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ABSTRACT

EXPLAINING VARIATIONS IN THE USE OF THE INTERNET TO SUPPORT
INTER-ORGANIZATIONAL EXCHANGE:
THE CASE OF THE RECYCLING INDUSTRY

By
Thomas Adelaar

Internet tools, including auctions and other forms of electronic market mechanisms, can
reduce transaction costs in inter-organizational exchange, such as those incurred during
search and price discovery. Based on these advantages, many studies grounded in
transaction cost economics predicted a high use of brokerage-like Internet tools such as
Web-based auctions within business-to-business trading. Curiously, the usage of these
fools is low in many industrial sectors, while the use of communication-like Internet tools
(e.g., email) is high. These variations suggest that a transaction-cost theory approach may
not fully explain why firms use particular Internet tools to coordinate transactions. This
study develops a framework that complements the underlying antecedents of the use of
Internet tools derived from transaction cost theory with additional factors rooted in social,

relational and evolutionary aspects of inter-organizational behavior.

Exploratory and confirmatory case studies are conducted on a group of firms in the
recycling industry that process and wholesale non-ferrous scrap metal. This industry is

selected because it is an industrial sector that suffers from high transaction costs and



stands to benefit greatly from the use of Internet tools. Hence it is a suitable setting in

which to investigate the factors that constrain and/or promote the use of Internet tools.

The findings show that most recyclable material wholesalers did, in fact, use the Internet
to support scrap metal transactions and reduce transaction costs. However, this usage was
for communication and information-seeking, rather than for more sophisticated trade
support. Case study firms used online services to receive real-time price updates of
commodity exchanges and subsequently reduce price uncertainty costs. Email was also
widely used to, for example, exchange digital pictures, reducing the cost of assessing the
quality of recyclable materials and the cost to resolve a buyer’s complaint. In contrast,
only a few wholesalers used a Web-based auction to sell low-grade scrap materials to
mostly Asian buyers. Most of the firms in the study refrained from the use of Web-based
auctions because auctions were regarded as tools jeopardizing existing business

relationships and inter-organizational routines, which increased safeguarding costs.

The findings largely support the proposed framework, and provide a greater
understanding of variations in the ways that firms use the Internet to support inter-
organizational exchange. Previous studies underestimated the fact that Web-based
auctions imply a radical new price discovery mechanism disrupting existing negotiations,
relationships and routines, whereas the use of real-time data feed services and email
complement existing ways of doing business. As a result, previous studies have
overestimated the potential for industry-wide use and effects of brokerage-like tools, and

underestimated the use and effects of communication-like tools.
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1.INTRODUCTION

This dissertation will focus on the antecedents, use and effects of Internet tools in inter-
organizational exchange, and will test the commonly-held expectation that the use of
communication and brokerage-like Internet tools (e.g., email and Web-based auctions)
reduces transaction costs. The scrap and recycling trade will be the industry sector under
scrutiny, as its conditions form a theoretical incentive for the use of brokerage-like
Internet tools. However, an apparent contradiction between theoretical predictions and the
actual use of Internet tools was revealed, now representing the basis for the problem
statement. A framework was developed through a synthesis of complementary aspects of
transaction costs theory, social embeddedness and evolutionary economics, assessing the
variations in the use and effects of Internet tools. Research questions are then introduced
to assess these variations. Thereaﬂer, the study’s purpose is finally discussed in greater
detail, in addition to the study’s theoretical contribution. To close, the outline of the

dissertation will be presented.

1.1. Benefits of Internet tools

A range of business-to-business (hereafter B2B) markets are confronted with high costs
of inter-organizational exchange (e.g., trading activities and transactions), which reduce
the benefits gained from trade. Inter-organizational exchange enables firms to specialize

and reduce production costs, thereby promoting wealth creation. High costs of exchange



(e.g., transaction costs) reduce opportunities for trade, which in turn may lower social

welfare and lead to a sub-optimal allocation of resources throughout the economy.

