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Executive Summary

In their work the corporate Chief Information Officers (CIOs) are
continually confronted with disagreements about the scope as well as the
effectiveness of their work.  Although many of such arguments are phrased
as technological, organizational, governance, security and accountability
matters they ultimately resolve into questions of economics.  The application
of information economics, especially as revealed in the form of corporate
budgeting, has now become one of the principal means for defining the
practice of corporate information management.

The report ranks corporations based on the Information Productivity
(IP) index, a metric that I derived to measure the value added to a
corporation’s profitability by information-centered tasks. In effect, the IPI
recognizes the added value of information management.

Most common approaches to evaluating corporate productivity - such
as ROA (Return on Assets), ROE (Return on Shareholders Equity) or ROI
(Return on Shareholder Investment) – are not valid for evaluating
information investments.

For one thing, capital is no longer the most important economic input
for a modern corporation. It is now readily available for a competitive price.
Capital also need not be owned any more; leasing, outsourcing and
subcontracting offer a wide range of options to acquire capital.

The most important assets of a corporation are people. The
management of information needed to support those people now greatly
exceeds the costs of capital. If you consider a corporation’s sales, general
administrative expenses to be the “cost of transactions, for getting products
or services to customers” then those expenses exceeded the costs of capital
in the U.S. in 2002 by a factor of more than three to one, according to
published financial statements.  Focus is placed on “transaction cost
analysis” that has so far escaped attention from researchers because
“information technology” has tended to be treated as synonymous with
“information management”. Transaction cost analysis offers empirically
verifiable answers to many of the questions that corporate executives are
demanding when information professionals ask for money.
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Information productivity analysis looks at how effectively corporations
manage information. In effect, it identifies management value-added. This
metric allows managers to identify situations in which information systems
will exert their greatest leverage and automating only those business
processes that are directly linked to improvements in profits.

I define Information Value-Added as the measure of economic output
(in essence, profits minus the cost of shareholder capital recorded on
standard accounting statements). I define information management as an
approximate measure of economic input.

Information Value-Added (IVA) is a better measure of the economic
contribution of corporate information management than accounting profits.
It is what’s left over after you subtract costs like land, cost of goods,
compensation for shareholder capital, taxes and costs of information
management from net profits after taxes.  What’s left is the economic value
added by the effective use of information.

The IPI is output divided by input where: output is Information Value-
Added and input is the economic cost of information resources as defined by
transaction costs. In essence, it is profits minus cost of ownership of the
assets of the organization.

To create this calculation, I use the Compustat database of publicly
reported financial information. Transaction costs are derived from the sales,
general & administrative expense line in corporate filings. These are the
costs of generating and consuming data.

The cost of capital varies greatly by company and time period. The
Information Productivity Index uses cost figures that are updated quarterly
by means of the Capital Asset Pricing Model to generate timely values of
Information Productivity for each firm. The Capital Asset Pricing Model is a
generally accepted analytic method for calculating the cost of risk-free
shareholder capital (e.g. Treasury bonds) adjusted for the costs of making
investments in a particular firm.
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The most frequently quoted indicators for assessing corporate
productivity rely primarily on capital asset ratios, such as Return-on-Assets
(ROA), Return-on-Investment (ROI) or Return-on-Equity (ROE).  Such
metrics are not adequate since capital has ceased to be the most important
and scarcest input for a firm.  Capital can be now treated just as another
commodity that can be obtained at a competitive price.  Information
management has now overtaken capital both in importance as well as in
magnitude.  Information, not capital makes the decisive difference in a
firm’s economic performance.

Paul A. Strassmann

January 24, 2004
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Why Information Productivity?

The Need for Information Productivity Metrics

Corporations rarely report about productivity in their annual reports,
even though productivity is frequently touted as one of the firm’s objectives.
Part of the reason is that conventional accounting is more concerned with the
interests of the holders of debt than with the concerns of those who would
like to understand how the company could grow and prosper.  The holders of
debt like to know a great deal about the ratios of current assets to current
liabilities, debt coverage and book value.  All of these measures represent a
banker’s view of credit-worthiness in case of failure and subsequent
liquidation of assets.1  In contrast, the purpose of productivity measurement
is to judge whether a firm is succeeding in the creation of new wealth.

Rare attempts to report on productivity, such as the Forbes annual
ranking of corporations, measure it in terms of revenue per employee.
Leading information-age firms, such as IBM, for many years reported to
shareholders and to financial analysts revenue per employee as an indicator
that its productivity was increasing even though it was accumulating huge
under-utilized plant capacity while losing market share.

The most frequently used revenue per employee ratio is not only
inconclusive but also misleading for making productivity comparisons.  For
instance, in a mature industry — food processing — the sales per employee
for comparable six firms are practically identical:2

                                           
1 This view has been also called “carcass value accounting.”
2 FY 2002 results. Standard and Poor’s Research Insight Database, July, 2003
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Figure 1 – For Similar Revenues/Employee Performance Differs

Although the revenue/employee indicator would suggest comparable
performance, by any other measure (such as Return on Equity or Net
Income) the results delivered by employees are different.  The highest-
ranking firm in terms of return-on-equity (Allied Domecq, with an ROE of
56%) has a 245% higher ROE than the lowest-ranking firm.

The companies also differ in terms of the net assets employed.  For
instance, the net assets (shareholder equity for Coca Cola) per employee are
233% greater than net assets per employee for Allied Domecq.  These firms
differ in how many assets they deploy per employee, how their
compensation varies and the extent to which they pursue different policies
with regard to purchasing packaging materials and transportation services
from suppliers.  To compare the effectiveness of any of the six firms with
roughly equal revenues per employee requires productivity metrics that take
into consideration all of the variables which influence the ability of these
firms to create shareholder wealth.

