A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Zbaracki, Mark; Bergen, Mark; Dutta, Shantanu; Levy, Daniel; Ritson, Mark

Working Paper

Beyond the Cost of Price Adjustment: Investments in

Pricing Capital

Working Paper, No. 2005-03

Provided in Cooperation with:
Department of Economics, Bar-Ilan University

Suggested Citation: Zbaracki, Mark; Bergen, Mark; Dutta, Shantanu; Levy, Daniel; Ritson, Mark
(2005) : Beyond the Cost of Price Adjustment: Investments in Pricing Capital, Working Paper, No.
2005-03, Bar-Ilan University, Department of Economics, Ramat-Gan

This Version is available at:
https://hdl.handle.net/10419/259351

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/259351
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Beyond the Cost of Price Adjustment:

|nvestmentsin Pricing Capital

Mark Zbaracki, The Wharton School
Mark Bergen, University of Minnesota
Shantanu Dutta, University of Southern California
Daniel Levy, Bar-llan University and Emory University
Mark Ritson, London School of Business

Last Revision: June 19, 2002

JEL Codes: E31, D21, D4

For Presentation at the NBER’s Summer Institute Workshop on
Capital Marketsin the Economy,
July 22, 2002, Royal Sonesta Hotel, Cambridge, MA
Discussant: Julio Rotemberg, Harvard University and NBER

The authors would like to thank the management of a large mid-western manufacturer, the management of
electronic shelf label manufacturer, and other anonymous participants in our studies, without whom this
study wouldn't have been possible. The authors would also like to thank Andy Caplin and Julio Rotemberg
for inspiring comments and suggestions in their roles as discussants of our previous papers at the NBER
and the American Economic Association meetings, and the seminar participants at the University of
Minnesota (CSOM) and the University of Pennsylvania (Wharton) for comments. Finally, we thank Bob
Barsky, Leif Danziger, Sandeep Mangargj, Charles Martin, Om Narasimhan, Akshay Rao, Sourav Ray,
K.K. Sinha, and Orv Walker, for their helpful comments and discussions on earlier drafts of the paper. All
authors contributed equally: we rotate co-authorship. The usual disclaimer applies.



Beyond the Cost of Price Adjustment:
Investmentsin Pricing Capital

Abstract

The literature on costs of price adjustment has long argued that changing prices is a
complex and costly process. In fact, some authors have suggested that we should think of
firms price-setting activities as “producing” prices, similar to the way firms use
production processes to produce goods and services. In this paper we explore one natural
extension of this view, that besides observing costs of price adjustment, we should also
expect to see firm-level investments in capital expenditures into these “pricing”
production processes. We coin the term “pricing capital” for these investments, and
suggest that they can improve the efficiency of the “pricing production” activities by both
reducing the costs of adjusting prices, and improving the effectiveness of price
adjustments in future periods. Using two types of data sources, we find compelling
evidence of the existence as well as the importance of pricing capital in firms. The
existence of firm-level “pricing capital” has the potential of fundamentaly altering the
way we think about pricing and price adjustment in many areas of economics. It suggests
looking toward the “pricing capital” to decipher the likely degree and causes of price
rigidity and its variation across price setters, markets, and industries. Moreover, “pricing
capital” introduces a new, higher-level, pricing decision made by individual firms.
Decisions to invest in pricing capital compete with traditional capital investment
decisions that have long been studied in economics, such as capital investments in plant,
equipment, and R&D. Furthermore, since pricing capital is a choice variable, it implies
that costs of price adjustment often used in models of price rigidity are endogenous. As
such, pricing capital offers new insights into the micro-foundations of the costs of price
adjustment. The most provocative implication of the new theory of pricing, however, is
that the allocative efficiency of the price system itself may be determined endogenously
by individua price setters who choose whether and how much to invest in pricing capital.



1. I ntroduction

Thereisalarge and growing literature on costs of price adjustment and itsrolein
market economies. See, for example, Andersen (1994), Ball and Mankiw (1994), Caplin
and Spulber, 1987, Caplin and Leahy (1991, 1997), Danziger (1988, 1999), Mankiw
(1985), Mankiw and Romer (1991), Rotemberg (1982, 1987), and Sheshinski and Weiss
(1977), to mention just afew. These price adjustment costs can be a source of price
rigidity as demonstrated theoretically by Mankiw (1985), Blanchard and Kiyotaki (1987),
and Ball and Romer (1990), and empiricaly by Levy et al. (1997, 1998) and Dutta et al.
(1999). Indeed, according to Blinder et al. (1998, p. 21), these costs have become “...one
of the main strands of New Keynesian theorizing” as many predictions of the traditional
Keynesian and more recent New Keynesian models crucially depend on the existence of
some form of price rigidity.

Many scholars have emphasized the importance of going to the field to study
business pricing-practices. For example, Caplin (1993, p. 21) callsfor “more detailed
empirical work and for increased understanding of the manner in which corporations
actually arrive at pricing decisions.” Similarly, Blinder et al. (1998, p. ***) suggest
“going to the source of price change activity—the managers who change the prices—to
gain insights about pricing and price change processes and their implementation.” This
motivation has led to arevival of studying business-pricing practices in economics.
Consequently, scholars have been using avariety of field-based techniques and methods
to study pricing processes and cost of price adjustment at firmsin order to improve our
understanding of how firms set and adjust prices. These methods include surveys (Blinder
et a., 1998), interviews, historical case studies (Levy and Y oung, 2001), and field studies
(Levy et al., 1997 and 1998; Dutta et al., 1999; and Zbaracki et al., 2001).

One of the key lessons from these studiesis that price adjustmentisa“...very
difficult, costly and time-consuming process’ (Caplin and Leahy, 1995) and that
changing prices “is acomplex process, requiring dozens of steps and a non-trivial amount
of resources’ (Levy et al., 1997, p. 792). Consistent with these findings, recent empirical
studies of price adjustment processes by Levy et al. (1997, 1998), Slade (1998), and
Dutta et al. (1999, 2002), conclude that the menu costs associated with these processes
may be significant in many markets and industries. Blinder et a. (1998), in aremarkable



interview study report that the managers they interviewed considered these costs as
important as well. Zbaracki et al. (2001) extend the category of the price adjustment costs
they consider to include managerial and customer costs and find that these two
components dwarf the magnitude of menu costs: they account for only 3 percent of the
total price adjustment costs at the establishments they studied.

However, while the above studies focused on measuring the magnitude of price
adjustment costs, what we really discovered in our field studies was that from the
standpoint of the firms, the problem of price adjustment costs was secondary at most.
Before their decisions about whether to change prices they faced a higher-level decision
about how to alocate their limited resources among various uses and needs. We
discovered that besides the traditional uses of the resources for investments in plant,
equipment and production capacity, R & D, brand development, marketing, service, etc.,
these organizations needed investments in resources designed to help them improve their
price-setting capabilities.

For example, the data used by Levy et al. (1997, 1998) and Dutta et al. (1999) was
collected by a company producing electronic shelf label systems—small LCD panels
displaying price and unit information which are designed to replace the standard paper
price tags commonly used in supermarket, drugstore, and many types of other retail
establishments. That data were collected by the company because supermarket chains
were in the processes of assessing the feasibility of purchasing these systems, and they
needed to know the cost of the existing price adjustment processes, in order to determine
the benefits these systems could provide in terms of greater flexibility and more optimal
pricing. Supermarket managers had to consider these kinds of investments because of the
pricing task they face: they carry about 25,000 different products, and each week they
change the prices of about 4,000-5,000 of them. How do you optimally adjust the prices
of so many products week after week in a dynamic and competitive marketplace?