The capabilities of Internet tools can facilitate communication (e.g., email), provide
market functions (_e.g., price discovery mechanisms such as auctions) and market roles
(e.g., clectronic brokerage). Communication and brokerage functions may be
underdeveloped within some industry-focused B2B markets (Bakos, 1998). Internet tools
are thought to support, enhance and facilitate online exchange by enabling a reduction of
transaction costs, such as search and price discovery costs (Bakos, 1998; Malone, Yates,
& Benjamin, 1987). Moreover, Internet tools may help improve the control and
monitoring of transactions. The subsequent use of Internet tools can then increase the

efficiency and effectiveness of inter-organizational exchange.

The recycling industry is an industry confronted with a relatively complex nature of
exchange, resulting in relatively high transaction costs. For example, recycling materials
wholesalers process, sort, aggregate and densify’ many different varieties of recyclable
materials (e.g., ferrous and non-ferrous scrap metals, used paper and plastics). These
materials are often heterogeneous in quality and content since they are generated from

many different geographical and industry sources (e.g., metal processing plants).

! Recyclable material wholesalers use machines to closely compress and bundle loose materials in a

wrapped packet.



Theoretically, the use of Internet tools would bring great advantages to these exchanges,
such as a decrease in the relatively high transaction costs. First, the process of trading the
many different variations of processed recyclable materials (e.g., scrap metal) creates
uncertainty among market actors concerning the quality and content alluded to above.
Sellers need to exchange detailed information with potential buyers (e.g., steel mills and
foundries) to reduce this uncertainty, by performing an assessment of the quality of the
recyclable materials, subsequently improving the capability of the buyer to process the
materials without any problems. This information exchange may benefit the sellers by
reducing the occurrence of costly rejections of shipments and downgrades (e.g., price
reduction). The use of email, in the form of sharing digital pictures of the materials up for
sale, may reduce communications costs. Second, the price uncertainty in relation to
recyclable materials is relatively high, due to large and rapid fluctuations in the prices of
underlying commodities. The use of online real-time financial information systems such
as Bloomberg.com provide market actors with greater and improved access to
information and enable market actors to make quicker and more informed decisions.
Third, this uncertainty, in regards to prices and demand, acts as an incentive for
recyclable materials wholesalers to contact multiple buyers, to solicit price quotes and
negotiate a particular deal. Solicitations and negotiation can be a complicated and time-
consuming effort. Instead, sellers may use Web-based auctions, which automatically
process bids from interested sellers online, improving the efficiency of the price-

determination process.



1.2. Electronic markets and transaction costs

Transaction cost theory (hereafter TCT) (Coase, 1937, Williamson, 1975, 1985) has
provided the theoretical foundation for many studies of the effects (e.g., transaction cost
reduction) of the use of Internet tools. TCT assumes that firms try to minimize both
production and transaction costs. Firms can opt for two basic governance structures,
markets or hierarchies (e.g., organization). This choice has the potential to reduce
transaction costs and is influenced by transaction attributes (e.g., the complexity of
product description). Firms confronted with a high cost of doing business across markets
(e.g., from high uncertainty about quality of products) may raise transaction costs and
limit trade. Transaction cost theory predicts that they may opt for in-house production to

minimize these costs.

However, it is argued that the development and the use of Internet tools would facilitate
communication (e.g., email) and brokerage capabilities (e.g., Web-based auctions),
thereby reducing the costs of market transactions (Bakos, 1998; Kaplan & Sawhney,
2000; Malone et al., 1987). The reduction of transaction costs provides incentives for
firms to buy products across markets in favor of in-house production (Malone et al.,
1987). Malone et al and many other scholars after them followed this logic to predict a
move from non-electronic hierarchies and non-electronic markets towards electronic
markets, often referred to as the electronic market hypothesis (EMH) (Bakos, 1998)

(Clemons, Reddi, & Row, 1993).



