DEVELOPING A FINANCIAL STATEMENT-BASED EFFECTIVENESS MEASURE OF INTERORGANIZATI(

Bar-Lev, Ronen;Geri, Nitza;Raban, Daphne R

The Journal of Computer Information Systems; Fall 2015; 56, 1; ProQuest

pg. 62

DEVELOPING A FINANCIAL STATEMENT-BASED
EFFECTIVENESS MEASURE OF INTERORGANIZATIONAL
SYSTEMS' CONTRIBUTION

RONEN BAR-LEV NITZA GERI
University of Haifa, The Academic College of Tel Aviv-Yaffo The Open University of Israel
Tel Aviv-Yaffo, 6108301, Israel Raanana 4353701, Israel
DAPHNE R. RABAN
University of Haifa
Haifa 3498838, Israel

ABSTRACT

Measuring the contribution of interorganizational systems (10S)
is challenging, and mainly based on subjective surveys. The
purpose of this study is to objectively examine the effectiveness
of 108, through data from corporate financial statements. We
developed a novel performance measure: an effectiveness ratio
that reflects changes in average inventory level in comparison
with change in annual sales. This measure reflects a certain
aspect of improvement in supply chain management achieved
by the evident developments of 10S, while considering external
events that affected the companies. Two samples of American
and Israeli companies were used for developing and empirically
examining the suggested effectiveness ratio over 20 years (1993-
2012). The results show considerable improvement as measured
by the average effectiveness ratio of randomly selected American
international companies in the cosmetics and toiletry products
sector. However, the Israeli sample of food suppliers and
importers, showed average marginal improvement, and major
variance among the companies.

Keywords: measurement of interorganizational systems
(10S) effectiveness, financial statement analysis, supply chain
management, longitudinal study, performance measurement,
value creation.

INTRODUCTION

Measuring the value of intra-organizational information
systems is challenging [26]. While it is possible to assess most of
the direct and indirect financial investments in these systems, it
is difficult to evaluate the direct, and even more so, the indirect,
financial contribution arising from their use. Measuring the value
of interorganizational systems (IOS) is even harder, because their
contribution is not limited to one company [9], but is associated
with inter-company workflow within the supply chain and, as a
result, affects the value of more than one company. Since most
companies are tied in supply chains and affect each other, their
decision making processes depend on the decisions of the other
partners in the supply chain. Because of this interdependency, it
is important to measure the contribution of 10S to value creation.

Most studies conducted on the contribution of I0S to date,
such as Dedrick and Kraemer [4] and Yao et al. (36], used
questionnaires and interviews as their major research tool. Those
tools elicit the subjective opinions of the participants. We try to
evaluate the contribution of 108 to a company’s economic value
by using a relatively objective source of data: the annual financial
reports. These reports enable the examination of historical data
over time, in order to assess relatively objective the contribution
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of 108, while taking into account the problems involved in
preparing objective financial statements. Profit is influenced by
intangible assets held by the company (i.e. goodwill), and by non-
operational factors (i.e. tax rate). Notwithstanding, the present
research offers a quantitative operational measure.

We suggest that three major operational factors take part in
the supply chain affecting the profitability and, consequently,
the economic value of the partners in this process. The factors
involved are: the ability to give credit to customers and to collect
the debt, the level of inventory at any given moment, and the
willingness of suppliers to extend credit. Of these three factors,
companies can relatively easily control the average level of
inventory. Average inventory level is partly an economic decision
and partly a strategic one, based, in part, on the cost of inventory
to the company (e.g., holding, storage, and obsolescence) [6].

Due to the lack of means for direct measurement of I0S
contribution to value creation, we propose an indirect measure
as an indication of the contribution of 10S. This new measure,
which we call the effectiveness ratio, involves two factors that are
strongly connected over time: sales volume and inventory levels.
Sales volume influences the level of activity of any given company
in the supply chain and thus, is one of the most influential factors
on the average inventory levels. However, we suggest that the
level of inventory over time is modified by the use of 10S and that
this modification affects most of the companies regardless of their
area of activity. We propose that this connection characterizes
business sectors rather than specific firms. We developed a novel
effectiveness ratio, which expresses the effectiveness of a specific
company by tying the changes in sales over the years with the
changes in the average inventory level.