The industrial manufacturing company studied by Zbaracki, et a. (2001) was
facing asimilarly difficult task of optimal pricing: the company manufactures over 8,000
different products; it has about 1,300 customers, some of them purchasing as many as
3,000 different products; and on each product the company faces multiple competitors.
How can the company’ s price managers adjust the prices of so many products optimally

as market conditions—costs, competitors' prices, demand, etc.—change?



Based on numerous observations of this kind, we argue that there is more to price
adjustment than the existing literature recognizes. Beyond the cost of price adjustment lie
higher form decisions firms make about how much to invest in the infrastructure,
computer systems, information systems, routines and processes, that they use to adjust
prices.

These observations suggest that we could think of prices as being “produced.”

I.e., we could think of pricing process as similar to other production processes in the firm,
and describe it by means of a production function, the “pricing production function.”
Such a perspective on price adjustment is consistent with a suggestion made by Julio
Rotemberg (2000) in his comments as the discussant of Zbaracki et al.’s (2001) paper,
that perhaps, we should think of firms pricing processes as “producing” prices and price
lists, in the same way that firms use production processes to produce goods and services.
Caplin and Spulber (1987, p. 105, footnote 10) make a similar remark in passing: “If
these [menu costs] are indeed real costs, they should be explicitly included as part of
output. Hence, a closed model of the economy should include a sector of variable size
dedicated to the production of menus.”

Applying this line of thinking to the investments firms may undertake in their
pricing infrastructure, we can think of the expendituresincurred by retail supermarket
chains on electronic shelf labels, or by industrial manufacturers on computer hardware
and software, information systems, and pricing managers’ training, etc., as investmentsin
“pricing capital.” Theseinvestmentsin pricing capital enable the companiesto improve
the efficiency of the pricing production function because they enable the firms both to
reduce the costs of changing prices, and also improve the effectiveness of price
adjustments, in future periods.

We use two different sources of datato provide evidence supporting the existence
of firm-level investmentsin pricing capital, and the impact of these investments (or the
lack thereof) on pricing decisions made by firms. First, we use quantitative data collected
using industrial engineering time-and-motion methods, on the costs and benefits of
electronic shelf label systemsin the USretail supermarket industry. The second data set
consists of qualitative evidence from a cross-disciplinary ethnographic study of price
adjustment processes by large US industrial firms. In addition, we provide some

anecdotal evidence of business practices drawn from various industries, consistent with



our interpretation of the data. We find that, taken as awhole, these data offer compelling
evidence of the existence and importance of firm-level pricing capital in market
€conomies.

The existence of “pricing capital” introduces a new, higher level, pricing decision
made by firms’' pricing managers. Decisionsto invest in pricing capital compete for
organizational resources with traditional capital investment decisions that have long been
studied in economics, such as capital investments in plant and equipment, R & D, supply
chains, brands, service, etc. As such, a pricing manager can be viewed as trading off
investmentsin pricing capital for investments in such areas as new production lines,
investment in R & D capital, etc, and vice-versa. For example, according to the
manufacturer of the electronic shelf label systems, some supermarket chains have decided
not to invest in electronic shelf label systems and instead they chose to invest in other
investment initiatives, such as changing store layout, inventory systems, and database
systems, opening new stores, etc.

Focusing on investments in pricing capital rather than just on prices themselves
fundamentally changes the way we think about price adjustment in economics. It suggests
looking toward the pricing infrastructure that has or has not been developed to decipher
the likely degree and causes of price rigidity and its variation across price setters,
markets, and industries. Furthermore, since pricing capital is a choice variable for firms,
it implies that constraints such as costs of price adjustment, that are commonly used in
models of price rigidity are endogenous. As such, pricing capital not only explains the
existence of price adjustment costs, but also provides their microeconomic foundations.
These micro-foundations have important implications for how we should think of price
adjustments, and thus how we should model the price dynamics in many areas of
€conomics.

The theory of pricing capital and pricing production function we offer in this
paper should be viewed as a generalization of the standard neoclassical model. According
to the standard model, price setters somehow know or discover the optimal price without
devoting any resource to this knowledge acquisition and discovery process. Our theory,
in contrast, is based on the idea that the optimal price discovery process is not a costless
process. To the contrary, it requires substantial amount of real resources (not just “small

menu costs’), which have alternative uses. Thisis especially true for a multi-product



manufacturer facing multiple competitors. Further, the theory implies that the more
resources a price-setter isinvesting in pricing capability in the form of pricing capital, the
more flexibility it attainsin its ability to optimally set and adjust prices. Thus, the ability
of afirm to set and adjust prices effectively, and therefore the efficiency of the price
system itself, emerge as endogenous choice variables of price setters.

The paper is organized as follows. In section 2 we present the lessons from the
field by discussing two different data sets to demonstrate how firms operating in various
markets and industries are forced to invest in pricing capital. The data provide
overwhelming evidence on the critical importance of pricing capital for reducing the cost
of price adjustment. The data, we believe, also indicate the critical importance of the
pricing capital for optimal price setting. In section 3 of the paper we discuss the
implications of the pricing production function theory for various issues in the economics
of pricing, price adjustment, and the price system. In section 4, we conclude by
summarizing the key insights of the pricing production function theory and suggest future

research questions.

2. L essons from the Field

In this section we present evidence of investments firms make in pricing capital,
and the impact of these investments on the ability of firmsto adjust prices effectively. We
offer two separate sources of evidence. Thefirst is from field studies conducted by afirm
selling electronic shelf label systemsin the U.S. supermarket industry. The second is
from atwo-year multi-disciplinary field study of pricing processes for amajor industrial
manufacturer and its major customers. In addition, we offer some anecdotal evidence (see
the conclusions section) from the trade press documenting pricing capital investments
made by firms operating in awide variety of industries, ranging from pricing on the
internet, to airlines, packaged goods, automobiles, business-to-business markets and
services, etc.

For each piece of evidence we begin by describing the industry and the data
source. We then describe the investments the pricing managers have made in pricing
capital, and the economic implications of those investments for price adjustments made

by the firms. The specific forms of pricing capital investments range from new



technologies in presenting prices and pricing structures, to new computer systems and
software for intensive data analysis, and to training and development of human capital.
The economic implications that follow from these investments range from reductionsin
future costs of price adjustment, to more effective adjustment of pricesto changesin
market conditions, and a greater price flexibility in terms of the ability to change more

prices more quickly and more optimally.

21 Electronic Shelf Labels

We begin with a discussion of electronic shelf labels, which are small, radio-
controlled LCD displays that are attached to the shelf instead of the standard paper price
tags. These electronic shelf l1abels enable the retail supermarket and drugstore managers
to change prices at both the shelf and the cash register (scanner database) with the touch
of abutton on their computer terminal. Given the speed and accuracy of the electronic
shelf label systemsin changing and managing the shelf prices, they can be used by the
retail supermarket and drugstore chains to greatly reduce the complexity and the lead
times currently associated with changing shelf prices using standard shelf paper price
tags.