In addition, Malone et al predicted several evolutionary stages of e-markets. Improved
communication facilitated by Internet tools would trigger the emergence of biased e-
markets. The reduction of transaction costs was limited, since the e-market was biased
towards a single buyer. However, the development of brokerage capabilities offered by
Internet tools (e.g., Web-based auctions) would generate the rise of unbiased e-markets
(e-market participation of multiple sellers and buyers), providing an even greater
reduction of transaction costs. Thus it can be concluded that the use of communication
and brokerage-like Internet tools results in a reduction of transaction costs. Such a
reduction may be an indication of the two stages of e-markets and may possibly provide

an indirect indication of a move towards e-markets.



1.3. The recycling industry and electronic markets

The recycling industry is confronted with relatively high costs of doing business, as has
been argued above. For example, the generation of recyclable materials (often incorrectly
referred to as waste) occurs within multiple economic sectors. Generation and
consumption are geographically dispersed and occur unevenly across time. Both inter-
industry (e.g., recyclable materials processors and steel mills/foundries) and intra-industry
trade (exchange of unprocessed and semi-processed metals among processors) is
therefore necessary to aggregate materials in a manner that allows efficient processing
and preparation. Such activities are typically managed by so-called recyclable material
wholesalers. Recyclable material wholesalers face several business challenges while
selling their materials, such as uneven distribution of information between buyers and
sellers, uncertainty about product value due to great fluctuations in underlying commodity
prices and variability in demand (e.g., consumers of scrap metal such as steel mills may

reduce demand in response to declining demand).

As noted earlier, Internet tools have been proposed as a remedy for high transaction cost
problems, particularly those that plague the recyclables industry. Based on the predictions
of Malone et al, we would expect a high use of communication-like Internet tools (e.g.,
email) by market actors in the recycling industry. In addition, brokerage-like Internet
tools are assumed to offer greater benefits in comparison to communication-like tools, so
one could expect to observe a relatively large use of brokerage-like Internet tools in the

recycling industry.



1.4. Apparent contradiction and paradox

Despite the success of third-party owned consumer-to-consumer (C2C) and business-to-
consumer auctions such as eBay.com’, the trade volume and the number of participants in
third-party owned B2B web-based auctions is relatively small. Data from the US Census
Bureau, academic studies and consultancy reports show that the use of third-party
electronically-brokered markets (including demand/supply aggregation and Web-based
auctions) is low. For example, according to the annual survey of the US Census Bureau in
2001, industry merchant wholesalers (including recyclable material wholesalers)
conducted online sales in excess of $272 billion. Studies of the US Census Bureau also
show that businesses are reluctant to use electronic markets controlled by third parties.
For example, the share of third-party owned wholesale electronic markets within the US
economy (referring to establishments which do not take title on the goods and services
traded) was $2.7 billion in 2002. This figure is only about 1% of total sales in merchant
wholesale trade conducted offline. Also within the manufacturing industry (including the
major buyers of recyclable materials such as steel mills and foundries) the use of third-
party owned wholesale e-markets is less than 0.5% of total online sales (US Census,

2005).

* It was predicted that C2C Internet auctions would have a turnover of $52.6 billion by 2002 (Forrester

Research, 1999).



Although the US Census Bureau does not report on email use individually, academic
studies and consultancy reports indicate that, contrary to‘the predictions of Malone et af’,
the communication-like Internet tool email is the most widely-used e-business tool by
firms throughout the economy to initiate, manage and complete transactions online
(Verhoest et al., 2003). Email can be use for asynchronous personal communications
between firms and/or to send a message to multiple firms at once. For example, a study
by Dun and Bradstreet showed that 79% of small businesses in the US (with less than 25
employees) used the Internet in 2002 (Dun & Bradstreet, August 2002)*. Furthermore, an
academic study performed in France, Germany, Italy and the UK revealed that email was
used by most of the respondents (87.4%). By comparison, only 23.4% of the respondents

used electronic data interchange (EDI) (Verhoest et al., 2003).