In the following, we combine approaches for measuring the
value of 108 and financial measures of efficiency.

THEORETICAL BACKGROUND
The Information Systems Value Perspective

Interorganizational systems are electronic linkages between
trading partners, which may predominantly enhance collaboration
between members of supply chains [24, p. 18]. Over the years,
the need to reduce costs due to the intense competition among
companies has increased the importance of 10S as a factor that
can lead to improved competitiveness [9, 14, 19, 33].

Assessment of the contribution of IOS is important from a
financial standpoint, first and foremost, to decide on further
investments in these systems. Geri and Geri [10] emphasized
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the difficulty to assess the economic profitability and value of
investment in information systems based on two main reasons:
first, many of the costs are intangible and cannot be quantified
using financial terms, and second, this investment involves
considerable uncertainty. However, in the absence of economic
evaluation, managements will not agree to invest in such systems.
Raban [26] argued that the value of information is in the eyes
of the beholder. It is user-centered and therefore it is dynamic:
the value of information perceived by the user may change
with changing market or social influences. It may change over
time or due to the accumulation of experience. The three main
approaches to measuring the value of information are: normative
value (theoretic and based on mathematical models that define ex-
ante the best course of action), real value (empirical, quantitative,
and objective measures) and perceived value (also referred to as
subjective value) [11]. Geri at al. [11] observed that perceived
value is the most common in empirical research literature, since it
may be easier to measure.

The Supply Chain Management Perspective

The concept of supply chain has evolved from a term that
referred to the integration of internal functions within a firm
(i.e., purchasing, manufacturing, sales, and distribution) {5], to
a concept that expanded to include ‘upstream production chains’
and ‘downstream distribution channels’, beyond the boundaries
of a single firm. These interorganizational interactions, were
called supply chain management (SCM), and were critically
supported by 10S, which enabled SCM partners to run cost-
effective operations while providing fast response to diverse
customer demands [20].

The next stage in the evolution of SCM was competition
among supply chains rather than competition among the single
companies within a certain supply chain [6]. Accordingly, the
purpose of an SCM was regarded as improving the performance of
all its members, and not just selected firms within the chain {27].
The SCM concept has been applied to all sorts industries, and it
involves diverse services, such as aviation and financial services.
Furthermore, their management has evolved to encompass
current issues, including: supply chain risk management [34, 35],
and green supply chain management [31, 32].

In a literature review of published research during 1992-
2011, Osborn and Nault [25] demonstrated the significant
impact of SCM problems on profitability of all members of a
given supply chain. These problems were classified into three
main categories, with some related to more than one category:
material flow problems (i.e., delays, demand fluctuations, excess/
unused resources, insufficient resources, long tail, and pricing);
information flow problems (i.e., delays, excess/unused resources,
inaccuracy, insufficient resources, and security); and relationships
problems (i.e., conflict, excess/unused resources, insufficient
resources, and pricing). Effective use of I0OS may solve or at least
reduce some of the unfavorable consequences of these problems.

Inventory holding costs are influenced by the time needed
to turn raw materials into finished goods, and to sell them to
customers. Inventory holding costs include the cost of capital
required for purchasing raw materials and of the activities in
the production process, as well as storage costs, insurance, and
spoilage. Firms should strive to have low levels of inventory, in
order to reduce inventory holding costs, as well as to avoid other
negative consequences of having high levels of work-in-process
inventory.