In order to sell the product, the company needed to validate what the existing
processes of changing price tags and price signs were in the supermarket and drugstore
chainsin order to estimate the benefits of using the electronic shelf label systems. The
company has received a permission from several supermarket and drugstore chainsto go
to representative stores and record the exact steps involved in the price change process
and measure the resources (primarily labor) it consumes. The electronic shelf |abel
company’ s researchers worked along with the people involved in the process of changing
prices on the store floor where the shelf price tags are physically changed, and undertook
detailed time and motion recordings measuring the frequency of various steps undertaken
in the price change process along with the required labor time. These studies, which were
conducted during the years 1991-1992, were also designed to help the el ectronic shelf
label system manufacturer and its potential customers (retail supermarket and drug store
chains) assess the overall efficiency improvements an electronic shelf label system would

provide.



We were given access to the raw data and the analyses the electronic shelf |abel
manufacturing company conducted in its effort to estimate the anticipated benefits this
system offered to the retail supermarket and drugstore chains. These benefits range from
hard measurable benefits in reducing the future costs of adjusting prices, to less
quantifiable benefits in terms of new pricing and business practices that the company
could undertake because of the new technology. See Levy et a. (1997) and (1998), and
Duttaet a. (1999), for a more detailed discussion of the data, methods and findingsin
terms of the cost of price adjustment for the traditional paper shelf pricetag
environments.

Theretail supermarket and drugstore managersin general seem to agree that
electronic shelf label systems may help them make the price change process more
efficient in comparison to the existing paper based price change system. However,
purchasing an electronic shelf label system involves an assessment of both, the costs as
well as the benefits of the system. According to the Electronic Shelf Label Company, the
main itemsincluded in the costs' side of these cost-benefit considerations are the
following.

First, the direct cost of an electronic shelf l1abel system, in the range of $100,000—
$170,000 in 1991-92 dollars (the exact price depends on the bells and whistles included
in the system), is substantial. Second, there is the cost (in the range of $7,000-$9,000) of
installing the system and training the supermarket employees to correctly use the system
aswell asto take advantage of all of its features. Third, the costs of converting to the
ESL-based price display and price adjustment system also include time-loss incurred by
the stores, employees and customers for down-time caused by readjusting the tags and
store layout. Fourth, the ESL system comes with software and hardware, which require
routine maintenance on an on-going basis, which is aso costly. The transition from
paper-based shelf price tags to electronic shelf |abel systems, therefore, entails a
substantial capital investment on the part of retail supermarket and drugstore chains.

In addition to these direct costs of the ESL system, the retailers face capital
constraints, as well as aternative investment strategies, such as opening new stores or
expanding existing stores, which may yield higher net present value: a payback period of
2 years or |less seems to be the minimum necessary in the retail supermarket and

drugstore industry. There is aso a concern over evolving technology standards and



technological obsolescence: retailers need to be confident that the system works and that
the vendor will be in business at |east for the next five years minimum. Finally, the
electronic shelf label system only works with 60—75 percent of the products supermarket
and drugstore chains carry. It does not work well with frozen products or variable weight
products.

On the benefit side, the use of electronic shelf label system in the retail
supermarket and drugstore industry promises to reduce the physical costs of price
adjustment substantially. In Table 1 we report arange of estimates from the Electronic
Shelf Label Company of the annual savings from adopting their system in comparison to
the traditional paper shelf price tag environments. The anticipated savings come from
reductionsin four categories, printing and delivering shelf price tags, labor required to
change shelf labels, and reduced mistakes in the process. In addition to these measurable
“hard” benefits, the ESL systems offer numerous “soft” benefits such as the ability to
adjust prices almost instantly to changesin costs or even to changesin demand by
adjusting prices by times of day when the stores are more/less busy. In addition, the
system makes the process of price change management less complex, less cumbersome,
and more efficient. Thisis because the price changes are made in a computer with aclick
of abutton, and it is automatically communicated to the ESL’s LCD displays on the
shelves as well as to the scanner database, which feed the price information to the cash
registers. The higher price and price change accuracy ensured by the integration of the
scanner database with the ESL price display information on the shelves, promises to
retain more customers and attract more new customers. The new system also eliminates
the paper-based price label change cost as a barrier to implementing low-yield price
changes.

Thus, these investments promise to reduce the costs of price adjustment in the
future. These “menu costs’ are known to be significant in thisindustry, as reported by
Levy et al. (1997, 1998), and Dutta et al. (1999), in the range of $91,416-$114,188 for an
average of $105,887 a year (in 1991-92 prices), per store of the sampled supermarket
chains. These systems promise to save a substantial portion of these costs as Table 1
indicates. According to the data obtained from the ESL Company reports, the company
promises a payback of the ESL system cost (the direct cost of the system plus the

maintenance cost) in 1.5-2.4 years. In order to get a sense of the saving the system might



provide if these payback periods do not materialize, we have calculated in Table 1 the
saving the system may provide under different rates, from 50% savings of the menu cost
to 95% of the menu cost.

Therefore, these firms have a choice of investing today in a capital investment and
reducing their costs of price adjustment in the future. We were able to observe meetings
between ESL vendors and two supermarket chains considering buying the systems. In
fact, these customers did compare the investment in ESL’ s with other investmentsin new
initiativesin their supply chain, inventory management, or store improvements. As
discussed by Levy et a. (1998), many supermarket chains have since adopted these ESL
systems, especially chains operating in states with item pricing laws such asin

Connecticut, New Jersey, etc.

2.2. Managing Pricing Processesin Industrial Markets

“Such a study [of pricing processes] should attempt to look at issues of price setting for one product as
well as a line of related products and at various levels of the distribution channel; attention also has to be
paid on the problems and procedures relating to the implementation of price policies.”

(V. Rao, 1984)

Consider now the price adjustment processes used by alarge Mid-western
industrial manufacturer selling to value added resellers. The company is a market leader
initsindustries, and sells more than 8,000 products. We undertook a two-year, cross-
disciplinary, ethnographic research study into the price adjustment processes at this firm.
In addition to the company itself, we also studied the price adjustment processes at a
variety of the firm’s customers. We formed a unique research team made up of an
organizational behavior ethnographer, a consumer behavior ethnographer, an economist,
apricing scholar and adistribution scholar. This gave us a unique ability to combine the
ethnographic methodology with detailed knowledge of the business and economic issues
underneath the processes we were studying. We conducted non-participant observations
(Atkinson and Hammsersley, 1994) during a wide variety of pricing activities, aswell as-
open ended, tape-recorded ethnographic interviews (Spradley, 1980) with the individuals
who were involved at various stages in the price adjustment process. In total, our team

spent more than 500 man-hours in the field and this period of immersion produced over
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800 pages of observational notes and 2,000 pages of single spaced pages of interview
transcripts. Additional documentary data such as organizational charts, pricing documents
and e-mails were aso collected. (See Zbaracki et a., 2001, for more details on these data
and the methodology.)

Following Levy, et al. (1997, 1998) and Dutta, et al. (1999), this study sought to
understand the costs of adjusting prices at the firm, except that rather than addressing the
physical costs of changing prices, the study addressed the managerial and customer costs
of changing prices. Consistent with that aim, our ethnographic work aimed at discovering
how the firm changed prices and what changing prices cost the firm. We sought detailed
descriptions of the various tasks and tools used in that process. Over the course of our
two-year study, we found that the managerial and customer costs of changing prices were
guite substantial; indeed these costs swamped the physical costs of changing prices. But
we also found that managers also frequently described various investments made to
improve its price adjustment processes.