Illustrative Example

Take the case of a paper firm that employs 400 people to produce
boxes.  It also requires 200 employees in executive, managerial, professional
and sales occupations to manage the production, distribution and selling of
its products.
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An advanced computer system is installed.  The company now requires
only 300 workers for production and only 180 information-processing
employees in information-handling jobs.  Profits have increased modestly,
but administrative expenses are up to pay for the new computer system.
Inventories have been reduced, but assets and debt are higher than before.
Meanwhile, the increased responsiveness to customers allows the firm to
retain its traditional premium prices for boxes, though a small decline in
revenues indicates rising competitive problems.

Do the increased revenues per employee prove that corporate
productivity has increased?  Does the reduced inventory-to-sales ratio
confirm that information has been successfully traded for assets?  Does the
increased overhead ratio defined in terms of head counts give a contrary sign
that information workers are now less productive?  Does the increased
variety of goods and services prove that productivity has improved even if it
does not show up in any economic results?

None of these single-ratio indicators can prove much.  Together they
may offer contradictory findings.  To measure corporate productivity
requires a composite measure that reflects the interactions of the resources
that are put to use in a modern organization.  Unfortunately, most of the
existing composite measures of corporate productivity are unsatisfactory.

Capital Measures Are Irrelevant for Benchmarking Information Technology

It is the principal thesis of this book that the current approach to
evaluating the productivity of firms in terms of ROA (Return on Assets),
ROE (Return on Shareholders Equity) or ROI (Return on Shareholder
Investment) for evaluating I.T. investments is flawed, obsolete and
potentially misleading for the following reasons:

1. Capital is no longer the most important economic input for a modern
industrial corporation to function.

2. The availability of capital from investors has ceased to be the critical
resource by virtue of its scarcity.  It is now readily available, for a
competitive price.  The global financial markets make it possible to re-
deploy a trillion dollars worth of capital at a moment’s notice.

3. Capital has become a commodity and is readily available for a price
that is commensurate with risk.  Capital need not be owned any more —
leasing, outsourcing and subcontracting offer a wide range of options to
acquire capital through purchases or rentals.
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4. The most important assets of a corporation are the people who
sustain it and the relationships they develop both internally and externally.

5. The critical resource of the modern corporation is the management of
information, which now exceeds the costs of capital ownership by a large
multiplier as shown in the following table:3

Figure 2 – Information Transactions Vastly Exceed Capital in Business

Competent information management teams are not easily available and
are not easily replaced by other means, such as mergers and acquisitions.
Furthermore, the expenditures for management have been found to be
completely unrelated to results.

It is the principal thesis of this book that the capital-based approach to
evaluating the productivity of firms is fundamentally flawed, obsolete and
potentially misleading for the following reasons:

• Capital is no longer the most important economic input for a
modern industrial corporation to function.

• The availability of capital from investors has ceased to be the
critical resource by virtue of its scarcity.  It is now readily
available, for a competitive price.  The global financial markets
make it possible to re-deploy a trillion dollars worth of capital at
a moment’s notice.

• Capital has become a commodity and is readily available for a
price that is commensurate with risk.  Capital need not be owned
any more — leasing, outsourcing and subcontracting offer a wide
range of options to acquire capital through purchases or rentals.

• The most important assets of a corporation are the people who
sustain it and the relationships they develop both internally and
externally.

                                           
3 The cost of transactions is the sum of Sales, General & Administrative Costs from 2002 Compustat
database.  The cost of capital is the sum of Shareholder Equity multiplied by the Capital Asset Pricing
Model median value of 8.3%.
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The critical resource of the modern corporation is the effective
management of information, which now exceeds the costs of capital
ownership by a large multiplier.  Competent information management teams
are not easily available and are not easily replaced by other means, such as
mergers and acquisitions.  Furthermore, the current expenditures for
information management are unrelated to results.

The large multiplier of Transaction Costs over the Costs of Capital
demonstrates why attention to the former has potentially greater leverage on
economic performance than the overwhelming attention devoted to rationing
of capital resources, as is the prevailing corporate practice.

The typical U.S. industrial corporation has ceased to be a capital-
intensive enterprise over fifty years ago.  Its performance cannot be judged
by the returns the corporation realizes on its invested capital (as reflected in
the ROI, ROA or ROE ratios).  With capital cost inputs constituting a
significantly smaller input than information, what matters from now on is
the productivity of information management.

Ours is not an economy where capital budgeting for investing in
tangible assets is the key to success with the exception of some sectors (such
as in natural resources and real estate).  Rather it is an economy in which
information has ceased to be an expense and is increasingly taking on the
attributes of long-term capital investments.

Today we can observe a change that in every respect is as dramatic as
anything is that took place when the industrial era was born.  During the
transition from an order based on land-ownership to economies based on
capital-ownership, many old institutions remained in place that masked the
transformation.  The asset-based measures of productivity are similar relics.
They make it difficult to observe how the underlying economics of business
is changing.  Therefore, as the first step towards increased understanding of
the productivity of the information resources, we must accept a change in the
way productivity is defined and calculated.
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The Importance of Multifactor Evaluations

Before one can consider a high sales or high profits per employee ratio
as an indication of high productivity, one must also consider the cost of
capital, the occupations of employees, purchases and taxes as an input.  True
increases in productivity are the result of an effective combination of many
factors of production, including land, labor, capital and information.  Taking
any one factor in isolation as an indicator of productivity will be always
misleading.  Regrettably, such an approach to productivity reporting is still
widely used in ranking the performance of most corporations.

Government statistical agencies also use such simplified methods for
judging productivity gains, such as calculating productivity on the basis of
hours worked by the employees or GDP per employee.  These ratios largely
depend on reasonably accurate reporting from the manufacturing sector,
with admittedly unreliable data from non-manufacturing firms, from the
public sector as well as from most services sectors.  Such reporting, based
mostly on data from the industrial sector, is becoming increasingly irrelevant
as can be seen from Figure 2.  This shows a steadily diminishing share of US
economic activity from the manufacturing sector:4

Figure 3 - Declining Importance of the US Manufacturing Firms

                                           
4 Statistical Abstract of the United States, 2002 Edition, Table 632
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It is our purpose to overcome the problems caused by an examination
of isolated ratios.  The solution is to concentrate on a measure of
productivity that addresses most important information resource of the
modern industrial corporation: the costs of transactions defined as the
expenses incurred in marketing, selling, administering, delivering,
supporting and otherwise facilitating the transfer of good of services from
production to purchase by a customer.

