasts.
This sort of techniques translates managerial joe, expert opinion,
and survey results into quantitative estimates. Saithe qualitative
techniques are sales force estimates, executivgejent, marketing
research, and the Delphi technique

¢) Marketing Research can be expressed as a systematic approach tingreat
testing hypotheses about the market. The analysdsaged on data, which are
usually gathered by survey methods. That is whgnaty sometimes be an
expensive method and may lead to faulty and ‘difficto interpret’
conclusions, especially if the sample is not thresentative of the population.

d) Delphi Method is a process of obtaining agreement from a groupxpkrts,
which generally includes several steps (panelspatensus search. It is useful
especially when there are no historical data toelibgy statistical models and
when judgement or opinion based on experience #undly of the market,
industry, or scientific developments are the onasds for making forecast.
The Delphi method might also be useful for longgariorecasts of product
demand, sales estimates of new products, and tleclical forecasting (e.g.
estimating the future of intelligent manufacturisgstems). Delphi method can
be preferred in estimating the changes and dinestia environmental and
social forces such as quality of life, governmengtglulations, and competitors’
actions. The results of such a process can pralirgetion for a firm's R&D
activities.
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Figure 1: The type of forecasts that companies pesfm

There are several survey studies of forecasting faat, 2002: Chapter 3;
Pohlman et al., 1988; Watson, 1996; Duran and BJof©98; Fildes &
Hastings, 1994; Dalrymple, 1987; aktibntzer & Cox, 1984). While the studies
by Pohiman et al. and, partially, Polat are moecsje to cash flow forecasting
practices, those by Duran and Flores are more gkeridre others focused more
on sales forecasting practices. For instance, R@02) has examined the
opinions of forecasting experts on some generackmsting issues, in addition
to some specific ones concerning with cash flowedasting, in British
companies. The study has revealed that the sutvegpenpanies perform
variety of forecasts (e.g. sales, costs, revemugniory, capital expenditures,
working capital forecasts) (see Figure 1) and ddoit different purposes
including financial, operational, and investmenarpling, general decision-
making, monitoring, and control. The findings clgdighlight the importance
and functionality of forecasting for managerial idem-making, where
forecasting is related to many decision areas. Sthdy has revealed that the
people who are interested in and who directly atfirectly undertakes the
forecasting task are mostly, in 8 of the 10 comgsnupper level managers
such as chief executive officer (CEO) (1), finamtectors (3), and financial
controllers (4), where the figures in the brackstsow the number of
companies. This can be taken as a clear indicafidforecasting’s potential for
managers and its relevancy for decision-making.

Polat's (2002) study has also brought to light tl@icording to the experts,
forecasting is a multi-purpose managerial toolhds many potential uses in
most of the functional management processes, equdielow, although more
in some of the areas than it is in others.
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3. The Contribution of Forecasting to Functional Managment and
Value-Chain

One of the most apparent contributions of forengdd functional management
is that of to functional decision-making, whose afighe main purposes is to
help create competitive advantage through valuatiore Even though the role
of external factors of business cannot be igndremost of the contribution to
creating ‘competitive advantage’ come from the rimé and functional factors
of business. Therefore, it is needed for any fionedncentrate on its functional
strategies, which refer to the strategies deterthinethe individual functional
areas (e.g. manufacturing, marketing, R&D, and humsources). Forecasting
can bring about a major assistance to establisthioge strategies in each of
these areas, which are the leading factors iniogeatompetitive advantages’,
the building blocks of competitive power in compeami

A company can creafgistinctive competencies’ through its value-chain, whose
elements are mentioned below. Each of the valugr@iaments has significant
contribution to the creation of distinctive competies in companies. The
purpose of utilising the forecasting function ireslk activities is to increase the
efficiency of the value-chain elements and the moution of them to the
competitive power of the company.

The ‘value-chain’ consists of two main activity gps such as primary
activities (manufacturing, marketing, and afteresalervices) and support
activities (materials management, research andl@@went, human resource
management, and information system support) irptbeess of value-creation
in a company (Hill and Jones, 1992: 107-139), whbeebasic feature of the
second type of activities is to provide input intikee manufacturing and
marketing functions.