In this section we highlight three examples of such investments, and discuss their
implications for pricing decisions at these firms. Two of these investments are tools and
systems to handle data and help managers do analysis. Many of the price-adjustment
practices require that managers marshal immense amounts of data, so the managers must
have systems that permit effective price adjustment. In contrast to the electronic shelf
label systems discussed above, which are front room technol ogies used to present,
display, and readily adjust prices, these are the back-room technologies used by firmsto
analyze and assess the effects of price adjustments. These technologies are like the
physical capital used in production systems, except here there are no physical goods
being produced; prices are produced. In comparison to traditional physical capital
elements, here “plant,” rather than referring to manufacturing space, might include office
space. Similarly, “equipment,” rather than production equipment, might mean computer
hardware and software. The third of these investments is human capital, in such forms as
academic training for pricing managing team members and hands-on practice in the latest

pricing techniques, methods, and tools.

Example 1: Investment in Price Generation System

11



Consider first the decision by the firm in our study to invest millions of dollarsin
new computer hardware and software to create improved pricing systems at corporate
headquarters. We saw investments in greater computer power, in software to connect
information systems within the company and between the companies (the company and
its customers), in software to analyze the pricing data at headquarters, in computers and
software to help the field sales force analyze pricing and price change decisions, and in
refinements to existing systems. For many of the managers and participants that we
interviewed, the pricing system was one of the central components of the price-
adjustment process at the firm. A pricing manger we interviewed, two years after he
arrived, recalled it as the centerpiece of the price adjustment process, commenting, “ |
started here two years ago. One of the first things | saw was my former boss design the
(new pricing) system which was all about setting prices.”

That manager’ s boss, a senior pricing manager, saw the investmentsin such a
pricing system as essential to effectively adjust prices. He faced a constantly changing
market for over 8,000 different products purchased by 1,500 different customers, with
multiple competitors offering aternatives to each of those 8000 products. As he described
it, he felt uncomfortable because he didn’t have sufficient competitor data to make good

pricing decisions:

The only data | have is cost. So you start to consider the [pricing] responsibility and
you dig out of the cupboard the competitive price list and hear that people had
different things on their price list and you were never sure what they actually meant.
Were they discounting off this number or off this number? | never felt comfortable that
| was making a rational decision because | felt like | had part of the data.

In response, the senior pricing manager developed one central element of his pricing
system, a more complete database, which also included various pricing history detail.
That meant that the firm had more than cost information available. He also developed a
competitor database. That allowed the pricing staff to know and understand competitor
actions and therefore make more carefully considered pricing actions. Without such data,
the manager simply couldn’t make effective pricing decisions. Of course, developing the
new database necessitated large financial and time commitments by the manager and his
group. He had to buy new software, hardware, and get the sales force to collect and send
in competitive information. He also needed to check the quality of the dataand bring in

salespeopl e and engineers to make sure the prices made sense in light of technical and
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market realities. Nevertheless, our interview data suggested that the system was one of
the legacies this manager left behind. Indeed, two years later the pricing analysts
continued to develop more sophisticated ways to analyze competitor data using the
system he had developed.

A second major element of the new system was increased flexibility for adjusting
prices. Sometimes the existing systems weren’t sophisticated enough to manage the
pricing information optimally. For example, the limitations of the existing pricing
systems presented nagging problems by preventing the firm from responding to

competitors actions. The senior pricing managers described the difficulty:

It was that the systems didn’'t have flexibility. People were discounting one level off of
list price for everything on the price list. This happens today and it drives me insane.
There are parts that are driving our business and you do not discount them. This was
the fundamental problem. [One of our competitors] had a program and they were
using it against us and it was frustrating. | had to match what they were doing. We
cannot give discounts across the board; our pricing system did not allow usto do that.
And that is why we created so many price lists. ... We can only sell to the reseller at
one discount for everything they do.

In contrast to its competitors, the only way the firm could match competitor actions was
to offer discounts across the entire product line. When a competitor offered a discount off
of one specific part in a package of productsit sold to a distributor, the firm we studied
could only match that price by offering a comparable discount for all the parts that it sold
to that distributor. The lack of system flexibility was a clear shortcoming in the pricing
system, and placed the firm at a pricing disadvantage in comparison to their competitors.
The only alternative would be to price each product individually, but here the process of
doing comparison across 8000 parts, 1500 customers, and multiple competitors would
create for the firm a nearly impossible anal ytic task.

The investment costs of the system extended beyond the investment in the
systems and software to estimate prices to other system requirements. The firm we
studied discovered that updating its pricing systems required corresponding updating of
its systems and of its customers systems. For example, because of the complexity of the
price adjustment processes, using the new pricing system placed extraordinary demands
on the accounting systems, sometimes crashing those systems. As one pricing manger
stated:

13



In 1996 we were not able to [do analysis] basically because of communication issue
or what the system could do. It can’t handle 8,000 part numbers times 250 [ major]
customers effectively without dogging everything else in the company now. We
weren't able to jive what we wanted to do with what the system could do and | think
we made some less than optimal decision. We have addressed some of those this year
quite well.

In other cases, the new pricing systems at the company headquarter required that the
customer firm managers enter the prices by hand, because their systems couldn’t
accommodate the structure of pricesin the firm’s new systems.

These instances pointed to further examples of investmentsin pricing systems. In
the course of our study of the customers, we found that the firm we studied was not alone
in developing a price generation system. We aso found that the major customers had
developed similar systems for adjusting their pricesin response to changes at the firm
that we studied. For instance, the firm that we studied began to offer rebates (further
discounts off of the list price targeted towards specific customers and market
opportunities). In response, one of the customers we interviewed designed a system to
automatically take into account rebates to have data available immediatel y on updated

prices:

| saw this rebate thing get larger and larger so | decided this was a thing we could
automate. So we put in a process that is hands on with a button that is pushed at the
end of the month. Our system is updated enough that we closed out April last night
and we had sales figures after the last guy walked out of the door. | want things done
and at my fingertips. This precludes us from having to actually having to make
photocopies of invoices. It takes two minutes to set up a customer when they come on
board. | can do it any way | want on the screen and | can dissect it any way | want.
This is a powerful program. | prefer to go out and negotiate with customers and tell
them hereisour deal, you get this break over this product line.

The system offered two major advantages. First, the owner of the distributor could
update his prices as soon as the rebates were agreed on. He could therefore quote prices
to his customers almost immediately, whereas historically after meeting with customers
he had to return to his office to calculate prices. Second, given the deals that he struck
with his customers, he immediately could calculate sales and send rebate requests back to
the firm’s headquarters. Consequently, he could also respond to sales trends much more
quickly. That customer was not alone in automating price-adjustments. Over the course
of our studies, we saw other instances where maor customers had invested capital to

develop systems that could provide such improved responsiveness.
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Similarly, at the firm that we studied, investments in the price generation system
allowed the firm to integrate its pricing processes with other parts of the firm. For
example, some of the systems were designed to allow information flow across multiple
pricing systems within the company. Other components of the system provide the pricing
staff at the company headquarters and the sales force in the field access to company
databases from different divisions such as marketing, accounting, and finance. These
elements of the system allowed the firm to integrate pricing processes more readily with,
for example, improved production processes. And, as we discuss next, a more powerful

example of such a system was developed to help integrate the sales force more directly.