The Importance of Measuring Productivity

The chairman of the Federal Reserve, Wall Street bankers and assorted
chief business executives explained the enormous gains in the 1990s stock
market as the consequence of rising investments in information technologies
that were to deliver sustainable superior profits from steadily rising
productivity gains.  Accordingly, the build-up of computer applications
would enable companies to offset increased payrolls with more efficient
processes so that incomes could rise without fueling inflation, while keeping
stock market valuations rising indefinitely.

The optimistic forecasts about sustainable productivity growth were
based almost exclusively on the government’s macroeconomic data about
productivity that turned out to be misleading.  Had attention been paid to
microeconomic data about declining corporate information productivity
many of the excesses that have led to a sharp curtailment of economic
growth could have been alleviated and made less damaging.5

                                           
5 For Strassmann testimony on productivity measurement to the full membership of the Federal Reserve
Board see http://www.strassmann.com/talks/one-talk.php?talk=2
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Relevance of Productivity

The stakes in debates how to measure productivity of the information
workforce, now accounting for 60% of total employment and an estimated
71% of wages, are enormous.6  The performance of the stock market, the
prospects of achieving a balanced budget and the ability to finance
increasing government expenditures, all depend on the expectation of
steadily rising productivity gains.  Meanwhile, the presumption that
information technologies improve productivity gives legitimacy to proposals
to invest more money on computers.   For instance, much of the current
thrust to transfer business processes to network-based commerce is based on
the presumption that this will offer corporations sustainable new
opportunities to boost their productivity and profitability.

Without productivity assessment and productivity monitoring it is
unlikely that enormous investments in Internet-based commerce will deliver
the expected results, even though Internet transactions potentially offer
lower costs for order processing, billing and supply-chain management.
Though Internet-based transactions can eliminate many of the existing
transaction processing steps, it does not necessarily follow that the Internet’s
impact will be to increase everybody’s total transaction costs after the
expenses for expediters, lawyers, transportation and coordination are
included.

                                           
6 Statistical Abstract of the United States, 2002 Edition, Table 588
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The principal beneficiaries of Internet will be the consumers who will,
for the first time in the history of the market economy, have the capability to
evaluate available purchase options as well as the low transaction costs to
shop for competitively priced goods and services.  Global commercial
rivalry will yield across the board reductions in corporate profitability as
everyone shops for bargains.  The established enclaves of imperfect
competition, that have so far nourished legions of brokers, wholesalers,
middlemen, coordinators, expediters, fixers and black-market operators will
be largely disassembled except where protected by government or criminal
fiat.  Though huge administrative, sales and marketing costs will be purged
from the marketplace, the aggregate economic-value added of the corporate
producers will decline as profits are squeezed to the lowest levels that are
sustainable by the costs of capital.  Conventional measures of productivity,
such as output per man-hour, could rise to astronomical levels as most of the
labor is removed from production processes.  This will make traditional
productivity indicators increasingly irrelevant.

Therefore, the prevailing opinions of the productivity-through-
information or productivity-through-Internet enthusiasts cannot be supported
either by the hopeful pronouncements by government officials or by the
selective analysis of the anecdotal narratives by business magazines.  Only
measures that can be explicitly related to corporate financial performance
can settle the arguments whether a firm is either losing or gaining in
productivity growth.  Reliance on actual corporate financial results and
soundly conceived financial plans, rather than on futuristic projections, has
the added advantage of diverting speculations from unverifiable conjectures
to what will become a reality for which management may be held
accountable.

Purpose of Information Productivity Analyses

The purpose of information productivity analysis is to shift attention
from information technology itself to the effectiveness of the executives who
manage it.  The key to obtaining business value from computers lies in
linking the uses of the technology to business plans.  This connection must
be explicit by showing how it overcomes existing business problems and
how it contributes to future gains.  In isolation, computers are just pieces of
metal, plastic and glass.
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We have to evaluate the contributions of information technologies in
terms of their effects on increasing the ratio of management value-added to
management costs, which is how we define Information Productivity.  If
information productivity increases as a result of the deployment of
information technologies, what will indicate whether one’s computers are
producing a business payoff?  Focusing on information productivity rather
than on information technology will lead to the following improved
practices:

• Correctly diagnose conditions that will improve information
productivity before making an attempt to re-systemize, reengineer or
automate.

• Make management more productive before adding electronic means,
by first finding what impairs their business performance.

• Automate only those business processes that are directly linked to
measurable improvements in profits.

We propose here a measure of corporate productivity overcomes many
of the limitations of capital-based measures.  It does so by defining the
Information Value-Added as the measure of economic output and the costs
of information management, as an approximate measure of economic input.7

This measure should be a supplemental indicator for assessing the planning,
budgeting proposals as well as for evaluating operating results.

                                           
7 The Information Value-Added is computationally similar to what economists call “economic profit” or
what a consulting firm defines as Economic Value-Added.
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Measuring Information Effectiveness

It is only a matter of time before corporate leadership will shift
attention to information management as a resource of greater economic
leverage than any other input.  In terms of its value the total costs of
information will certainly warrant at least the same concentrated attention as
is presently bestowed on capital costs.  The need to answer the following
questions will direct such efforts:

• Is information technology improving the productivity of corporate
information resources?

• How does one track gains from investments resulting from changes in
management processes and increased employee training?

• What new measures of effectiveness are needed to equip operating
management with indicators to guide their decisions investments in training,
innovation, market development and business transformation?