3.1.Primary Activities and Forecasting
3.1.1. Manufacturing

The purpose of a company’s manufacturing stratégylsl be to produce cost-

competitive products that are sufficiently highgimality. The experience curve,
the product-process life cycle, and the flexiblenofacturing technologies are
the three factors that require specific attentiorachieving cost competitive

production. Therefore, the link between forecastind these factors, especially
that and the last two, is the main issue here. pitteire below simply depicts

data and information interchange among the managemmarketing

2 “The term distinctive competence refers to a comypstrengths that competitors can
not easily match or imitate. Distinctive compet@saiepresent the unique strengths of
a company.” (Hill & Jones, 1992: 102).
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department, forecasting system, and productioreBystvhich assumes a full
integration among these departments.

Management

Production System < = Forecasting System  [«¢—» Marketing Dept.
i 5 o3 5 ? External
" | Forecasting P __ Sales For Data Sources
@ 53 Predictior
8 y 5 L S—
S -» Method Selection % > ]
(0] W /
5 Just In Time (JIT) 4 _ :5: § %glkzs
g8 |l » Data Processing 2 / /
©
: e
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Ly Data [ %
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Figure 2: Data and information interchange among meketing and

production functions and forecasting system under mnagement

Firms may use any of the production systems inolydnass, Just-In-Time
(JIT), or flexible production systems. Regardlesshe production system in
use, management has to base many of its producamisions on the
information obtained from a forecasting activityhish might be of any kind,

which also use the data from the marketing systéherefore, forecasting
function plays an intermediary role between thedpotion department,
management department, and the market (custonieqmpvides the flow of

data continuously and closes the gap between tgauption time and the times
of sales.

Flexible manufacturiny is, for instance, one of the production methods
developed for reducing manufacturing costs. Fote@asgoes into use in
manufacturing processes in many aspects includthgduling and capacity
planning. The companies that produce goods and services lmmsedstomer

% The term ‘flexible manufacturing technology’ refep a collection of computer-based
technologies that are designed to (1) increasautitization of individual machines
through better scheduling, (2) reduce set-up tiraad, (3) improve quality control at
the manufacturing processes. Being different frommass production schedule, the
flexible manufacturing technologies allow compantesbe highly responsive to
unique customer demands and, at the same timenpete on the basis of cost (Hill
& Jones, 1992: 116).
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order may need to forecast standard labour or madidurs required of each of
the critical resources besides the number of uoftsproducts, based on
historical data and patterns. For such companissimation of labour or
machine hours may sometimes be crucially importantscheduling and
capacity planning (Krajewski & Ritzman, 1993: 436) meeting customers’
demands.

The forecasts of the material requirements of exdctne machines, operating
times and labour requirements needed to comple¢eifgp manufacturing
processes in each step of manufacturing processss e needed for
maximising the (automatic) distribution of matesialnd labour times among
machines and, by doing so, it can significantly rioye the efficiency of
manufacturing processes and reduce the costs. dabig has lots to do
especially in circumstances such as producing #tienates of the time and
amount of specific customer demands so that it dwesinterrupt the usual
manufacturing schedule of the company and helpgtermining the patterns of
unique customer demand. Also, for instance, thecst errors can be utilised
to be the cost determinant. Based on the statdeoffdrecast errors, which
correspond to over or under production based onstdles and demand,
production schedule can easily be adjusted. In auzdse, the maximum cost is
directly related to the size of forecast errors. Ba other hand, in “mass”
production schedule, maximum cost is directly edato the amount of stocks
ready for sale. In that case, the cost can be dirtkethe amount of stocks —
amount of sales- because the production is mast®t.

Additionally, forecasts also determine the basisuagptions of financial
projections related to production activities. Fastance, financial budgets are
variable based on different expense patterns fofing levels of production. A
firm’s production level is related to its sales amb In order not to give any
gap between the production schedule and the defoatitd products, forecasts
are the proper information needed in a companyyloich the financial budget
is based.