3 Malone ez al argued that brokerage-like tools would offer greater benefits than communication-like tools,
leading us to expect brokerage-like tools being more popular in use than communication-like tools in
business transactions.

4 Center for Research on Information Technology and Organizations (CRITO), International Data

Corporation (IDC), August 2002.



Even when industry and product conditions seem favorable, as they appear in the
recycling industry, the use of brokerage-like Internet tools is relatively low in B2B trade.
The predictions of Malone et al offer no viable explanation regarding the observation that
companies still use one of the most relatively simple communication-like Internet tools,
instead of a more complex brokerage-like Internet tool. The differences between these
observed patterns of use and the predictions of the EMH grounded in TCT therefore raise

the following general research question:

Why do some industries which are confronted with relatively high transaction
costs (such as the recycling industry) have a relatively low use of the supposedly
more efficient, automated and brokerage-like Internet-based tools (e.g., Web-
based auctions), and instead rely on relatively simple communication-like tools

(e.g., email) to engage in inter-organizational exchanges?



1.5. Moving towards an integrated framework

The variations in use of different types of Internet tools within industries (e.g., recycling)
provide indications that secondary data are not sufficiently and satisfactorily explained by
the underlying behavioral assumptions of the EMH. The variations in the use of Internet
tools may imply that a) the uptake in use is more complex, and other factors/dimensions
of exchange interact with transaction attributes, b) the variations in use of Internet tools
indicate a lack of uniform effect on transaction costs by communication and brokerage-
like Internet tools or c) the use of brokerage-like Internet tools may jeopardize existing

mechanisms to reduce transaction costs, thus outweighing their benefits.

Previous studies of the use and effects of Internet tools may have over-simplified,
misrepresented, or too-narrowly interpreted the complex nature and multifaceted
properties of inter-organizational exchange occurring within industries. For example,
Malone et al and many other studies on the use and effects of Internet tools grounded in
TCT, ignore the fact that transactions take place within a “trading atmosphere”
(Williamson, 1975, p.37)° which may reduce opportunism (Gander & Rieple, 2004).
Atmosphere refers to the fact that market actors may value or prefer a specific governance

structure for inter-organizational exchange over another. The failure to incorporate and

5 “A more satisfying trading atmosphere sometimes obtains™ (Williamson, 1975).
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specify the atmosphere concept, and more generally, the social, relational and
evolutionary aspects of inter-organizational exchange, may have distorted the

assumptions related to the uptake of electronic markets.

To increase conceptual clarity and further specify the antecedents of the use of Internet
tools, I propose an integrated framework for inter-organizational exchange. This
framework considers transaction attributes and IT capabilities as so-called inter-
organizational exchange properties. The integrated framework may increase the
understanding of the influence of exchange properties on the use and effects of Internet
tools. The specification of exchange properties and the identification of interdependencies
among them may provide possible explanations for the apparent contradictions between

the EMH and observed patterns of Internet use.

1.5.1. Complementary theories and interdependencies

A further specification of inter-organizational exchange properties requires the synthesis
of TCT with complementary theories on the motives of market actors, namely social
embeddedness (Granovetter, 1985; Uzzi, 1997) and the evolutionary perspective on
routines (Nelson & Winter, 1982). Proponents of the social embeddedness approach to
business relationships argue that cooperative motives of firms complement the behavioral
assumptions of TCT (Ring & van de Ven, 1994; Uzzi, 1997). Business relationships are
embedded within social structures that enable the formation of trust, information sharing
and joint-problem solving, which facilitate and streamline inter-organizational exchange