Example 2: Investment in Pricing Toolbox

The firm invested still more in computers and software to create pricing tools for
their field sales force. Asthe former director of pricing described it, “We devel oped
toolbox to give the reseller [the distributors to whom they sold products] the cross-
reference information. In 1992 there wasn't a central filing system where the stuff goes.”
Over time, they added features to the program, and when we studied the firm, one of the
pricing analysts described it as a program “that alows our field sales people out therein
the field to cross their own part numbers on competitive bids ... When they do quotes
they can see the competitor’s price also and they can see what type of adiscount they
need to apply part number by part number.” Similarly, such systems provide the pricing
staff at company headquarters and the sales force access to databases from different areas
such as marketing, accounting and finance.

The sales force quite clearly saw the benefits of this pricing tool. One of the
members of the sales force described how it changed how they developed quotes for

customers:

When | first started we would make sales calls and we would want to quote that guy.
So what | would have to do is | would have to go to the shelf and write all the part
numbers down that he has manually and then | would have to go back home and |
would have to write all those part numbers down again and then search for the
competitor’s price sheet and put what their blue sheet was, then write manually what
our blue sheet was, and then put down what the selling the guy told me or | guessed it
was. Then | would have to try and figure out what discount that was on all these
manually. Then when we had this tool box it was an automatic process with quotes.”
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We found clear evidence that these expenditures were directly related to the costs
of price adjustment, because these fixed costs reduced the costs of changing pricesin
future periods. For example, when asked whether it saved time, the salesperson was clear
about the benefits:

Q. How much time did that save you?

A. Not hours - days. ... You wouldn't like to make five calls a day with the salesman
and have to do all five of those manually - you wouldn't want to do that. It took up so
much time. You would do maybe one call a day. A lot of the distributors didn't have
computers so they would have to do it manually also and have to go in and quote
manually. The computer and the toolbox helped save a lot of time.

Toolbox was asimpleidea: it allowed the sales force to call up a part number and
get information about the various uses of that product, comparable competitor products,
and engineering details. It also made pricing information available. But the consistent
themein discussing it as a pricing tool was that it changed the way that they offered
quotes to customers—and changed the frequency of such quotes. Such investments also
allowed firmsto improve their pricing effectiveness. The new computer systems and
software allowed the firm to do more sophisticated analysis of their data and better
estimate the customer, competitive and financial aspects of their proposed price
adjustments. They could look at more products in more detail, look at more customers,
analyze price sensitivity more effectively, and try out the financial implications of more

prices and greater forms of pricing.

Example 3: Investment in Human Capital

We also found evidence of investments in human capital in the form of various
skill acquisitions by pricing team members. The new pricing systems required skills
ranging from analysis of consequences of price changes, to financial analyses of price
changes that incorporated estimates of customer elasticity, to dynamic estimates of
projected cost changes, and finally to calculations of anticipated growth and lifetime
value of customers. For example, one senior pricing manager consequently found that he
needed to work on developing “the financial skills sets and engineering skill sets that the

pricing work increasingly required.” The firm that we studied and many of its customers
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were therefore constantly investing in different means to improve the knowledge and
skills of their pricing staff.

Such investments took two broad forms. Human capital investments were
undertaken through formal education and through less formal training of the pricing
group employees. Formal programs aimed at improving the knowledge of the state of the
art in pricing. For example, the firm we studied had begun sending current pricing
managers to academic pricing courses in order to increase their theoretical knowledge
about pricing. At one customer firm, the employees we talked to had been to executive
training courses on pricing at major U.S. universities. And, less directly, the firm invested
in formal training by increasingly seeking employees with graduate training in business.

Less-formal training programs were aimed more at task-specific human capital.
For example, one sales manager described atraining package that he put together in order

to help members of the sales force recognize whether they have negotiated a good deal:

| put together part of thisin this packet purely to help address the training part of it to
understand: this represents our standard product, you see our profitability and net
profit before taxes, fixed costs and over here is the freight that we talk about and the
other variable costs.

Numerous similar training programs introduced organizational members to new pricing
tools or educated firm members about the pricing actions the managers intended to take
in changing itslist prices.

In contrast, alack of pricing capital was often seen as a barrier to more effective
pricing decisions. For example, at the firm we studied, one the senior pricing managers
realized that he couldn’t have his staff address new pricing issues because the firm did
not have anyone with experience in pricing, commenting, “ The problem that | knew we
were encountering when we were doing this pricing was that you couldn’t delegate thisto
anybody because nobody had been around ten years to know what was going on.”
Similarly, one senior pricing manager lamented how alack of human capital prevented
another group from applying effective pricing practices, even with training. He observed
that “ They put a bunch of peoplein there and said, ‘We are going to train you to be
different.” But they did not invest in a group who had the financial skills sets and
engineering skill setsto be able to recognize business units.” In thisinstance, the
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managers could not implement a proposed set of strategies and price change decisions
because the workforce lacked financial and engineering analysis skills.

Here we have only presented examples of human capital required. In the course of
our studies, however, we found extensive evidence that the pricing managers at the firm
were keenly aware of the need to build pricing skills and capabilities of their employees.
Much of a pricing manager’ s time was spent on the development of these “pricing
investments” in the firm. The most important actions the managers could undertake that
would impact pricing at their firmsin asignificant way, were investments in the pricing
capital of the firm—mnot any particular pricing decision they made. In fact, we discovered
that the legacy of most pricing managers, in retrospect, were the improvements in the
price adjustment processes they developed. Thus, pricing, as it was practiced at these
firms, was being defined in terms of investments in people and processes.

3. Implications of the New Theory of Pricing

The evidence we provide in section 2 above suggests a view of what pricing is all
about in organizations, and what tasks the pricing managers really face in their firms, that
differs from the commonly accepted view. Pricing, we believe, is more about investing
in pricing capital, then about adjusting the prices themselves. This line of thought points
towards anew level of pricing decision that lies behind the scenes of the prices and price
changes we observe—managing investments in pricing capital. It turns out that this point
of view leads to numerous important insights and implications. Below we briefly discuss

some of them.

) Cost of Price Adjustment (Menu Cost)

The existing literature on costs of price adjustment takes avery simplistic view of
the price adjustment process: it says that the price setter must incur asmall fixed cost
each time it changes the price. The term “menu cost,” which has been coined to describe
the need to incur the cost of printing anew menu if the restaurant owner decides to
change his prices, triesto capture thisidea.

However, scholars had a great difficulty to identify and pin down these menu

costs or assess its magnitude (Blinder et a., 1998). Further, severa authors such as
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Gordon (1990) and Ball and Mankiw (1994), among others, have expressed the view that
menu costs, if interpreted literally, may not be high enough to cause substantial effects. It
has been argued, therefore, that these costs should be viewed metaphorically, like a
parable, to formalize the fact that prices are not adjusted continuously. For example,
according to Ball and Mankiw (1994, p. 143), “Walras observed that prices move to
equilibrate supply and demand, and he captured this tendency with the parable of an
auctioneer. Similarly, macroeconomists have noted that many prices are sticky in the
short run, and they capture this fact with the parable of menu costs. It is no more
appropriate to insist on an exact identification of menu costs than it is to demand the
social security number of the Walrasian auctioneer.” Slade (1998, p. 104), in contrast,
arguesthat “... given the large number of theoretical papers that evaluate the implications
of [price] adjustment costs, obtaining direct evidence that such costs are present seems
crucia.” More fundamentally, she raises this point as a prerequisite for our understanding
of why these menu costs might exist.