3.1.2. Marketing and Sales

Marketing is the second area in which forecastingkes significant
contribution to functional decision-making. There anany decision areas and
uses of forecasting within it: Sales forecastsjristance, are the basis for many
other functional decisions. It provides a pointstdrt for assumptions used in
various planning activities (Johnson et al., 19941). Almost all functional
areas of an organization have a planning task, aintheir projections and
future estimates depend upon the forecasting lgfveales. Sales forecasting is
the most important planning task within any compkarge or small (Johnson
et al.: 192).
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Sales forecasts mainly refer to an estimate of emmsales for a specified
future period. Sales forecasting is an integrat pathe marketing information
system and helps many functional-area managersfisagrily in decision-
making as well as sales managers. Sales forea&stna of the most widely
used information in marketing. The forecastingréitare is also quite rich in
this area. For instance, Watson (1996), Fildesl Hastings (1994),
Dalrymple (1987), and Mentzer and Cox (1984) ames®f the studies that
review the sales forecasting practices in compahikdsh (1998) discusses the
difficulties and problems with sales forecasting dyclical markets (in the
aerospace industry, where there is a high degreeas#rtainty and cyclicality),
in which cases the support of forecasting functi@eomes highly significant
for the future projections of production, marketirfguman resources, and
financial decisions (e.g. budgeting, financing, aneéstment planning).

There are many reasons for the wide use of forecpist sales prediction. Each
of the decision areas such as inventory, employmeapacity planning,
production scheduling and distribution is direatyated to the sales forecasts.
Some of the decision areas closely related to $atesasts are as follows:

1) setting of financial budgets, in which the expepagterns may differ
based on varying levels of production,

2) setting of sales budgets, which is a management fplaexpenditures
to obtain sales goals.

3) establishing sales quotes, which are the salessgealight by
management, where sales forecast is one of the me@sionable
foundation upon which quotes can be set,

4) projecting of staffing needs by human resourcesagament,

5) using as aids in establishing and controlling ofegaand capital
budgets by financial executives,

6) scheduling of purchasing and production activities,

7) controlling of inventories (Johnson et al., 199921

If the sales forecasts in a company are not goadigin it may have serious
effects on the efficiency of each of the functiomaanagement areas. For
instance, the following key decision areas are idemsd to be ‘central’ to
functional and strategic marketing management andhé development of
marketing competencies, where the forecasting fomcis of particular
importance for each of these decision domains:
1) The selection of target market segments that daéterrwhere the
company will compete,
2) The design of the marketing mix (price, promotiprgduct, place) that
determines how the company will compete in thesgetamarkets,
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3) Positioning strategy,
4) Pricing: The prediction of the best suitable pfimea specific product,
5) Advertising media selection: The prediction of thedia to be used and
their effectiveness and contribution to the safes @ompany.
In this sense, the forecasting function in a corgpzan be said to be a major
tool that strengthens the marketing function irangany.

Additionally, forecasting, a process that includesalytical and informative
procedures (e.g. data analysis), can be used tdanahe product life cycle
process. The development of product life cycle proceducas be observed
from the data collected step by step, from whiah téndency of the product-
process life cycle can be forecast with respecth® sales of a company.
Through the investigation of product-process lifele and consumer demand
for the products in the market, the changes in wmes tastes and the direction
of demand can be investigated and forecast.

Forecasting, especially sales forecasts, is alsotrale to the demand
management®, which is a particularly important process in @ffintly utilizing
resources and production capacity (Krajewski & Ren, 1993: 434), which is
based on the information about the timing and theumt of demand provided.
One of the factors that drive the demand manageisdhe likely higher costs
associated with producing for peak consumer dendamihg the peak demand
period. To reduce these costs, firms often usesgdricentives or advertising
promotions to encourage customers to make purchasésre or after
traditional times of peak demand (Krajewski & Rim 1993: 434). For
instance, many telephone companies, including §hrkielecom, encourage
customers to make long distance calls after nobuainess hours by offering
lower evening and weekend rates. Demand managdmextremely important
especially in such circumstances that a companyHtiasited capacity and that
it cannot meet the demand. Thus, the existing égpean be used efficiently
and meeting customer demand at the same time. &udpplication would
prevent the company losing its market share, dtreSaustomer dissatisfaction
due to insufficient supply or poor service quality.

Based on two principles of marketing strategy:tfi choice of target segments that a
company decides to focus on and (2) the desigrhefmarketing mix to create a
differential advantage that defines how the compaillycompete with rivals in each
segment.

The term describes the process of influencingtiiméng and volume of demand or
adopting to the undesirable effects of unchangedbl@and patterns. (Krajewski &
Ritzman, 1993: 434).
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Forecasting function serves as a utility tool tgulate the capacity and demand
irregularities like if there is a capacity insuféiocy in some times and slack
capacity in other times. Also, labor costs, inveyptmosts, and material costs are
also some of the other factors that require fotscasorder to reduce the costs
associated with them. Additionally, long-term plamnfor sales, profits, and
capacity are also the areas in which forecastiisgdta to do with.