(Uzzi, 1997).
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Many studies grounded in TCT of e-markets do not consider the social embeddedness of
relationships in addition to inter-organizational exchange routines, which may have led to
a potential underestimation of the interdependencies between the introduction of Internet
capabilities, business relationships, and routines. For example, the use of auction
functions may imply the introduction of a new price discovery mechanism, while it may
be customary in an industry that firms determine prices through (bilateral) negotiations.
Thus, the introduction of Web-based auctions within certain industries could require
multiple changes in the way firms determine prices, as well as in the way they do
business. Such changes may not be preferred, since negotiations may enable firms to
build business relationships which reduce transaction costs (Uzzi, 1997). Web-based
auctions could therefore threaten or disrupt existing business relationships. Further, inter-
organizational routines may enable firms to quickly compare business proposals from
multiple firms. For these reasons, market actors may conclude that Web-based auctions
do not “match” their existing way of doing business and simple refuse to use new Web-
based auctions. The integrated framework incorporates the interdependencies discussed

above. To the author’s knowledge such integration has not previously been performed®.

% It should be noted that previous studies attempted to integrate social embeddedness and also routines with

TCT, respectively.
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1.5.2. Social construction and the structuration of

technology use

Certain Internet tools applications could have a greater fit with existing inter-
organizational (and thus industry-wide) exchange routines than others. The degree of
match/fit between new and existing trading practices could be associated with the use or
non-use of particular Internet tools applications. However, market actors may anticipate
technological developments, by adapting, modifying or reinventing the capabilities of
Internet tools, to fit the tools according to the way firms do business. The approach which
describes the process of adapting technology use is referred to as the structuration of
technology use (Desanctis & Poole, 1994; Orlikowski, 2000). For example, “simple”
Internet tools applications might evolve in such a way, which may provide a range of
benefits not previously identified. The interdependencies between the properties of inter-
organizational exchange could help increase our understanding of the conditions

influencing the “unpredicted” variations in the use and effects of Internet tools.

The structuration of technology use and social construction of technology approach
complements the behavioral assumptions in transaction cost theory and relational
embeddedness. A revised framework specifying inter-organizational exchange properties
and the interdependencies among them, and incorporating their effect on use,
structuration of use and social construction, could further explain variations in the use of

Internet tools, as well as their effects on transaction costs.
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1.6. Research questions

From the previous discussion, the following research questions (RQ) are derived:

— Research Question 1: What are the properties of inter-organizational exchange
relevant to the use of Internet tools?

— Research Question 2: How do inter-organizational exchange properties influence
the use of communication and brokerage-like Internet tools?

— Research Question 3: How does the use of communication and brokerage-like
Internet tools affect transaction costs?

— Research Question 4: How do the interdependencies between the inter-
organizational exchange properties influence the use of Internet tools and the
effects on transaction costs?

— Research Question 5: How does the structuration of the use of Internet tools

affect transaction costs?
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1.7. Purpose

The purpose of this study is to test and validate the common expectation that the use of
communication (e.g., email) and brokerage-like Internet tools (e.g., Web-based auctions)
reduces transaction costs. To do so, this study pursues the development of an integrated
theoretical framework on inter-organizational exchange properties which can explain the
variations in the use and effects of Internet tools. This theoretical integration is sought by
combining transaction costs theory with complementary theoretical approaches
concerning relational, social and evolutionary aspects of inter-organizational exchange.
An integrated framework which incorporates complementary theories to TCT can play a
greater role in itself. For example, the field of theoretical physics also strives to create a
unified theory or “’theory of everything,” a goal that is driven by the problems that similar
phenomena can be explained by two major theories, namely quantum mechanics and the
theory of relativity. Through an analysis of the recycling industry (being confronted with
relatively high transaction costs), we hope to reveal the properties of inter-organizational
exchange and explain how these properties and interdependencies influence the use and
effects of Internet tools, in situations with characteristics that would appear to favor the

their adoption and use.