Another major issue related to inventory management is
inventory obsolescence, meaning losses that are caused by the
inability of a firm to use obsolete inventories, either as raw
materials or saleable products, as well as the costs associated
with depreciated-value products [6]. Inventory obsolescence is
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relevant to any industry, such as perishable products, or clothing,
and may even be relevant for service organizations. Unoccupied
seats on a flight after take-off are also considered as obsolete
inventory [12]. Information sharing across entities in the supply
chain can minimize obsolete inventory costs.

Information systems carry paramount importance for SCM.
A study of 227 firms in Korea showed that that the quality of
shared information between the SCM partners positively affected
the chain’s operational performance, as well as the overall
performance of the involved firms [15]. However, information
sharing in a multi-level supply chain is far from obvious, since
the partners may have varying levels of incentives to share their
information [8].

Different types of information can be shared within a supply
chain, including logistics, business processes, strategies, and
tactics. Partners like to share inventory information the most [21].
Sharing inventory information decreases out-of-stock situations
and stock surplus. It also reduces the total stock level and inventory
holding cost, allowing more accurate forecasts and decisions to
be made. Sales data sharing can eliminate orders of unnecessary
products, represent accurate customer demand, and decrease the
loss caused by shortage of products. There are certain barriers
to sharing information within a supply chain, among which
are confidentiality of the information shared, incentive issues,
reliability, costs of the required information technology, anti-trust
regulations, timeliness and accuracy of shared information, and
finally the development of capabilities that allow companies to
utilize the shared information in an effective manner [21].

The Financial Statement Analysis Perspective

Financial statement data are rarely used for measuring the
value of information systems. Galy and Sauceda [7] employed an
econometric analysis, and combined financial data and subjective
data collected by a survey, for evaluating the impact of an ERP
implementation. The major strength of financial statement data is
their relative objectivity, and their auditing by external certified
public accountants. However, Revsine [28, p.137] used the phrase
“selective financial misrepresentation” for describing deliberate
faulty financial reporting. He argued that these misrepresentations
enable managers to supposedly achieve their bonus goals, and
shareholders may benefit from unjustified higher share prices,
while auditors avoid confrontation with their clients. Revsine
[28] further claimed that extreme incidents such as the Enron
scandal, caused, in part, by lack of auditors’ independence [23],
were inevitable in the financial reporting environment that existed
at that time.

Nevertheless, efforts are constantly made by regulatory and
other agencies to improve the quality of financial reporting, and
decrease the risk of misconduct. Bushman and Smith [3] used the
classic agency perspective, and suggested that corporate managers
had an inherent conflict of interest with outside investors, as well
as other parties that have any kind of relationships with the firm,
such as customers and suppliers. They defined “‘corporate control
mechanisms” [3, p.238] as the means by which managers are
disciplined to act in the investors’ interest. From the perspective
of shareholders and creditors of the company, financial accounting
systems provide direct input to corporate control mechanisms.
Therefore, financial statement data can serve as an adequate
source of information, for evaluating corporate performance.

Managerial accounting is the domain within accounting
that focuses on performance measurement. The drawbacks of
traditional methods of managerial accounting have been widely
studied for over three decades [12, 16]. This study follows the
Theory of Constraints (TOC) approach [10, 13, 22, 30], and
relies on two of its main performance measures: throughput, and
inventory, for evaluating the contribution of 10S to value creation.
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Since the study is based on available external financial data, sales
are used as a proxy for throughput, and the inventory data set
includes conversion costs, as per generally accepted accounting
principles.

Research Question

Tying together the three perspectives: the value of information
systems, supply chain management, and financial statement
analysis, we offer the following research question: To what extent
do interorganizational systems contribute to the management of
inventory levels of companies and thus lead to an increase in the
economic value created by the company? If interorganizational
information systems are effective and improve supply chain
management, it should be reflected over time, in lower inventory
levels with respect to sales.

METHODOLOGY

The study was performed using secondary data analysis from
public companies’ annual financial reports. Annual financial
reports are audited by accountants, so the information presents a
fair reflection of the company’s financial condition and therefore
can be relied upon. The financial reports used for this study are
the balance sheet, which contains data of inventory levels, and the
profit and loss report, which contains the annual sales.