3.1.3. After-Sale Services

After-sale services are another area that hashaguotential use of forecasting.
After-sale services mainly refer to the servicebvdeed to the customers after
the sale of products and services (e.g. warranties,availability of service
networks and spare parts). The importance of tlseseices has increased
considerably especially in the recent years dufi@¢achanges in the marketing
concept, market conditions and competition whiclgesting more and more
intensive. Especially, the establishment and maariee of a service network
can be a very costly operation and the after-saleice costs can sum up to a
considerable amount, sometimes much higher thart ishastimated, due to
intensive competition in some industries (e.g. letiatd appliances). Company
managers have to pay attention to after-sale s\fir two main reasons: (1)
To maintain customer satisfaction and (2) to misarthe cost of these services.
Forecasting can be used as a very effective taacreasing the service quality.
For instance, a household appliances company caease the service quality
with a better scheduling based on the estimatdéiseohiumber of calls and their
timings from customers for service and with thenestes of the number of
spare-parts to be used in its after-sale serviegs (vithin warranty period),
labour hours and personnel for service, and thebeunof service stations
needed in a specific region, which minimises tlwegfe costs of spare-parts,
financial expenses tied to these parts and theneadrcosts of service points.

3.2. Support Activities and Forecasting

3.2.1. Materials Management

Forecasting function also has a major contribut@support activities in value
creation, which includes materials management,areeeand development,
human resources management, and information sysimagement. Materials
managemefitdeals with purchasing, inventories, productionnplastaffing
plans, schedules, and distribution (Krajewski &Rian, 1993: 521).

® According to materials management approach, psieba production, and
distribution are not separate activities but thmspects of one basic task. It controls
the flow of materials and products from sourcesugply through manufacturing and
channels of distribution and into the hands of @un&rs; in order words, through the
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Materials Management Cycle

Acquisitior] ®| Storagel | Conversior®| Storager®|Distribution

Forecasting

Figure 3: Materials Management and Forecasting Sysin
Connection

The role of materials management is to overseehpsing, production planning

and control, and distribution, which is also redgrto as logistic management.
An efficient materials management can significantgduce its costs and

increase product quality. The figure above reprssire materials management
cycle and the relationship between forecastingesysand the procedures
(and/or functions) within it. As the figure puts dearly, forecasting has

potential uses in most of the procedures. Siniseakplained under the relevant
titles in detall, it is not mentioned here agaimtoid repetition.

The costs that can be saved from a function orguohoie is, besides other
factors, directly related to the size of spendimgthat function. How important
is forecasting in material management and how maah it contribute to it?
Forecasting is involved in most of these manag@natedures, although more
heavily in some (e.g. inventory management) thanothers. Inventory
management is an essential part of materials mamage Inventory is a stock
of materials held to satisfy some eventual demarttiraquirement. However,
demand is rarely constant in most of the timesiasdmetimes may fluctuate
highly, which refers to ‘uncertainty’. Demand urtaénty can lead to ordering
too much or too little, which can result in a costcustomer service penalties
(Krajewski & Ritzman, 1993: 563). Holding inventory not free of costs,
which sometimes sums up to a very high amount afeyioHolding (carrying)
costs may vary between 20-40 percent of the invgistovalue in a year
(Krajewski & Ritzman: 506).

The utilisation of forecasting techniques for ink@y control is very intensive
and a great amount of academic efforts have beemt $p developing specific

value chain. Coordination and control of the maleflow give a company the
opportunity to take advantage of cost savings, it reductions, and performance
improvement opportunities, which would be unavddabwithout materials-
management function (Hill & Jones: 124).
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forecasting techniques in order to ease inventoanagement. The current
literature of forecasting in inventory control showthat the gain from
forecasting might be considerable in many casesttasr@ are lots of potential
to develop, too. The search of the forecasting odshhat may provide the
highest potential gain and that may give the highamtribution to the
inventory management has still been going on feeisd decades (see Gardner
and Diaz-Saiz, 2002), one of the early examplestoth is the development of
exponential smoothing method by Brown (1963). Tatedt examples of these
efforts are either in form of developing new forgtireg techniques or
improving the existing ones (see Synder et al.2200

For instance, consider a supermarket chain thi thelusands of items, where
the company has to invest a few hundred thousanahélions of dollars for the
purchase of even a single product in the inventbiyis thought the number of
products that the company sells, the amount of mdoebe tied up with
inventory can easily be estimated. In such a compdorecasting can
contribute to the release of lots of money tieduigh the inventory by reducing
the amount of it (e.g. reducing storage costs otlpets and raw material and
the costs of financial resources tied up).