15



1.8. Contribution

An inclusive assessment and specification of the behavioral assumptions, as well as any
overlooked factors of inter-organizational exchange, enables the development of an
integrated framework that includes inter-organizational exchange properties and the
interdependencies among them. The development of this theoretical framework may
increase the understanding of the influence of specific inter-organizational exchange
properties on the variations of use of Internet tools, as well as the effect of that use on
transaction costs. Furthermore, study results may improve our understanding of the
undérlying dynamics and complex processes of a potential reduction of transaction costs
and a potential increase in the use of electronic markets. For example, a reduction of
transaction costs through the use of Internet tools may explain the variations in the use
and effects of communication and brokerage-like Internet tools. The effects may be
indicative of two evolutionary stages of e-markets (biased and unbiased). Finally,
findings may require the addition of behavioral assumptions about behavior to the TCT,
in order to understand the complex process of structuration of and social construction of
the use of Intermet tools. A revised conceptual framework could increase our

understanding of industry-wide dynamics concerning the use of Internet tools.
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1.9. Outline

This dissertation consists of the following chapters. The second chapter reviews theories
related to inter-organizational exchange, including electronic markets and TCT.
Complementary theories to TCT are introduced and reviewed in areas where TCT may
have led to a narrow interpretation of inter-organizational exchange. These
complementary approaches help specify additional antecedents to the use of Internet
tools. Propositions are derived by applying assumptions and antecedents to the
characteristics of the recycling industry. The third chapter discusses the methods
employed, including the rationale for performing explanatory case studies,
instrumentation and analytic strategies. The fourth chapter discusses the case study
background. The fifth chapter presents the findings of the study. The sixth chapter
provides a discussion and interpretation of the confrontation of the findings with the
propositions and research questions. The seventh chapter presents the conclusions,

limitations and suggestions for further research.
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2. THEORY REVIEW

2.1. Internet tools

Internet tools used within inter-organizational exchange cover multiple technological
aspects, these being both heterogeneous and idiosyncratic, though sometimes these
functionalities may overlap. Often, “Internet tools” is a broadly defined term that
encompasses the variations in tools, as well as their functions. For example, the OECD
defines electronic commerce as transactions between companies occurring via non-
proprietary networks, such as the Internet (OECD, 2002). The US Census Bureau
provides a slightly more specific definition of e-commerce sales, namely “sales of goods
and services where an order is placed by the buyer or price and terms of sale are
negotiated over an Internet, extranet, Electronic Data Interchange (EDI) network,
electronic mail, or other online system. Payment may or may not be made online”

(U.S.CensusBureau, 2005).

The definition of the US Census Bureau is here adopted to study the use of Internet tools
in inter-organizational exchange; however, this study concerns only business-to-business
(hereafter B2B) trade and excludes other forms, such as business-to-consumer trade.
Internet tools are often adopted by an organization jointly, or in clusters. They can easily

be used in tandem, and may be built upon the user’s experience with previous Internet-
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based applications (LaRose & Hoag, 1996). For example, a potential buyer at a Web-

based auction can use email to communicate directly with the seller.

This study does not use the term e-commerce since it is often assumed that this definition
does not include email, instead the term Internet tools are used throughout this study.
This study focuses specifically on the Internet tools that are used by firms to conduct
trade online; however, there is not a predefined or limited set of tools that may be studied
within the recycling industry. As a result, this study identifies several types of Internet
tools: those with communication-like capabilities, such as real-time data feed services,
email, electronic Request For Proposals (CFPs) / Call For Quotes (RFQs); those with
brokerage-like capabilities, such as Web-based auctions and supply/demand aggregation
Internet exchanges; and finally, those with integration-like capabilities, such as supply

chain management or collaboration tools.