Longitudinal data analysis was performed in order to identify
changes in the examined variables, as further explained later,
for the period 1993-2012, especially considering the rapid
development of interorganizational information systems during
this period.

The generic data in monetary terms for each year included:

* Inventory level at the end of the year as reported in the

balance sheet

» Sales volume data that was obtained from the profit and loss

report

The average inventory level for each year was calculated as
the mean of the starting and ending inventory per year. Average
inventory levels reflect changes in inventory during the year and
reduce the effect of an occasional exceptional inventory level
change at the end of a specific year (e.g., because of a business
opportunity to buy raw materials at an attractively low cost).

For every year, two indices were calculated, as follows: sales
index and average inventory level index (“average Inventory
Index”). The “base year” was 1993, which is the year in which
the internet was opened for public and commercial use [17], and
therefore represents a turning point in the evolution of 10S. For
every year thereafter,

enables to neutralize the effects of economic and financial factors
like changes in the value of money, changes in exchange rates,
and different accounting measurement methods.

The proposed measure represents the ability of a specific
company to be efficient in its inventory management considering
changes in the level of sales. For each year we calculated a ratio
between the two indices. This ratio, called the “effectiveness
ratio”, was calculated as a ratio between the two aforementioned
indices through dividing the sales index by the average inventory
level index. The ratio itself is presented as an index with 1993
as the base year. This choice enabled us to examine a period
of 20 years. For 1993, each of the first two indices was defined
as 1, so the ratio between them, which is shown as an index, is
also 1. Generally, an effectiveness ratio that is larger than one
in a given year indicates that the company has achieved some
degree of efficiency compared to the base year. This measure
disregards external factors, such as unexpected recession, that
may affect sales levels. Figures 1 and 4 show a comparison of the
effectiveness ratio between two companies, and figures 2-3 show
the changes in the two basic indices as well as in the effectiveness
ratio for each company. Further explanations are provided in the
Results section.

In addition to examining the change of the three measures
(i.e., sales index, inventory index, and effectiveness ratio) over
the years, we compared their values in 2012 refative to 1993. This
examination attempted to neutralize random changes, like the
deterioration in the indices after the 2008 financial crisis.

Subsequently, to counteract changes in any specific company
within a specific industry, the analysis was done in terms of what
we defined as an “industry weighted average”, which takes into
account the volume of sales of each company as a measure of
its share in the relevant industry. This allowed to examine the
total efficiency of a specific industry, taking into consideration
the size of companies included in the sample (e.g., one company
dominates the industry and improved by 20%, while the others
are smaller and managed, for some reasons, to improve their
effectiveness by 0%-10%). We suggest that the industry structure
reflects the level of competition in the specific industry and,
in turn, might reflect the degree of investment in improving
the efficiency of the companies, considering other factors like
bargaining power of customers [29].

To examine the validity of the calculated measure, we
conducted a study of Israeli food supply companies, and of
international companies, which are traded in the U.S. and are
part of household and personal products industry according to
the North American Industry Classification System (NAICS)
code No. 3256 of the Federal Statistical Agencies. We assume

the indices  were TABLE 1. Indices of Food Manufacturers and Importers in 2012
calculated  compared I
nventory
to the base year. For .
example, a sales index Sales (thousands | Percentage of | Sales Index | Index 2012 | Effectiveness
of 1.2 in any given year Company of NIS*) total (%) 2012 (%) (%) Ratio (%)
reflects an improvement | Strauss Group Ltd. 8,182,000 46.7 563 437 129
of 20% in sales volume Osem Investments Ltd. 4,091,593 23.3 674 678 99
during  that  yea, | Neto M.E Holdings Ltd. 2,048,008 11.7 1,074 1,329 81
compared to 1993. Tempo Beverages Ltd. 1,066,672 6.1 326 559 58
We propose that | Shemen Industries Ltd. 703,236 40 202 248 81
the efficiency of a | Frutarom Ltd. 618,001 3.6 2,078 1,426 146
company 1n terms of | Maabarot Products Ltd. 385,465 22 433 534 81
g;ve"mfy (‘je"els, 5o | Willy-Food Investments Ltd. 286,827 16 568 985 58
expressed mainly M | parkan Wineries Ltd. 146,301 08 502 643 78
relation to sales and in
this manner reflect the Total sales 17,528,103 100%
economic and financial L_'Yeighted average 670% 621% 108%