Another role that forecasting plays with inventdigrecasting is to help
maintain and secure an inventory level that méetctistomer demand, protect
the firm from losing the company's loyalty and logi customer. It is
particularly important in cases where the movingllifsg) speed of different
products in a firm’s product line differs substatiyi. Analysis and monitoring
of the moving speed of products is needed and tlefpf detecting which
products should be included and excluded from ttoglyct line so that, for
instance, new shelf spaces are opened for new giooiuthe market.

For a more concrete example, consider a car matuéscthat assembles
thousands of parts in its assembly line. It mayeh@vstore millions of parts in
its inventory, where obtaining some parts may neglonger time than the
others. The company needs to make forecasts gfneay several months to 1
or 2 years market demand (under various economiudittons) for its
production so that it can manage its material mreguénts for its inventory. The
number of parts to be used during production igdasproduction schedule,
which is directly related to the demand forecastsades forecasts. Therefore,
there is no need to store parts to be used latesuth a case, the use of
forecasting is expected to reduce the costs ofnitavg, protect the company
from losing sales and, in turn, its market shamne, give opportunity and time to
plan and adjust its production schedule beside® smher benefits.

Inventory is also formed for the purpose of meetingtomer demands, which
requires accurate prediction of the demand patternerder to be able to
decrease the associated costs. In cases whemgdnyés centralized rather
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than regionalized, called ‘pooling effect’, demaisdess volatile and, that is
why, more predictable (Krajewski & Ritzman, 19939 If inventory is
regionalized, it may show different regional chéges and volatility features
based on regions. In such instances, inventorysipradictable as it is in
centralized inventory but the need for inventorgefrasts increases for a better
and more efficient inventory management.

In order to put it more clearly, let us considee fbllowing quotes about the
importance and the size and weight of the materi@®iagement functions.
“The typical U.S. manufacturer spent 40 percenitofotal income from sales
on purchased materials and services in 1945. Toyopion rose to 50 percent
in 1960 and stands at more than 60 percent tod&ry.1990 more than $ 1

trillion in inventory were held in the U.S. econonThis inventory total is 2.7

times larger than the economy’s monthly salesrtalfconsumers.” (Krajewski

& Ritzman, 1993: 489). A more specific and detaistribution of inventories

is expressed in the figure below.

Manufacturing
36%

Retail Trade

22% Wholesale Trade
22%

Source: Economic Report of the President, 1991
Figure 4: The distribution of inventories

All these quotes and figures show that any contigbufrom forecasting

directed at establishing an efficient materials aggment function so as to
reduce materials management costs has a signifiedune. Although there are
some inventory systems (e.g. Just-In-Time, Jiiventory systems and flexible
production schemes) developed to reduce the ingemiosts and it provided
significant savings in many companies, the appiitalof these systems may

Just-In-Time (JIT) Inventory System: Inputs areipphd from suppliers to
manufacturers at the last possible moment. JITireguhat a company enter into a
close relationship with its suppliers, which inadsdthe establishment of computer link
between suppliers and the company to facilitatediaation and scheduling. The major
cost saving comes from increasing inventory turnowsich reduces inventory-holding
costs such as warehousing and storage costs (Hithrées: 122). The drawback of JIT
systems is that they leave a company without aebsfbck of inventory.
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be limited to specific type of companies, espegidlia company’s number of
suppliers is high.

Another area in which forecasting has a very mpgiential role ighe quality
control, which is a sub-area of materials management. quadity of input
materials is particularly important in the prodoatiof higher quality products.
The number of defect parts that are likely to go manufacturing process can
significantly be reduced to a certain level throughality control methods
before they go through the manufacturing proceske Tutilisation of
sophisticated statistical quality-control proceducan significantly reduce the
number of defects in finished products and, theréte cost of manufacturing
and after-sale costs.