Use of different types of capabilities

Electronic tenders such as CFPs and RFQs can be posted on websites or aggregation
exchanges, to announce the offers to other firms; they can also be sent to interested
parties via email. Email may be used to send additional product information like pictures
or blueprints, or to finalize transactions, as when sending contracts (Turban, 2004).
Meanwhile, Web-based auctions enable the efficient processing of bids. Finally, supply
chain collaboration and integration are tools used by firms to automate standard

transactions, like the ordering of goods, hoping to thereby reduce the amount of potential
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errors (Rappa, 2004). For example, supply chain collaboration tools enable design teams

of suppliers to exchange data and blueprints effectively with an assembler.
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2.2. Antecedents, use and effects of Internet tools

Many studies on the use and effects of Internet tools in inter-organizational exchange
base their analysis on a common generic framework of the antecedents of the use and
effects of Internet tools (Figure 1) (Byrd & Davidson, 2003; Grewal, Comer, & Mehta,
2001; Grover, 1993; Kraut, Steinfield, Chan, Butler, & Hoag, 1999). Below a
specification follows of this generic framework in the context of inter-organizational

exchange and the use of Internet tools.

Figure 1: Generic framework on the antecedents, use and effects of Internet

tools

Antecedents

2.2.1. Markets

The use of Internet tools occurs within inter-organizational exchange. Exchange is
conducted within markets. However, neoclassical economics has studied markets to
understand production and price setting, but has often regarded the market as an abstract
theoretical concept (North, 1977). It assumes that market actors (e.g., buyers and sellers)

are motivated to maximize their utility (Bakos, 1998). Specialization or division of labor
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enables higher economic productivity but necessitates the coordination of economic
decision by the market mechanism. The allocation of goods is optimal when the benefits
of trade are exhausted. The functioning of markets improves with an increase in the
availability of accurate and complete information (Fama, 1970; Malkiel, 2003; Ross,
Westerfield, & Jaffe, 2005). Scholars have identified so-called opaque markets, which do
not function optimally due to market friction’ such as incomplete or distorted information

and information asymmetries (Granados, Gupta, & Kauffman, 2005).

Markets in this paper are considered in the context of inter-organizational exchange, or
trading activities and transactions. Markets are defined as the organized or self-organized
exchange between buyers and sellers of products and/or services, within a specific
segment of the industry value chain, and within a specific geographical area; for example,
the exchange between steel and paper mills with recyclable material wholesalers in the

United States.

2.2.2. Inter-organizational exchange

Exchange is the way market economies coordinate economic activity (Malone et al).
Inter-organizational exchange refers to the interactions between firms, often referred to as
B2B trade. Inter-organizational exchange includes trading activities and transactions.

Inter-organizational exchange is defined as “the act of giving or taking one thing in return

7 Market friction is a state of a market which is removed from the neo-classical economics assumption of

perfect market equilibrium (Bailey, 1998).
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for another, or trade [such as] the exchange of goods for money, [with] reciprocal giving
and receiving” (Webster.com). Inter-organizational exchange is a multifaceted and
layered process which can be non-linear and can be viewed from multiple perspectives,
such as economic, social or technological (Johnston & Lewin, 1994; Webster & Wind,
1972). Sellers may engage in multiple negotiations concurrently. Also, certain

negotiation steps may be omitted, since transacting parties are familiar with each other.

Trading activities occurring within inter-organizational exchange include buying and
selling of goods, bidding, bilateral and multilateral negotiating, bargaining,
communication, brokerage and intermediation. Additionally, trade involves “the
exchange of information to determine market price, to establish contracts for delivery or
to exchange goods and/or services” (Webster.com). Inter-organizational exchange
consists of a series of activities or phases where firms have the intent to buy or sell
products or services, which may lead to a transfer of money and title (Hawkins &
Verhoest, 2002; Merriam-Webster Inc., 1995). Trade activities concerning a specific
transaction may last for days, weeks, or even months (Bose, Duan, & Lu, 2003). Trade
activities may occur online or offline through a) consulting websites to gain information
about products and services, b) a telephone call or email to solicit quotes from a firm, c)
checking the availability of products on Web-based auctions and d) consulting real-time
information services about news and prices of commodities. Market actors who conduct
trading activities may switch between online and offline channels. For example, a seller
can contact a buyer by email, negotiate prices on the phone, then send a confirmation of

the final contract by fax and/or email (Steinfield, Bouwman, & Adelaar, 2002).
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2.2.3. Transactions