performance of the
company. Using a ratio
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* The average value of the Israeli shekel (NIS) in 2012 was 3.86 NIS for 1 USD; hence the total sales volume
of the sample is about 4.6 Billion USD
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that, although each group is small (nine Israeli companies and
eight U.S. traded companies), the differences in the features of
the companies (both industry and economic differences) allow an
examination of the effectiveness ratio, and the factors that may

affect it.

RESULTS

A Study of Israeli Food Manufacturers
and Importers

The relevant data of nine Israeli food
supply companies were collected from
their publicly-available annual financial
statements. Table 1 summarizes the values
of the three indices in 2012 for each
company.

The average weighted effectiveness
ratio was 108%, indicating that an 8%
improvement occurred during the examined
period. This ratio expresses a growth in
the weighted average sales during the
examined period by 6.7 times relative to
1993, whereas the average inventory level
grew 6.2 times at the same period. Yet, there
are differences in the effectiveness ratio
among companies with similar activities
in the food industry. Figure 1 depicts the
differences in effectiveness ratio between
“Strauss group” and “Osem Investments”,
which is a majority owned by Nestlé S.A.
of Switzerland.

According to Figure 1, despite the
similarity in their areas of operation, during
most of the years the difference in the
effectiveness ratio of the two companies
was in favor of "Strauss Group”.

Figures 2 and 3 demonstrate the
development in the effectiveness ratio in
these companies during the examined years,
by presenting the changes in the three indices.

Figure 2 shows that both the sales index
and the inventory index had increased, but
the improvement in the sales index was
greater than the increase in the inventory
index. Thus, Strauss group achieved a total
improvement in the effectiveness ratio.
The difference between the indices began
in 2004, following a major merger, and
remained almost similar until 2012.

Figure 3 shows that both the sales index
and the inventory index of Osem grew, but
their growth was mostly in similar rates,
except for differences in the two indices
during 2001-2007.

A Study of American and International
Cosmetics and Other Toiletry Products

The relevant data of eight American
and international household and personal
products industry were collected as
explained above. Table 2 summarizes the
values of the three indices in 2012, for each
company.

Figure 4 shows prominent differences in
the effectiveness ratio of Colgate Palmolive
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and Avon Products, two quite similar companies, in terms of
product types. Both are American international companies that
manufacture and distribute consumer products. Colgate Palmolive
provides household, health care, and personal products that are
sold primarily through retail stores, while Avon produces beauty,
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TABLE 2. Indices of Cosmetics and Other Toiletry Products in 2012 household, and personal
Average care p{oducts., yvhich
Percentage of |  Sales Inventory | Effectiveness | 2r¢ mainly distributed
Company Sales (M$) total (%) | Index (%) | index (%) | Ratio (%) ‘%‘°°f:t(l’-‘l<]>osrf by lgts
Procter & Gamble Co. 83.680 | 645 275 227 121 special salcs force [18]
Colgate Palmolive Co. 17,085 13.1 239 196 122 in tlﬁair business model
Avon Products Inc. 10,546 8.1 263 325 81 the products of these:
Estee Lauder companies Inc. 9,714 7.5 397 256 155 two companies are
Clorox Co. 5,468 42 335 362 93 similar in terms of their
Revlon Inc. 1,426 1.1 82 42 197 inventory management
Elizabeth Arden Inc. 1,238 1.0 2,686 1,273 211 characteristics. ~ Most
Inter Parfums Inc. 654 0.5 1,099 974 113 items  are  small,
Total sales 129,811 100% personal care products,
Weighted Average 437% 329% 133% must comply  with
similar relevant
regulations, and have
TEo% a limited shelf-life of several months (e.g.,
tooth pastes and lipsticks).