• Which indicators support motivation to make the right choices and
hence, that could be used for incentive compensation purposes?

Defining Terms

Productivity is defined as the ratio:

Output
Input

Where Output is the economic value of information resources and Input
is the economic cost of information resources.

To come up with valuations of information productivity we will use the
published financial data as the best available source.8

Where:

Output = Information Value-Added

                                           
8 Standard & Poor’s Research Insight databases COMPUSTAT and GLOBAL DATA. Our analytic
database is updated monthly.
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And

Input = Transaction Costs

The ratio of the Information Value-Added / Transaction Costs then
defines Information Productivity®9  index which is a remarkably useful
ratio for ranking and benchmarking comparisons of corporate performance.

Determining Input

Controversies about the valuation of information inputs are the
principal reason why productivity reporting related to information
management is not popular.  Financial analysts will allege that it is difficult
to calculate information productivity because there are no precedents for
clearly separating “information” from “production.”  Accountants prefer to
dispense with that question by attaching most of the information
management costs as an overhead multiplier to direct expenses.  The typical
overhead burden rates, sometimes exceeding 400% in factory operations, are
very often much larger than the direct costs, thus making accounting for
information as an overhead expense inappropriate for making decisions.10

The computation of information productivity depends on getting the
costs of information approximately right.  My definition of information costs
is very broad.  It includes all costs of managing, coordinating, training,
communicating, planning, accounting, marketing and research.  Economists
apply the term “transaction costs” to those categories.  We will adopt this
term as most descriptive way to deal with a diversified set of cost elements.
Unless an activity is identified as a direct expense associated with delivering
to a paying customer a product or service it will be classified as a transaction
expense.

                                           
9 Information Productivity® has been a United States Trademark #1,959,644 of Strassmann, Inc. since
1996.  As Information Productivity™ it dates back to 1987.
10 Allocating overhead to the cost of goods eliminates the visibility of such expenses.  One of the greatest
opportunities for improving profits is to examine the total costs of information transactions in the “value-
chain” as goods are processed through many layers of successive manufacturing firms.  It is safe to note
that the techniques used in the valuation of inputs will generally understate the costs of information
transactions in all cases where such costs are allocated to the costs of goods as a way of reducing the
vulnerability of overhead expenses to budget cuts.
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Activity-based costing methods are particularly useful in separating
cost elements that are directly related to the production of customer value
from those that are engaged in support.  This method employs a disciplined
and standardized approach to cost analysis.  In this approach analysts fill out
forms that reveal all the costs according to a prescribed method for
separating the direct costs of operations from the supporting costs.

In most cases, especially when conducting exploratory or
benchmarking studies, management does not need to engage in elaborate
studies for coming up with insights about information productivity.  For this
purpose we use only independently certified public data to come up with
estimates of transaction costs.

Identifying Transaction Costs

Industrial corporations include in their financial statements an item
known as Sales, General & Administrative Cost (SG&A) which is also
inclusive of R&D spending in most public financial statements.  It
represents the costs of coordinating, controlling, guiding, promoting,
motivating, training and managing employees, customers and suppliers,
while making and delivering the goods.  The S.G.&A with the R&D expense
largely accounts for a firm’s overhead expenses.  It also reflects the costs
devoted to the generation and consumption of all data.11

                                           
11 Sales, General and Administrative Expense is defined as all commercial expenses of operation (such as,
expenses not directly related to product production) incurred in the regular course of business pertaining to
the securing of operating income.  This item includes the following expenses when broken out separately.
However, if a company allocates any of these expenses to cost of goods sold, Standard & Poor's will not
include them in Selling, General, and Administrative Expenses:
1.           Advertising expense, including publicity and market development for insurance companies
2.           Amortization of research and development costs (including software costs)
3. Bad debt expense (provision for doubtful accounts)
4. Commissions
5. Directors' fees and remuneration
6. Engineering expense
7. Foreign currency adjustments when included by the company
8. Freight-out expense
9. Indirect costs when a separate cost of goods sold figure is given
10. Lease expense
11. Marketing expense, including advertising expense for brokers/dealers
12. Operating expenses when a separate cost of goods sold figure is given and there is no selling,
general, and administrative expenses, staff expense other than agents’ commissions for real estate
companies
13. Parent company charges for administrative services
14. Pension, retirement, profit sharing, provision of bonus and stock options, employee insurance, and
other employee benefit expenses (for non-manufacturing companies)
15. Research and development expenses (unless included in cost of goods sold by the company)
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Transaction Cost Indicators

To be of operational use in the corporate context information
economics must be concerned primarily with the demand side how
information goods and information services are consumed by organizations
in order to create greater economic profits.  Therefore, the primary objective
for information economics is to measure and evaluate the effectiveness and
efficiency of information workers whose primary tasks is to organize,
coordinate, manage, teach, promote and otherwise communicate about the
products and services produced by their enterprises.  The analysis and the
assessment of the efficiency of supplying the technological means in support
of information workers are only of secondary concern.  One can assert
categorically that when it comes to information work only people and not
machines can be productive.

                                                                                                                        
16. Software expense
17. Strike expense
18. Extractive industries' lease rentals or expense, exploration expense, research and development
expense, and geological and geophysical expenses
This item includes the related expenses of sales from companies with software development operations.
This item also includes dry-hole expenses for those companies using the successful-efforts method of
accounting for oil assets.  However, when dry hole expense is combined with another item properly
classified as depreciation (such as, abandonments and dry holes), Standard & Poor's will determine whether
abandonment or dry holes constitutes the more significant figure and it will be placed in either Depreciation
or included in the calculation for Selling, General, and Administrative Expenses. This item excludes
depreciation allocated to Selling, General, and Administrative Expenses (included in Depreciation) and
thus understates the total cost by excluding capital charges for most information technologies.
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The current generations of corporate executives have received tutoring
in economics or in financial analysis from textbooks that omitted discussions
how deal with information assets.12   When one examines the writings of the
current chairman of the Council of Economic Advisors one would be hard
pressed to find the topic of information analysis addressed at all.13  So far,
the economists’ research on investment decision-making or the financial
executives’ studies have not resulted in a formal discipline that could be
used by corporate staffs in tackling decisions how and where to invest in
information projects.14  The most promising lines of inquiry were pursued by
an examination how IT technologies could improve the capacity of firms to
coordinate business activities.15  Though the importance of “coordination”
was also noted in numerous other publications none of it resulted in a
prescriptive approach how to determine the payoffs from such efforts.