Statistical quality control has been an active asde field for about a century
(Ramjee, Crato, and Rey, 2002: 291). In most ofghality control processes
the observations are taken in time series forntatisfcal properties of control
charts (e.g. stationarity, nonstationarity, indejete of observations, and the
presence of autocorrelation between the obsengtioave been very much a
concern for many researchers. Time series methadh as ARMA and
ARIMA have already been in use widely concerning plerformance of control
charts. Among many, Montgomery and Mastrangelo 1198nd Wardell,
Moskowitz, and Plante (1992) have applied time esennethods such as
Exponentially Weighted Moving Averages (EWMA) toatsstical quality
control and found them to be very effective for mmning stationary processes.

For the sake of simplification, let us consider h@nitoring of a manufacturing
process that yields defect parts. In order to dater if the defects are
generated by a random or a specific process (mgarl or non-linear), the
mechanism can be investigated and analysed thretafistical forecasting
procedures. For instance, assume that it was dietednfrom the graph of the
quality control data that every'Part of the bulk of 50 parts comes defected. In
such a case it is apparent that there exist soot#gmns and these can, most of
the times, be detected with simple statistical pdoces. Additionally, the
forecast of defect parts can be used to analyaedfhow the cost structure of
manufacturing changes or is affected.

The figure below shows a simphgpothetical example of the number of defect
parts detected from a manufacturing process, wkath is generated by a
linear and a random mechanism. In linear proce#sssmuch easier to detect
the problem that causes the defect parts, comgaredproblem created in a
random process. Nevertheless, there should be littrry about it, if the

process is a random one because it may rathertoefer unsystematic problem.
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Forecasting function visualises the data generaied specific process. A
visualised data set would make it easier to datecproblems appeared in the
data generation mechanism so that the necessasuresaare taken as early as
possible. Forecasting function can also visuahgeténdency of the defect parts
produced so that the estimates of the number afduiefects are made under
specific circumstances.

Number of Parts

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Control Times

Figure 5: The graph of number of&fect parts generated by
linear and random processes

A further area with a very potential use of foréragis the distribution and

collection management. The distribution function is related to the masmgnt

of flow of materials from manufacturers to custoséor from customers to
firms, especially, in service firms), involving sage and transportation of
products, materials, and/or services. Distribufiomction is important both for
manufacturing and service firms. Manufacturing rmay need to distribute
hundreds or, sometimes, thousands of items toilulistr to variety of places.
The service firms such as Federal Express, TNTtigfu¢argo and Aras Kargo
also have many potential uses of forecasting. Téay use forecasting for
planning the quantity of products (deliveries) te #hstributed (or collected
from various collection points for service compaijevork force, distribution
vehicles, etc. based on different regional ared®e benefits expected from
forecasting function would generally be proportiota the alternative costs
born from forecast subject. For instance, an irsgea the delivery times may
cause the company to deliver poor quality of sesjiavhich, in turn, lose its
market share. Another example is such that, asstimenumber of calls that
reaches to the customer service of a (mobile) plvongpany to report service
demands. In such a case, forecasting can be ugeddmt the number of calls
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that reach to the centre so that services can lbedsted, man-power
requirements can be estimated and the necessagduditly activities for the
job can be performed.

As an overall statement, it can be said forecagtingave a central role in the
distribution and collection functions such as tlséineation of the amount of
products that are demanded (or supplied) in spedifitribution centres. It may
play a very efficient role especially in schedulinguting, and carrier selection.
For instance, a central post office or cargo comghat forecasts its collection
and distribution centre locations and loads canedole and route its
distribution and collection schemes and, thus, inarease the efficiency of its
distribution (collection) function.

3.2.2. Research and Development

Research & Development (R&D) function is crucial for many firms, especially
the ones that operate in an industry where a highpetition is observed and/or
those that operate in a high-tech industry. Thestscmay form a very high
amount of money. Nevertheless, “only about 12 tgp2fcent of R&D-based
projects actually generate profit when they getthe marketplace. The
remaining 80 to 88 percent fail.” (Hill & Jones, a9 125). Some major reasons
are as follows:

1) Uncertainty: Developing a new product is a risky business. Ne can
really predict what the demand for it would be.hsligh a good market
research can reduce the risk of failure, it canamddicate them
completely. Forecasting has a potential to redbieuncertainty (with
the utilisation of judgemental or statistical methp

2) Poor commercialisation: It refers to the case that when there is an
intrinsic demand for a new technology but the tetbgy is not well
adapted to consumer needs. Forecasting functignwgéth the help of
marketing research) can predict the consumer ngexgeerly and then
commercialise.