140% Figures 5 and 6 demonstrate the
M development in the effectiveness ratio of
120k these companies during the examined years,
100% - by presenting the changes in the three indices.
—e—Colgate Paimolive- Figures 5 and 6 indicate that in each
Effectiveness Ratio  80% company the two generic indices developed
—&—Avon Products-  goee in a similar manner and yet a different range
EffectienesnRatl of effectiveness ratio was created: in Colgate
40% Palmolive the range was 100%-137% and in

. Avon, 81%-100%.
Figure 7 demonstrates the changes in
0% L ey ——— ——— | the three indices of Clorox and displays a
§ 2883 8888888888888 4g | different patten of the indices compared

FIGURE 4. Colgate Palmolive and Avon Products Effectiveness Indices 1993-2012
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to those presented in Figures 2, 3, 5, and 6.
The most prominent observation is the drop
in the effectiveness ratio in 2000-2001 due
to a sharp increase in average inventory.
However, already in 2002, the company
adjusted the average inventory to the sales
level and kept the gaps between the two
indices relatively stable.

DISCUSSION
Implications for Theory and Practice

This study developed an index for
measuring the effectiveness obtained by the
introduction and the widespread adoption
of interorganizational information systems
over the past 25 years. The effectiveness
ratio is based on the ratio between the
average inventory index and the sales
index. Effectiveness was measured per
company and also per industry sector, and
the sample included leading companies of
the examined sectors. Our findings suggest
that the weighted average effectiveness ratio
(i.e., the aggregate measure of the sector) is
influenced by the type of industry and the
economic environment. This means that
prior to examination of a specific index, the
characteristics, as well as changes in the
economic environment during the examined
period, should be studied. Moreover,
since the economic environment is not
isolated, one has to examine other related
environments, like regulatory changes.
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—&— Clorox -Sales Index
—e— Clorox-Average Inventory
Index

—tr— Clorox-Effectiveness
Ratio

—— Together with the contribution of 10S to
reduction in inventory levels, our sample
demonstrated that companies such as
Strauss (Table 1, and Figures 1, 2) have
improved their effectiveness ratio while
increasing their sales, which is a position
that any company strives to achieve. On
the other hand, the American sample
(Table 2) may suggest a certain level of
standardization in information systems and
in work processes, which is expressed in the
increased level of effectiveness achieved by
six out of the examined eight companies
(75%) over a period of 20 years. The answer

§§§§ g gi%é?%%éﬁ%%é% §T§ to the research question is complex, and we

FIGURE 7. Clorox Indices 1993-2012

The divergences among firms located in different geo-economic
environments, are demonstrated in the Results section. On the
one hand, the Israeli food industry, a very centralized and small
in scale with geopolitical entry barriers, and on the other hand,
large-scale, North American based companies operating in an
international market.

In any industry, there may be substantial differences in the
effectiveness ratio between companies. First, variance in corporate
size affects relative bargaining power [1, 9], and therefore may
affect the effectiveness ratio. It requires a detailed examination
of changes in one or more companies in order to understand
what other factors, besides size, influence these differences.
Notwithstanding, a significant difference might be observed in
very similar companies in terms of activity or size, which raises
the issue of internal differences among companies, such as
strategy differences (e.g., cost-leadership versus differentiation)
that affect the level of inventory.

Just examining the change in the suggested effectiveness
ratio, which measures one of the aspects of effectiveness, is not
enough. In order to understand the nature of differences among
firms and industries, an examination of the changes in the two
generic indices (sales index and average inventory level index)
throughout the years is needed. The reason is that changes of
those indices or even only one of them can provide valuable
information about the impact of external changes, like economic
or regulatory changes, on the individual company and its ability
to adapt to change, which may affect not just that particular
company but other participants in its supply chain, as well.