The breakthrough in the orientation to viewing the firm as a self-
contained agent to examining it as institution characterized by its externally
related transaction costs occurred when the Nobel Prizes in Economics were
awarded to Ronald H. Coase in 1991 and to Douglass C. North in 1997.

The principal contribution by Coase was to formulate a theory of
transaction costs.16 This theory is primarily concerned with the effectiveness
of intra-organizational information management and how that interacts with
what economists call a firm’s competitors. Until recently, little attention was
paid to Coase’s work because economists overlooked how the internal
structure of firms influenced a firm’s externalities, such as prices, market
share, brand management, the management of the firm’s supply value-chain
or the capacity to establish monopoly dominance.

                                           
12 Samuelson, P.A., “Economics,” McGraw-Hill, New York, 1948.
13 Mankiw, N.G., “Principles of Microeconomics,” Harcourt College Publishers, Ft. Worth, Tx., 2001.
14 Strassmann, P.A., “A Growing Bubble,” Computerworld, April 9, 2001.
15 Malone,T.W., Yates,J. and Benjamin, R. I., “The Logic of Electronic Markets,” Harvard Business
Review, Vol. 67, 3, 1989, p.166.
16 Coase, R.H., “The Nature of the Firm,” Economica, Vol. 4, pp. 386-405, 1937.
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In his Nobel Prize acceptance address, Coase explained why
economists were not interested in the internal arrangements within
organizations but only in what happens on the marketplace.17  Coase said
“What happens in between the purchase of the factors of production and the
sale of the goods that are produced by these factors is largely ignored…it is
undeniable that microeconomics is largely a study of the determination of
prices and output, indeed this part of economics is often called price theory.”

The origins of transaction cost economics can be found in Coase’s
seminal paper on the theory of the firm.  He explains the success of firms
was due to their capacity to become effective in managing the high costs of
doing business and successfully coordinating complex interactions between
suppliers, producers and customers.  North emphasized the importance of
institutional innovations that lowered transaction costs by increasing the
mobility of capital; by lowering information costs; by spreading risks in
commerce; and in improved enforcement of contracts.

Coase studied why organizations are formed, what guides their growth
and what leads to their demise.  He observed that firms would expand the
scope of their operations until their internal costs of coordination would
reach diminishing returns. When that happens an external source of supply
would have the capacity to perform the identical work at a lower cost. This
formulation is now recognized as Coase’s Law:  The cost of organizing an
extra transaction within the firm becomes equal to the costs of carrying out
the same transaction on the open market.  This view re-defines what until
now was called by information managers as the “costs of information”, the
“costs of management” or the costs of “coordination, command & control”
and places it into a much broader context that is acceptable to economists.
Coase’s views were initially not accepted by academic economists.  The
innovative approach to “transaction cost” studies now offers a new
perspective on policy matters that previously escaped analysis and is
attracting rising attention by researchers.  The significance of “transaction
cost analysis” to information economics has so far escaped attention from
researchers in the field of information sciences.  It is one of the purposes of
this paper to surface its significance in the corporate context.

                                           
17 Coase, R.H., “The Institutional Structure of Production, Lecture to the memory of Alfred Nobel,” World
Scientific Publishing Co., Singapore 1991.
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Information Value-Added

Information Value-Added™ (IVA) is a better measure of the economic
contribution of corporate information management than accounting profits.18

In judging the performance of corporate information management one must
consider that only thirty-nine percent of U.S. industrial corporations deliver
a positive economic value-added whereas sixty-six percent of these
corporations report positive accounting profits.19

Figure 4 – Most U.S. Firms Deliver Negative Economic Value-Added

The material differences between accounting reports and economic
performance are the principal reason why we had to develop a methodology
the separates the economic contributions of capital from the contributions of
management.  Only in rare cases do the published financial statements adjust
the reported accounting profits for the shareholder’s contributions of capital
to the corporation.20

                                           
18 Information Value-Added is a Trademark of Strassmann, Inc.
19 Taub, Stephen, Which companies created the most wealth for shareholders last year?, CFO Magazine,
July 2003, based on evaluations by the consulting firm Stern, Stewart, owners of the EVA® Trademark.
The difference between the Strassmann IVA and the Stern, Stewart EVA is in how profits and capital are
accounted for.  EVA offers a conservative evaluation of financial reports, discounting many FASB entries
and focusing primarily on relationships with stock market valuations.  IVA accepts FASB profit definitions
(prior to adjustments) as well as the nominal values of shareholder equity, as reported in the published
financial statements.
20 A number of European firms follow this practice.
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Valuations, such as EVA and IVA that subtract from accounting profits
the full costs of capital, are necessary for coming up with an assessment of
the economic contributions of information.  Without measures that filter out
the contributions of capital there is no valid way of assessing a firm’s
information productivity.