We believe that the new theory of pricing capital we are offering here addresses
all these questions. First, the theory offers alanguage to identify the sources of the
constraints firms and price-setters face in adjusting prices. Second, and more importantly,
the theory offers an explanation for where these price adjustment costs come from. Firms
need to devote real resources to pricing capital in order to optimize their pricing and price
adjustment mechanisms, processes, and routines. The cost of price adjustment is therefore
determined by the amount of the resources the firmsinvest in their pricing capital. If
firms choose to not invest—or to invest very little—in pricing capital, then they will have
only alimited ability to adjust prices. In that case, optimal price adjustment will require
an expenditure of higher marginal cost for each price change. If on the other hand the
firm iswilling to devote substantial resourcesto its pricing capabilities, then the firm will
gain the ability to adjust the prices of more products, more frequently, more optimally,
and at alower marginal cost.

For example, the whole purpose of electronic shelf labels was to reduce the future
costs of adjusting pricesin the store. In industrial markets new computer systems and
software were developed for the explicit purpose of reducing the cost of the analysis of

the proposed price changes in the firm we studied. Further, the software developed for the
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field sales force was explicitly meant to lower their costs of preparing price
communications and negotiations with customers.

The theory of pricing production function, thus, offers a new explanation for why
firms face costs of price adjustment in the first place: it may not be profitable enough to
invest in pricing capital for reducing the price adjustment costs because aternative
investment projects may yield higher return. That is, the firm can chooseto invest in
reducing their costs of price adjustment by investing in various forms of pricing capital,
or use those resources to finance other forms of investment such asimprovementsin

production processes, expanding the variety of goods offered, improve service, R&D, etc.

(i)  Endogeneity of Price Adjustment Costs

An important aspect of these expenditures on pricing capital then isthat they are
directly related to the future costs of price adjustment. But that means that the size of the
costs of price adjustment is endogenous because managers can choose pricing processes
that reduce these costs by judicious investments in their pricing capital. Thus, we can
think of pricing production function with a given cost of price adjustment structure,
which determine the marginal costs of price adjustment and each period firms can invest
in lowering those costs in future periods through judicious expenditures on pricing
capital.

Of course, once we alow for the redlity that firms can choose the marginal costs
of price adjustment, we need to consider the possibility that firms could be even more
strategic and choose to “ create them.” We saw this in the data of the industrial
manufacturer in the reporting structure the firm created for rebates. For small rebates the
sales person could ssimply mail them in to the home office and they would be approved.
Asthe size of the rebate increased more people at corporate headquarters were involved
in the approval process, more analysis was done, and more signatures were required on
the supporting documents. Such costs, we argue, depend on two levels of choices. First,
the costs depend on a choice to use rebates at all a decision that the firm acknowledged
frequently in our discussions. Using rebates allowed the firm to create costs—both for
themselves and for their competitors—by making the price less transparent. Second, the
costs depend on the choice of how to use rebates, especially here on the process of

approval.
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(i)  Heuristic Pricing Rules and the Behavioral Theory of the Firm

The theory of pricing production function can also explain heuristic pricing rules
we observed at the company headquarters. The company, which is producing over 8,000
different products, faced the impossible task of optimally pricing all their products for all
1,500 customers, some of whom purchase as many as 3,000 different products, and for
each product, the company faced multiple competitors. Before the firm invested in the
price generation system (see Section 2.2), they faced a substantial cost of price
adjustment year after year, during each pricing season. Because these costs were too high,
the company tried to economize, by using more cost-efficient price production rules such
as “competitor + 3,” “cost +5,” “competitor — 2,” “last year + 3,” etc. Moreover, these
and other similar rules were applied to thousands of products at atime.

Thus, the theory predicts the use of the kinds of heuristic price adjustment rules,
shortcuts, and other ssimple, not fully “economically rational” pricing rules we observed
in actual settings. At the strategic level, it may not be profitable to invest too much in
pricing processes to make them fully “rational.” These are the best rules given the
available pricing production functions, and given the allocation of investments between
pricing capital and other productive capital. Given the complexity required to do pricing
asit istaught in marketing and economics, and the value of other activities to the firm, it
islikely that many firms would choose to adopt these kinds of simplifying rules and
heuristics. Further, by focusing on the higher-level decision of investmentsin pricing
capital, it moves pricing to alevel of decision-making in the firm that Cyert and March
(1963) suggest.

Our theory may aso shed light on the “marginalists controversy” that raged in
economicsin the 1950's. Once we look at pricing and price adjustment as requiring
pricing capital investments, then alack of these investments would cause a manager to
choose simpler rules and heuristics because that’s all they can do under the
circumstances. In this sense, the level of pricing investment defines the “marginality,” in
terms of using the full range of economic tools and pricing techniques a pricing manager
can establish and adopt. Thus, the firms that invest in pricing capital will act more
“marginal,” and firms that have not invested in pricing will act less“margina” in their

processes.
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(iv)  Endogeneity of the Degree of Price Rigidity

Our theory also explains why firms may be willing to use pricing routines and
processes that lead to price rigidity: it must be more profitable for them to invest in other
activities. Firmswill not invest in pricing capital if there are other, more effective and
more profitable uses to these resources. To that end, the theory offers an explanation for
why firmswill endogenously choose pricing environments in which prices do not fully
adjust to changes in the marketplace, thereby allowing somerigidity in their prices. It
may be too costly to create a perfectly efficient pricing and price adjustment systems, and
resources may be better spent on other productive activities.

This may offer an explanation to the indexation puzzle (McCallum, 1986;
Gordon, 1990): why firms in market economies don’'t index their nominal prices (except
perhaps in high inflation economies)? It may be that for such indexation, they need
pricing capital that are beyond what they are willing to invested. That is, indexation may
require kinds of information systems, knowledge, and tools, and it may entail such
complexities, that can't be efficiently or effectively implemented with current pricing
processes. Furthermore, firms may believe that the risks and costs associated with
inflation are small relative to other concerns. As such, they may choose to invest in other
types of pricing capital, at the manageria level, or not even invest in pricing capabilities
at al, at the strategic level.

(V) Heterogeneity in Price Rigidity

Anissue of interest in the economic literature on cost of price adjustment is the
variation in price rigidity across firms, industries, and markets (Gordon, 1990; Caplin,
1993; Carlton and Perloff, 1994; Dutta et al. (2002), Levy et a. (2002), Mller et al.
(2002)). Our theory of pricing capital offers an explanation to such avariation as well.
For example, large firms like the one we study here, may have different pricing processes
and routines for different set of product categories. A variation in pricing capital
investments across these categories may lead to variation in price rigidity across the
products within the firm. Similarly, firmsin the same industry may choose different
levels of investmentsin their pricing processes, which can lead to heterogeneity in price

rigidity across firmsin an industry. At amore macro level, since firmsin different
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industries and different economies may choose different levels of investmentsin their
pricing processes, we will observe heterogeneity in price rigidity across industries and
economies as well. Furthermore, the degree of heterogeneity in pricerigidity islikely to

change over time, asfirmsinvest in improving their pricing processes.