3) Marketing mistakes: If marketing function incorrectly estimates the
demand for a product, service, or technology wihenetis no sufficient
demand, prices too high (e.g. due to higher costs)letermines a
wrong marketing mix for a product, a new productymeil.
Forecasting function can contribute to avoiding hsumistakes
substantially through predicting the cost of prdducand, in turn, the
demand for a specific price range.

4) The speed of introducing a product to market: It may deeply affect the
success. The time plays a critical role and fortmgsmay become a
very major part of the decision-making processgtineating different
requirements. The longer the time between indievelopment and
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final marketing becomes, the more likely it is tisaimeone else will
beat a company to market and gain a first-moveaihge. Forecasting
function can provide estimates for the competitopgisition and

predicts the time that it takes to develop and efatke products and
services that a company produce.

As a concluding remark, it is highly beneficial totegrate the R&D and
marketing functions in a company. Forecasting caip hn leading R&D
activities to a specific direction by predictinghsnmer needs.

3.2.3. Human Resources

A high quality of personnel is one of the most ealuesources in a company.
Maintaining the required number of skilful persohmay be crucial for those
companies that operate especially in industriesrevinigh quality of labour

force is required (e.g. when there is a faster gmow an industry) and the
labour supply is limited or it takes long time totain or train people for such a
high-quality skills (e.g. information technology)n such circumstances
companies have to make labour-force estimates dieronot to allow their

operations to be interrupted or disturbed. Commanmay have to make the
analysis of supply and demand for human resounmsesrder to formulate

alternative approaches to head off human-resourbalances.

3.2.4. Information Systems

As already pointed out, forecasting has many pigtenses in most of the

business functions either directly or indirectlyowtver, the information

system (IS) function, especially a well-developee,an a company forms the
basic infrastructure of forecasting activities. dnwide-range of forecasting
activities, from data gathering and collectiondecetcast evaluation, IS performs
a basic support. In other words, IS plays an ingdrtole in obtaining healthy
and accurate forecasts that may affect most ofriijer operational decisions.
As the success of forecasting activities dependtherexistence and efficient
use of IS, the contribution of it to the firm fuimtial management can be
considered as the building bricks of the forecgstimction and activities.

On the other hand, the developments in the infaomaechnology have made
forecasting activities much easier. As regard te ttifficult process of
modelling phase and time consuming phase of dagpapation, many
forecasting software presented to the market irr¢leent years have provided
automatic modelling (e.g. Forecast Pro) (see Stglem and Goodrich, 1997)
and direct data input from the Internet ($ep://www.rer.com) and data pre-
processing capabilities with hundreds of varialiteforecast at a time (e.g. in
Forecast Pro Batch version). This has made manpleonfiorecasting methods
such as ARIMA class procedures, which normally magguire quite
experienced forecasters for modelling, availableide, even for hundreds (or
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thousands) of items, for many non-experts. Consgtye all these
developments can be expected to affect the usere€dsting more positively
and provide the support of forecasting for manadediecision-making in
companies.

3.2.5. Company Infrastructure

Company infrastructure consists of a number ofvia@s such as general
management, planning, finance, and legal and gowemh affairs. Forecasting
is a central activity in many of the decision arekfined in the company
infrastructure.

For instance, financial management is one of thetmodely used areas of
forecasting. Financial decisions (e.g. investmdatisions) often require
decision-making in that a high amount of money rislided. Financial
managers have to base their decisions on goodedintlle forecasts; otherwise,
it may lead a company to severe positions or,ast/éhe company may have to
bear high financial costs.

Let us consider cash flow management. It is a swmtial area in which
forecasting is of high functional use. Cash flowoige of the most important
financial concepts for a company and cash flowgmtipn is the most important
financial planning tool available to any companyidf&d, 1997: 18). It
basically refers to the surplus of internally gexted funds over expenditures or
“the difference in the cash balances of a compamytwo dates” (Casey &
Bartczak, 1984: 63). There are three types of dbshs: Cash flow from
operations, cash flow from investments, and cash from financial activities.
The first type of cash flow formed between 60 to %0of the cash flows
generated in the UK, Dutch, and German companiesbpAét al., 1991:17,21-
27) in median terms and half of the companies dageleast 61% of their
finance from operational cash flows (Webb et al). Therefore, forecasting
cash flows from operations is vital for many coniparfor variety of reasons
(e.g. meeting its payments in time and raising $uridr financing). The
importance of forecasting flow of cash in a companynes from the fact that,
most of the times, the timing and amount of cadfiaws and cash inflows do
not match each other. In case there are big diftere between cash inflow and
cash outflow in a specific time point and the compattempts to close the gap
with a credit from a financial institution, it h&s incur a cost for this financing
activity. Cash flow forecasting helps financial ragars to understand their
cash inflow and outflow dynamics and to foreseértheure cash positions so
that they can have time in order to adjust theshdaalances.