Calculating Information Value-Added

Information Value-Added is the residual (e.g. surplus value) after
subtracting all economic costs (land, cost of goods, compensation for
shareholder capital, taxes and costs of information management) from
profits after taxes.  What is left is the surplus available for further
investment.21

EVA and IVA do not equal accounting profits after taxes.  The typical
financial statements do not reflect the fact that shareholders have
investments tied up in the firm.  Shareholders should receive a return on
their original capital (plus any excess earning retained in the corporate
treasury) that remains under management control, such as retained earnings,
reserves and allowances.  In its most sophisticated form the calculation of
EVA calls for adjustments to accounting entries such as write-offs, good
will, and research expenses.  The most comprehensive description of how to
calculate EVA is by G. B. Stewart.22  The EVA valuations of Fortune 1,000
companies are available from Stern Stewart Management Services.23

Contrary to claims by a number of consulting firms, the term
“Economic Value-Added” is neither original, proprietary nor precedent
breaking.  Economists have used this term for over two hundred years.  U.S.
corporations have used this concept since the 1950’s, such as in the case of
General Electric Corporation where it was called “residual value.”  GE
operating divisions had to reduce their operating profit by an interest charge
for their share of invested corporate capital.

                                           
21 Taxes are classified here as an involuntary overhead expense, in contrast to information management
costs that are a discretionary overhead expense.  From a budgetary standpoint taxes and allocations of
corporate overhead costs have many similar characteristics – they are often levied by political fiat and
without directly demonstrable benefits.
22 They deserve credit for popularizing EVA concepts, especially by getting their annual rankings published
by Fortune magazine and by profuse advertising in leading magazines read by corporate executives. The
book by Stewart, G.B., The Quest for Value, Harper Business, 1991 is still the best reference source about
the intricacies and uses of EVA calculations.
23 The Stern Stewart Performance 1000 Database. Published annually.
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The Strategic Planning Institute, an outgrowth of GE, adopted this
measure in calculating the profit impact of marketing strategies (PIMS) in
the 1970’s.24  I adopted this approach in pursuing a seven-year research
program about management productivity as a method for evaluating the
business value of computers.25  The “Management Value-Added”
calculations used in my 1985 work turned out to be a good approximation of
EVA.26

In this book Information Value-Added is calculated as follows:27

IVA™ = Profit – Cost of Ownership of Capital

Where:

Profit = Accounting profit after taxes and before preferred dividends
but prior to special charges and adjustments.28

Cost of Ownership of Capital = Cost of Capital * Capital

Where:

Cost of Capital = Expected rate of return as determined by the capital
asset pricing model (CAPAPM)29.

Capital = Shareholder equity30.

                                           
24 Robert D. Buzzell and Bradley T. Gale, The PIMS Principles, The Free Press, 1987
25 I used extensively the term “economic profit” as the proxy for “management value-added” throughout
The Business Value of Computers, The Information Economics Press, 1990
26 Paul A. Strassmann, Information Payoff, The Transformation of Work in the Electronic Age, The Free
Press, 1985
27 This is “basic EVA” as described in Ehrbar, A., EVA-The Real Key to Creating Wealth, Wiley & Sons,
1998.
28 This item represents the income of a company after all expenses, including special items, income taxes,
and minority interest - but before provisions for common and/or preferred dividends. This item does not
reflect discontinued operations (appearing below taxes) or extraordinary items.
This item includes (when reported below taxes):
1. Amortization of intangibles
2. Equity in earnings of unconsolidated subsidiaries
3. Gain or loss on the sale of securities when they are a regular part of a company's operations
4. Shipping companies' operating differential subsidies (current and prior years)
This item, for banks, includes net after-tax and after-minority interest profit or loss on securities sold or
redeemed.
29 CAPAPM is a method of determining the expected rate of return for an asset at a given level of risk. The
Cost of Capital is based on: Risk Free Rate + Beta (Market Risk Premium), where:
Risk Free Rate = 3 Month Treasury Bill Rate (for the US) and LIBOR (for all other countries).
Market Risk Premium = Difference between Expected Return on the Market and the Risk Free Rate.
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Calculating the Capital Asset Pricing Model, With Risk Premium

When calculating the expected shareholder return from investing in a
corporation one of the most difficult choices is the interest rate to be used as
the cost of capital.  There are many different views how to make such a
choice.  Each approach reflects a point of view that ultimately becomes
reflected in opinions whether a particular corporation’s shares are over-
valued or under-valued.31  The following shareholders’ cost of capital
valuation models are most frequently applied:

The Treasury Bond Model: The “fair value” of shareholders’ cost of
capital is the current yield of a 10-year Treasury bond.32

The Capital Asset Pricing Model Without Risk Premium:  This model
does not recognize a shareholder’s risk premium.  The “fair value” is the
return on long term Treasury Bonds or, and appropriate after tax expected
return whichever is higher.33

The Capital Asset Pricing Model With Risk Premium:  The “fair value”
is the current rate of a Treasury Bill plus the “Beta” value of stock market
volatility multiplied by the difference between the risk-adjusted returns from
the stock market minus the “risk free” rate of return on Treasury Bills.34

In calculating the cost of capital we have tried to apply each of the
above interest valuation schema.  We found them inconsistent with what
corporations reported as their costs of debt.  Individual corporations paid
interest charges that could be explained only as a reflection of their
particular banking relationships and credit-worthiness rather than by any of
the above three models.

                                                                                                                        
30 Shareholder Equity includes 1. Capital surplus; 2. Common stock;  3. Nonredeemable preferred stock;  4.
Redeemable preferred stock; 5. Retained earnings; 6. Treasury Stock; 7. Set-aside reserves that cannot be
explained by liabilities.
31 Weber, J., and Laderman, J.M., The Market: Too High?  Too Low?, Business Week, April 5, 1999
32 At the time (March 1999) the 10-year Treasury bond interest rate was 5.62%.
33 B.Lev and S.L.Mintz, Seeing is Believing, CFO Journal, February 1999
34 The current rate on Treasury Bills is 4.45%.  The difference between the stock market average returns
and the Treasury bill interest is also called the market risk premium.  At present such risk premium is
estimated at about 7%.  Since 1926 large company stocks have been producing average returns of 11%
whereas the long-term Treasury bonds have returned only 5.2%.  (See J.K.Glassman and K.A.Hassett,
Stock Prices Are Still Far Too Low, The Wall Street Journal, March 17, 1999).  For a detailed discussion
on applying this model see Brigham, E.F. and Houston, J.F., Fundamentals of Financial Management, The
Dryden Press, 8th Edition, 1998, p.176
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From the standpoint of financial and accounting rigor only the Capital
Asset Pricing Model, with Risk Premium, could be applied consistently
across our entire international sample of over 14,000 corporations.