(vi) A New Source of Price Rigidity—Pricing Process Rigidity

If pricing processes require investments in “pricing capital” in order to make them
more flexible, then it islikely that the required resources and time period to change the
processes themselves will be substantial. That is, it is very likely that the costs of
adjusting pricing processes may be greater than the costs of adjusting prices, because it
requires changes in the pricing infrastructure and systems, not just in prices. Thisisa
well-recognized principle in the marketing literature, where it is common knowledge that
changes in systems such as new product development processes, organizational
structures, or channels of distribution, are slow and difficult to make. As such, changesin
pricing processes will move more slowly, and be much longer lasting, than prices
themselves. This suggests that at least some of the price rigidity we observe in various
markets and industries may be caused by the rigidity of the pricing processes themselves.
A recent paper by Mankiw and Reis (2001) suggests a similar idea, which they term

“decision rigidity.”

(vii)  Growth and Development

Viewing pricing in thisway isanatural extension of the literature on the
economics of adjustment. Caplin and Leahy (1995, p. ***) define the economics of
adjustment as“... how the economy must adjust to changing circumstances. It must
reallocate resources away from less desirable goods and |ess productive technologies,
towards more desirable and more productive ones.”

Given the links between this view of pricing and the economics of adjustment, it
islikely that our theory of pricing capital can offer some insight into how economies
develop and grow. Caplin and Leahy (1995, p.78) argue that “the economics of
transition, growth and development share much in common with the economics of
adjustment.” If, in fact, resources can be used for either productive purposes or to

improve pricing processes, then developing economies have to continually make a trade
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off between the two investments. Different economies may choose different trade off.
For example, it may be rational to develop productive resources first and develop pricing
resources only later. This may lead to different paths of productivity, growth and
distribution of income in developing economies. Thisis consistent with the situation—
the complete lack of pricing resources and infrastructure—observed in many states of the
former Soviet Union, where the free market price system was non-existent.

Thereis an interesting theoretical link—a complementarity—between productive
and pricing capital, in that greater investmentsin pricing capital make afirm's
investments in productive capital more profitable. Thuswe may see investmentsin
pricing capital go hand in hand with investments in productive capital. Investmentsin
pricing capital, therefore, may be related to business cycles. For example, firms, once
they start investing in some productive capital, they may accelerate their investmentsin

their pricing capital as well.

(viii) Models of Competition

Our theory of pricing offers a new and perhaps more effective way of
understanding the dynamics of pricing and price competition in the marketplace. Our
theory of pricing implies that firms are simultaneously competing on pricing with other
firms at all levels of the organization, not just on the prices themselves. At the managerial
level, therefore, CEO’ s are competing on how much to invest in pricing capital and
capabilities. So when the CEO at Ford beginsto invest in pricing capabilities of his
company, the CEO of General Motors, Honda and others need to take note. The pricing
playing field is being set. Pricing managers are competing on what to invest in. A narrow
view of only one type of pricing capital may doom the company to inefficiency and
undermine the strategic pricing direction of the firm. And price setters need to take into
account the pricing capabilities of their company, customers, supply chain members and
competitors.

Thus models of prices using both competition and imperfect competition should
take the pricing capital structures into account when studying price behavior. It forces
one to consider price competition between firms equipped with incomplete pricing
processes, or different pricing processes in the market. This leads to many possible

dimensions of price competition. For example, one could study how firms with similar
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processes compete at different levels of investment in pricing capital. It would be
interesting to see whether two firms with low levels of investment in their pricing
processes compete differently than two firms with high levels of investments in their
pricing processes. One could also study how firms with different processes compete with
one another. For example, how does a firm with higher level of investment in pricing
processes compete against afirm with lower levels of investments? How critical are the
relative differences in pricing processes to the prices set by two competing firms?

A further outgrowth of this new organizational theory of pricing is that we should
study models of investments in pricing processes, and how firms compete at the level of
these investments. Competition is really being fought between firms with different
portfolios of pricing capital, and the dynamics of pricing in the industry may well be
better described by following the pricing capital investments of market participants than
by the prices themselves. Thisraises ahost of interesting questions: will firms converge
to the same level of pricing capital in an industry? Does the most effective capital
structure vary with the product life cycle? What determines the optimal level of pricing
capital?

(ixX)  Economic Policy and I nvestment in Pricing Capital

The new theory of pricing suggests a new dimension to government policy—that
it can have long-lasting effects on the pricing processes of firms and the economy.
Policies such as wage and price controls, government taxes, transfers and subsidies, or
even macroeconomic policy need to consider these long-term effectsin their decision-
making.

Consider the affect of price controls on an economy. In the short term the price
controls distort the price system as they limit the ability of pricesto move. But now there
is another, higher level, effect such apolicy will likely have on firms. They can affect the
kinds of pricing investments the firms choose to undertake. For example, firms may
choose to invest more in pricing-related processes and infrastructure that are less affected
by regulatory scrutiny.

For example, consider the reaction of firmsto wage and price controlsin the early
50's. Thisiswhen a series of benefitsin health care and other insurance and retirement

benefits came into existence. Managing these benefits required investments in skills,
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processes, and infrastructure in order to understand and manage these kinds of services.
Long after the controls are gone, these investments still exist in companies and can be
used to set wages. So these wage and price controls can lead to firms devel oping perverse
abilities that may undermine future policy initiatives and fundamentally alter the fabric of
the economy. At the highest level, these wage and price controls affect whether the firm
will invest in pricing processes or other processes. A clear implication is that the firms
will find pricing capabilities less valuable, and other investments more valuable. This
makes firms |less effective in their pricing, making their future price adjustments more

costly, less frequent, and less effective.

(x) Economic Theory and Pricing I nvestments: A Self-Referential Feedback Loop

If, as we observed in the field on numerous occasions, investments in human
capital in the form of new knowledge and skills are part of the investments firms
undertake to improve their pricing processes, then advances in economic theory of
pricing become an input into these pricing processes. Since these processes define the
prices we observe, advancesin pricing theory eventually impact prices themselves. Thus
economics is a self-referentia discipline, with advancesin price theory affecting the
pricesit studies. Marketing and other business disciplines are even more vulnerable to
this effect. Since marketers are closer to practice, and often have the stated goal of
improving business practice they are even more likely to change the very systems they
are studying.

For example, as economists develop better or more compl ete theories of
competition in market economies, these theories will eventually permesate the pricing
processes of firms as they invest in the pricing infrastructure, systems and processes that
the theories support. To understand the full impact, new theories in marketing and
economics must consider how firm’ s incorporating their insights may change behavior in
the future. Similarly, older, outdated marketing and economic theories may still have
some affect on pricing processes, and therefore the prices we observe in the marketplace.
Basicaly price theory is part of afeedback loop, with alag, into the very pricing

processes that we study.
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(xi)  Endogeneity of Market Efficiency

Perhaps the most provocative implication of the new theory of pricing isthat the
firms themselves, by choosing whether to invest in pricing processes, determine the
efficiency of the pricing mechanism of the markets, industries and economies they
operate in. If firms choose not to invest in pricing processes, then they will be constrained
in their ability to set and change prices effectively. As such, the pricing mechanism will
not work as effectively to clear markets and alocate resources efficiently as the standard
neoclassical economic theory predicts. At the sametime, if firmsdo invest in pricing
capabilities then one can expect that pricing theory asit is understood in marketing and
economics can be at play, and prices and markets can attain their role as efficiency
enhancing mechanisms.