Due to the particular significance of it, cash ngaraent has attracted an
increasing attention of both academicians and ipi@awtrs (see Srinivasan and
Kim, 1986 for a comprehensive review of the studi@scash management
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including cash flow forecasting (CFF)). For instanevhile some introduce

and/or propose (new) forecasting techniques antbappes for estimating cash
flows (see Quillen, 1993; Paté-Cornell et al., 1980kol, 1990; Stone and

Miller, 1987; Miller and Stone, 1985; Anvari, 1988pyd and Mabert, 1977;

Stone and Wood, 1977), others propose new systelforecasting cash flows

(Scott et al., 1979). On the other hand, it sbihitnues the need to point out the
importance of an effective CFF and suggestion foeféicient CFF system (see
Bennet and Eklund, 1994; Sidford, 1997).

Forecasting is a proper tool to capture the patefraccount receivables (see
Stone, 1976; Lewellen and Edmister, 1973; Lewelterd Johnson,1972),
disbursement requirements (see Stone and Mill&3;19laier et al., 1981), and
the properties of daily cash flow (see Emery, 19&l130, consumer payment
patterns through lockboxess also detectable and the future payments from
customers can thus be forecast.

Cash flow forecasting helps in estimating cashoimfi and outflows from
financing and investment activites of a firm, to@ne of the main
characteristics of this sort of cash flows is tlia¢y are in bigger lumps
compared to the first type of cash flows. Even tfotheir timing and amounts
are, in general, comparably well known in advarkbe,forecast of cash flows
from this sort of activities is also still signifint for the future projections.
Some other decision-making areas within financiahnagement where
forecasting can be/are used extensively are stettkns, stock prices, and
dividends.

Forecasting can be used as a performance evaluagasure fomonitoring
and control purposes. It provides with company management continuous
control over firms’ activities (e.g. the level adles) and the easy comparison
over if the firm’s goals are achieved in a spediftperational area such as the
development of short-term financial control systédmhnson et al., 1994: 191).
In short, forecasting helps company functional ngansito have more effective
managerial decisions and thus to have more effecperational activities.

8 Lockbox is the location of regional collection ptsi. “Lockboxes increase the amount
of funds available for investment by reducing tle¢tagt between the time the customer
mails the check and the time funds are creditetthéofirm’s account.” A lockbox is
generally in form of a post office box rented irffelient geographical areas of a
country, from where a company’s bank officer malfext them in order to credit the
company’s account. If it is thought that clearingheeck takes, average, 5 to 7 days, a
company can release a considerable amount of moyaphortening the time to cash
thousands of checks from its customers. In USAjrfstance, where the rate of check
use is considerably much higher compared to mamp@&an countries, the use of
lockbox is quite widespread (see Maier and Wei@83Xfor more explanation).
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4. Summary and Conclusion

The paper has reviewed and discussed some of tlitidoal areas in which
forecasting — as a managerial decision-making tuad-the potential capability.
It approached to the subject from the value-chaarspective. Besides
establishing a connection between the forecastingction and functional
management, the paper discussed the contributidaretasting to functional
management. The discussions have pointed outdhatdsting function has the
applicability in many of the functional decisioreas both in primary activities
and support activities in the value-chain. In eatthese decision areas, variety
of forecasts are needed (e.g. the number of predigmhanded, the number of
machine hours required, the amount of raw matehal humber and timing of
customers who demand service, etc.) for differeahagerial decisions. Even
though forecasting is central to many major mariab€eecisions, the state of
current literature in Turkey makes little impliaati that the value and positive
contribution of forecasting to functional decisioiaking is understood
adequately. Maybe, that is why, forecasting didfimat as sufficient application
areas as it should have been. The paper finallyeninds the fact that
forecasting has a wide range of applicability aseé in practice for decision
makers.
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