The calculation of the Capital Asset Pricing Model Without Risk
Premium involves the following data:

• Risk-free rate - 3 month Treasury notes;

• Risk-free rate - LIBOR

• Beta – the sensitivity of a company’s stock price as a measure of
risk;

• Expected Return to the Market

Risk Free Rate

The 3-month Treasury notes are constant maturity interest rates
provided by the Federal Reserve Bank and the Bank of America in San
Francisco.

LIBOR is the London Interbank Offering Rate. It is an interest
percentage quoted as the London Interbank Offering Rate for two months.

Both rates are sensitive to changes in money supply as well as
inflationary or deflationary expectations as shown in the recent changes in
this fundamental indicator of the price of capital:

Figure 5 – The Risk-Free Cost of Capital Shows Remarkable Reductions
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The remarkable decrease in the risk-free cost of capital since year 2000
will tend to improve the valuation of Information Value-Added for all firms.
Theoretically this suggests that CIO ought to have an easier job of delivering
improved information productivity gains.

Beta – A Measure of Risk

The monthly fundamental Beta is a measurement of the sensitivity of a
company's stock price to the overall fluctuation in the Standard & Poor's 500
(S&P 500) Index Price for U.S Companies, the S&P/TSX Composite Index
(formerly TSE 300 Index) Price for Canadian Companies or the fluctuations
in the prices quoted for shares at their respective foreign stock exchanges.
For example, a beta of 1.5 indicates that a company's stock price tends to
rise (or fall) 1.5%, with a 1% rise (or fall) in the index price.

In the Capital Asset Pricing Model the value of Beta is used as an
indicator of capital risk to shareholders.  The following shows that the values
of Beta are widely distributed:

Figure 6 – The Distribution of Beta – A Measure of Rising Capital Risk

Beta is calculated for a 5-year (60-month) time period, ending in the
current month. If less history is available, Beta will be calculated for as few
as 24 months. Month end closing prices (including dividends) are used in the
calculation.
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Expected Return to Market

This reflects an annualized rate of total return to a shareholder over a
10 year time period, including price appreciation in the stock valuation plus
reinvestment of dividends and the compounding effects of dividends paid on
reinvested cash proceeds from stock ownership.

The expected returns are reasonably stable, but change rapidly with
fluctuation in interest rates and shareholder sentiment.

Figure 7 – The Distribution of Expected Shareholder Returns

As can be seen from the above bar graph, the expected returns are
clustered in a limited range, with most of the firms showing expected returns
at 10.25% in 2002.

Capital Asset Pricing Interest Rate

The cost of capital, as calculated by the capital pricing model, yields
interest rates that vary monthly is unique for each firm.  The ValueIT
software is updated quarterly with the Capital Asset Pricing Model to
generate timely values of Information Productivity.

The variability of the cost of capital can be observed from the
following table:
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 Figure 8 – Median Costs of Capital for Diverse Economic Sectors
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 Calculating Information Productivity

Calculating Information Value-Added

The accounting definitions included in GAAP are a mind-boggling
collection of rules that favor interpretations that tend to reflect the tangible
liquidation value of a firm.  GAAP avoids accounting interpretations that
may reflect what a firm may be worth as an ongoing concern in the market.
GAAP rules are particularly allergic to accounting for anything that may
resemble the valuation of Knowledge Capital®.35

According to GAAP rules, the assets as well as liabilities have been
reported in a most conservative manner to satisfy the lenders’ need to know
if they can recover outstanding loan balances in case of bankruptcy.36 To
compensate for the liquidation bias of GAAP a number of consulting firms
have developed what they claim to be proprietary adjustments for some or
all of the following accounting entries:37

Research and Development expenses that represent future products and
processes are capitalized, but not expensed in the current year.

Software expenses for programs and databases that can be expected to
have a long life are capitalized and written off over the useful life and not
expensed.  As software costs rise to become a major component of
information management costs the GAAP practice of writing off software as
current cost is the chief culprit in making the prevailing practice of
squandering computer resources acceptable simply because it becomes
untraceable.38

                                           
35 Strassmann, Inc. owns the Registered Trademark for Knowledge Capital® and how to calculate it.
36 GAAP rules have been jokingly referred to as an undertakers’ accounting method.  The accountant’s
approach to valuation of net assets has been also called the “carcass” valuation technique – the worth the
remaining assets would fetch on the market after a firm’s demise.
37 The most noteworthy of these is the article by Dr. Sidney Schoeffler, The Purpose of Full-Value
Economic Statements, http://www.mantis-boston.com/FVESintro.htm. March 1998.
38 This matter has been largely neglected because it is in the interest of everyone -- but the shareholders --
to keep increasing funds flowing into newer and larger computer projects.  This practice is treated in
considerable detail in Strassmann, P.A., The Squandered Computer.
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Good-will write-offs call for depreciation of the difference between the
accounting valuation and the acquisition costs of another company.  That
diminishes both reported earnings as well as assets on the balance sheet.  A
number of consultants reverse these charges in the belief that shareholders
should be measuring the long-term economic value of mergers and
acquisitions.

Changes in Depreciation Charges would account for company-owned
assets as leased equipment.  This would make replacements with improved
models more attractive.

Restructuring charges have been the source of the worst GAAP-
sanctioned distortions in the reported profitability of corporations.  Business
magazines report weekly about firms that have written off tens of billions of
dollars from the shareholder equity as “restructuring” costs.  This practice
made it possible to keep up the appearance of high reported operating profits
thus justifying bonuses for executives.39

Adjustments for actually paid taxes are necessary because of the large
difference between calculated taxes and taxes actually paid out.  The
presence of this inconsistency usually can be observed by a large entry on
the balance sheet that shows up as “deferred taxes.”  In fact, this is
shareholder capital because these taxes will never be paid out, but will be
deferred from year to year.