Based on the ideas presented in this paper, we suggest that what may be missing
from the traditional line of thinking isthat the price system itself requires investments
and resources to be able to serveits allocative function. Prices have long been viewed as
the cornerstone of the market economy, serving at the center of the allocative mechanism
of scarce resources among competing uses. The new theory of pricing turns this
argument on its head: if what we have observed is true, the ability of pricesto play this
allocative role, crucially depends on the decision of individual firms as to how much to
invest in their pricing capabilities. This makes the efficiency of price system an
endogenous variable, directly determined by the pricing investment decision made by
individual firms.

At aminimum, our theory of pricing implies that a free market economy requires
investments in pricing resources for efficient functioning. The efficiency of the price
system does not come for free. Firms that choose to adopt free market economic
principles will have to invest in pricing infrastructure, systems and processes to make this
system work. Governments and societies must create policies that support investments in
pricing processes if they want the price mechanisms to function efficiently in their
economies.

At the broad level, the new theory of pricing provides a new perspective on the
choices between economic systems, suggesting that economies and societies can also take
into account the costs associated with using prices as their resource allocation mechanism

or using some other forms/means of transaction and exchange. If asociety is more
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focused on investing in other forms of capital, then it must recognize the consequence of

that choice: the possible inefficiency of their price system.

4. Conclusion

In this paper we have asked the reader to go beyond the current view of pricing
and the costs of price adjustment, to a view in which firms manage investments in pricing
capital, which determine their ability to adjust prices. We have provided evidence
supporting this new view from two different sources of data covering avariety of
industries.

Our argument is that setting and adjusting prices as described in academic papers
and textbooks requires considerable resources, infrastructure, and tools. To set and adjust
prices effectively, firms need to gather and analyze data that may be in different parts of
the organization. They need the ability to assess awide variety of market factors, from
costs to customer segments, to estimating market demand, to understanding customer
psychology, to anticipating competitors’ reactions, to name just afew. They also need
organizational structures and processes supporting these activities. Add the complexities
of firms selling multiple products (often hundreds, and even thousands, like the company
we study) through multiple distribution channels, and to multiple customers, often
internationally, and he required organizational processes, infrastructure, and tools,
become clear.

Existing business practices can provide anecdotal evidence consistent with this
argument. First, consider what was required for American Airlines and other airlinesto
undertake yield management pricing systems. They had to invest millions of dollarsin
computer hardware and software. American was the first to invest in Sabre, a system to
collect and display airline prices for travel agents. This made it possible for all market
participants in the industry to see the price activities, such as price changes, of each
airline as soon as they were implemented. Within ten years most major airlines had
adopted some form of yield management in their pricing.

These ideas of yield management have been spreading to other industries under

the name of “smart” pricing. For example, Ford has begun following a version of smart
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pricing. Since the 1990’ s these smart pricing systems have been adopted by other car-
makers as well as by hotels and many internet companies, among others.

Second, consider activity-based pricing. SuperValu (the largest wholesaler
operating in the grocery industry) and Owens & Minor (the largest wholesaler in health
care industry) have recently both adopted activity-based pricing. To be able to use these
methods and tools, both firms had to train their employees on activity-based cost
accounting, change their information systems to measure these costs by activity, and
match activities to each customer. They also needed to devel op processes that would
enable them to use the price information appropriately and effectively.

As another example, Rainbow Foods, alarge US retail supermarket chain, has
recently invested in electronic shelf label systems, in order to reduce the costs of price
adjustment it incurs on aweekly basis. Roche has recently invested in computer pricing
hardware and software systems to be able to do more effective analysis of prices as
market conditions change. Similarly, companies such as GE and 3M have invested in
human capital by devel oping academic and hands-on training courses and training camps
for their employees on the most current pricing theories, tools and techniques.

Third, consider the conclusions in manageria textbooks, such as Dolan and
Simon (1996), who mention—only in passing—the need to make investments to improve
pricing processes. They state that becoming effective at pricing “is not without certain
costs. Investments must be made in mechanisms to assemble the necessary fact base and
to rethink what it means to manage price.” In addition, they discuss how the lack of
investments can lead to ineffective pricing methods: “How well are managers equipped
with the informational and organizational meansto develop and implement ... pricing
strategies? Usually not too well.”

We argue that what determines how well managers are equipped depends on how
their firms have invested in pricing capital. We argue further that these pricing capital
investments fundamentally alter the costs and effectiveness of price adjustment at those
firms. Finally, we argue that such a view has important implications for how we think
about price setting.

In many ways, the existence of pricing capital seems almost self-evident if we
consider what economic theory requires of firmsto effectively adjust prices, or even if we

casually observe how prices are actually adjusted in firms. What is puzzling iswhy we, as
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economists, have not acknowledged the existence of pricing capital in our development
of price theory.

The primary contribution of this paper isto call the profession’s attention to this
heretofore ignored dimension of pricing. We argue that the theory of pricing capital
offers a new, more organizational, view of pricing, which price theorist should explore.
Firms, in this view, ssmultaneously adjust prices, and make investment decisionsin
pricing capital, thereby defining their ability to adjust prices in the future. Thus, our
theory suggests that the literature on costs of price adjustment should take a broader view
of these costs—that they are endogenous outcome of higher-level allocation decision
made by the firm on its pricing infrastructure.

We discuss how firm decisions to invest in pricing capital, fundamentally alters
the way we should think about pricing and price adjustment in many areas of economics.
But it isclearly only afirst step in this direction, and perhaps only the tip of a much
larger iceberg as, much is yet to be discovered about the role pricing capital playsin
firms' pricing decisions.

The ideathat investmentsin pricing capital in terms offer return in terms of lower
future costs of price adjustment and/or more effective adjustment offers an exciting
direction for future empirical work. How firms allocate resources to pricing capital
relative to other forms of capital is an interesting areafor future study.

There are many promising theoretical directions as well ranging from competition
to growth to the theory of the firm to macroeconomics. The relation between pricing
investment and business cyclesisless clear but obviously worth pursuing as well.
Although we don’t know what future research will find, we can say that based on our
research we believe that answering these questions are critically important to asthey are a
large part of the realities managers face when setting prices. We can, however, make one
prediction: our profession’sinvestment in learning on pricing capital will likely lead to a

better understanding of the role prices and price systems play in market economies.
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Table 1: ESL Capital Expenditure and Savings (in 1991-92 dollars)

Supermarket  Estimated Annual  Cost of the ESL Annual Annual Annual
Chain Menu Cost per System? Savings @ Savings @ Savings @
Store* 50% 75% 95%

A $105,311.00 $157,230.00 $52,655.50  $78,983.25 $100,045.45
B $112,635.00 $139,104.00 $56,317.50  $84,476.25 $107,003.25
C $ 91,416.00 $110,173.00 $45,708.00  $68,562.00 $86,845.20
D $114,188.00 $141,898.00 $57,094.00  $85,641.00 $108,478.60

Average of

Chains A-D $105,887.00 $137,101.25 $52,943.50  $79,415.25 $100,592.65

1. Source: Levy etal. (1997), Tablelll, p. 805.
2. Includesthe ESL system cost and its maintenance cost. Source: the ESL Company.
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