Further longitudinal examination of the three measures can
shed light on some of the decision making processes and their
internal impact on the company. For example, the effectiveness
ratio of Revlon Inc. decreased from an average of 1.31 during
the years 2001-2004 to 1.1 and 1.02 in 2005-2006, respectively.
During 2007, the company implemented several restructuring
plans designed to reduce costs and improve the company’s
operating profit margins, including consolidation of facilities and
certain functions. The result was an improvement in effectiveness
ratio as early as in 2007 to 1.21, mainly because of a sharp
decrease in average inventory level that year. This positive
trend continued through 2012, and may be attributed, in part, to
adoption of Radio Frequency Identification (RFID) technology
[2], as reflected in an effectiveness ratio, which rose up to 1.97,
as shown in Table 2.

The two samples presented here may characterize two
different aspects of the answer to the research question, regarding
the effect of IOS on economic value creation at the single
company level. On one hand, as shown in the Israeli sample
(Table 1), the size of a company may have a strong positive
impact on the effectiveness ratio, probably because size is usually
an antecedent of increased industrial competitive strength [1, 9].
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expect that continuing research will shed
light on this important issue.

Limitations and Further Research

This study was limited to 17 companies because we performed
an in-depth analysis of each company over a period of 20 years
in order to gain the insights that have led to the development of
the effectiveness ratio. The Discussion section suggested several
other factors, such as company size, economic environment, and
industry entry barriers, which may affect the effectiveness ratio.
Further research with larger and more diverse samples is needed
for corroborating the present findings, and for identifying major
factors that influence the effectiveness ratio.

The sample included only public companies, because the
information about them is accessible. Therefore, the sample may
not fully represent the entire relevant industry.

In order to evaluate the contribution of interorganizational
information systems to value creation, there is a need to consider
the volume of investments in these systems. However, information
related to investments in information systems in organizations, as
presented in the financial statements, is rare and does not distinguish
between intra-organizational and interorganizational systems.

The balance sheet refers to a particular day (usually December
31). This means that companies may manipulate some of the
data to their needs. For example, deliberately showing low
inventory quantities to hide operational problems. This brings
a total inventory at the end of the year that does not reflect
economic reality. As a result, the suggested effectiveness ratio,
which is based on inventory turnover data, would not reflect the
contribution of information systems, and particularly 108, to
that firm’s economic value. One possible solution to sporadic
distortions at the single firm level is to compare a number of
companies in the same industry and to counteract such biases, as
done in this paper.

Another possible problem is the difficulty and even inability
to measure the examined variables separately for sectors or other
material sub-activities of firms. This is due to lack of sufficiently
detailed data in the balance sheet and its notes. It should be noted
that, despite the level of detail in the reports, much operational
data is not listed, for competitive reasons.

This study examined an operational ratio that may change
due to unfavorable economic or strategic conditions, such as the
economic crisis of 2008. The way to deal with this problem, at
least to some extent, is to study the characteristics of the industry
examined, before calculating the required data for the analysis,
thus, taking into consideration the possible impact of major
intervening variables.

CONCLUSIONS

This study attempted to define indices that would enable to
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assess the contribution of IOS to the economic value of companies.
Most of the studies concerning this issue used subjective tools
that were based on the opinions of the participants. We tried to
provide an objective answer through data of financial reports,
which contain quantitative audited information. Two out of
the three measures used in this study are based on data derived
directly from the financial reports (sales and average inventory
level). The sales and inventory indices were the basis for the third
measure that was developed in this study: the effectiveness ratio.
We suggest the effectiveness ratio may represent the performance
of companies in improving their inventory management, while
considering external factors that influence their sales volume,
like economic crises or mergers of customers. Furthermore, this
longitudinal study has provided a novel important measure that
may enable to evaluate the effectiveness of interorganizational
systems over time.
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