Additional adjustments are often made for transforming reported
accounting profits into any of the many proprietary versions of economic
profit.  The difference between GAAP profits and any other version of
economic profits receives much attention whenever a corporation chooses to
adopt any such adjustments to calculate executive compensation
incentives.40

                                           
39 Even the venerable cereal company Kellogg, Inc. has taken “one time” restructuring charges four years in
a row to “streamline operations.”  The total charged to earnings was equivalent to one quarter of Kellogg’s
net income. See New York Times, December 27, 1998, BU8.
40 A common practice followed by US industrial corporations.
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The proprietary calculations of economic profits are usually held as
private and confidential information.  The IVA-based evaluations in this
book calculate the Information Value-Added primarily for the purpose of
productivity benchmarking.  As a rule we calculate IVA as a two-year
moving average to smooth out the effects of one-time accounting
adjustments.  The primary benefit of this approach is that it diminishes the
impact of immediate write-offs and of restructuring charges that are a
frequent phenomenon on the current U.S. industrial scene.

IVA Data

Sixty four percent of U.S. firms delivered negative IVA during 2001
and 2002 in a period that offered one of the lowest costs of capital in history
and thus made the achievement of favorable IVA easier.

Figure 9 - Most Firms Delivered Negative Information Value-Added

The presence of negative IVA should cause apprehension about the
future prospects of information technology investments if corporations do
not materially improve their economic performance.41

                                           
41 The reader should remember that my calculations of IVA are based on the most favorable interpretation
of the GAAP reported financial results.
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Figure 10 – Distribution of Information Value-Added for 14,585 Firms

In dollar terms, the 5,113 U.S. firms with positive IVA and positive
profits delivered $1,198 billion of IVA and $2,092 billion in profit.  The
5,564 firms with negative profits and negative IVA delivered a total of
$2,020 billion of negative IVA and negative profits of $1,260 billion.  This
suggests that the opportunities for improvements remain enormous.

The challenge for at least half of the firms remains how to deploy
profitable applications of information technologies for improved results.
The alternative is to liquidate all operations that cannot demonstrate a
capacity to create a positive IVA.

If IVA were to be adopted as one of the standard measure of
performance at least half of the nation’s CIOs would have to explain why
they projects are delivering lower returns than the shareholder expect for an
equivalent level of risk.  One should recognize that IVA-based reporting is a
tough and unpopular taskmaster.  It confronts executives with greater
economic hurdles to surpass before they can claim achievement of
satisfactory levels of performance.
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Whenever the reversal from poor performance takes place more firms
ought to convert from being IVA detractors to becoming IVA gainers.  For
that to occur improving the effectiveness of how information resources are
used would offer one of the most attractive options for improving financial
results.  Corporate executives will then have added incentives to institute
long overdue improvements in their firms’ information management
practices.

Information Productivity Example

After all of the prerequisite computations (Capital Asset Pricing, Beta
values and Information Value-Added) are completed it is a relatively simple
matter to proceed with the calculation of Information Productivity:42

Figure 11 – Information Productivity Reveals Wide Diversity

For instance, Intel and Wal-Mart Stockholder Equity are comparable,
yet Wal-Mart Profits as 334% greater.  Using the conventional asset-based
measures (such as ROE), Wal-Mart would be ranked superior to Intel.  In
fact, we rank Intel higher than Wal-Mart in information productivity because
it achieves its results by spending only 22% of Wal-Mart’s transaction costs.
Even though Intel is rated to be in a more risky business (the wild
semiconductor business calls for returns of 19.1%) that is still not a
sufficient penalty to depress Intel’s higher productivity rank.

                                           
42 Data represent averages for 2001 and 2002.
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Exploratory Studies

The compilation of a global database about information productivity
offers many opportunities to study the characteristics of corporate costs and
corporate economic performance.  As we complete such studies, they will be
added to this book when it appears as an e-Publication of the Information
Economics Press.

Transaction Cost vs. Information Value-Added

Transaction costs are a large multiplier of IVA.  Therefore, any firm
that is attempting to increase its IVA should look to the effective and
efficient deployment of these costs as one of greatest sources of leverage for
delivering favorable financial results.

Figure 12 - Information Management Costs are Large Multiple of IVA

This large multiplier shows that both the expenses as well as the
effectiveness of information management have potentially greater effects on
corporate profits than other discretionary expenses.
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Global Information Productivity Rankings
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Aerospace and Defense Sector
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Agriculture Sector
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Conglomerate Sector
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Construction Sector - 1
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Construction Sector - 2
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Electronics and Appliances Sector - 1
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Electronics and Appliances Sector - 2
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Financial and Insurance Sector – 1
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Financial and Insurance Sector - 2
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HealthCare Sector
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High Tech and Telecommunications Sector - 1
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High Tech and Telecommunications Sector – 2
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Hospitality, Food & Beverages Sector - 1
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Hospitality, Food & Beverages Sector – 2
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Manufacturing Sector – 1

–
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Manufacturing Sector – 2
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Oil, Gas, Mining & Basic Materials Sector
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Pharmaceuticals & Chemicals Sector - 1
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Pharmaceuticals & Chemicals Sector - 2
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Professional Services Sector – 1
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Professional Services Sector – 2



Strassmann, P.A., Defining and Measuring Information Productivity

63

Copyright © 2004, Paul A. Strassmann, V.2

Publishing, Printing, Entertainment Sector
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Retail Sector - 1
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Retail Sector - 2
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Transportation & Automotive Sector - 1
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Transportation & Automotive Sector – 2
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Transportation & Automotive Sector – 3
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Utilities Sector
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Wholesale Sector - 1
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Wholesale Sector - 2
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