Transaction may have both narrow and broad interpretations. A transaction may be “an
exchange where a good or service is transferred across a technologically separable
interface” (Williamson, 1981, p. 6). The narrow definition of a transaction focuses on one
specific point in time, namely the transfer of ownership and money. However, the broad
definition of transaction also includes activities occurring before and after the actual
transfer, such as searching for buyers and enforcement of a contract. Others define
transaction as “a communicative action or activity involving two parties or things that
reciprocally affect or influence each other” (Merriam-Webster Inc., 1995). The definition
of inter-organizational exchange corresponds closely to the broad interpretation of
transactions. A transaction is defined in this paper as “the exchange processes whereby
market participants have the intent or are actually exchanging or transferring goods,
services, or funds, regardless of whether these goods or services are finally handed-over

to the other party (Hawkins & Verhoest, 2002; Merriam-Webster Inc., 1995).
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2.3. Transaction cost theory

Many studies of the antecedents, use and effects of Internet tools are grounded within
transaction cost theory (Williamson, 1975), such as the works of (Bakos, 1998; Benjamin
& Wigand, 1995) (Kaplan & Sawhney, 2000; Malone et al., 1987). Transaction cost
theory tries to assess why transactions occur within hierarchies or are executed through
markets. Firms try to minimize production and transaction costs. Standard economic
theory® assumes the rational behavior of market actors and a market of perfect
information. However, transaction costs economists assume that information is costly to
produce and transmit (Barzel, 2002). For example, market actors incur costs since they
need to collect and distribute information about the products up for sale and the terms and
conditions of a transaction before they can reach an agreement (Barzel, 2002). Therefore,
the coordination of economic decisions results in transaction costs incurred by market
actors (Douma & Schreuder, 1991; Gurbaxani & Whang, 1991; Smith, 1776). The cost
of the distribution of information may lead to information asymmetry, a situation where
an uneven distribution of information occurs between market participants engaging in a
transaction [Akerlof, 1970 #2847][Arrow, 1963 #1776]. Information asymmetry can
exist before (ex ante) or after (ex post) market participants have agreed to perform a

transaction.

¥ For example, the Walrasian model assumes that the cost of information is zero.
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2.3.1. Behavioral assumptions

Transaction cost theory is based on two assumptions of human behavior, namely the
bounded rationality of individuals and opportunism (Williamson, 1975; 1985, p.50).
Bounded rationality assumes that individuals are not fully informed, the reason being that
humans lack the capability to process all relevant information before making an objective
decision, due to linguistic and neurophysiologic limits (Williamson, 1975). Scholars
argue that market actors search for alternatives until they find one they regard as

satisfactory (Simon, 1955).

“Opportunism refers to a lack of candor or honesty in transactions, to self-interest seeking
with guile” (Williamson, 1975). Opportunistic behavior can occur when an agreement is
reached to transact, ex ante or ex post. The risk that market participants may change their
often unobservable behavior after a transaction is conducted, at the cost of the other party,

gives rise to moral hazards (Douma & Schreuder, 1991).

2.3.2. Transaction attributes

Transaction cost theory makes assumptions regarding human behavior to explain
situations in which market participants incur transaction costs due to either bounded
rationality, or the desire to protect oneself against opportunistic behavior. The difficulty
for market actors to assess specific inter-organizational exchange situations depends on

the attributes of any given transaction, namely its complexity/uncertainty, frequency and
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asset specificity. The governance mechanism (markets or hierarchies) which is capable to
resolve the difficulties associated with the transaction attributes at the lowest costs ability

will be preferred by market actors.

Complexity

Complexity refers to the difficulty of completing production through several specialized
inputs and tasks (Jones, Hesterly, & Borgatti, 1997). An example would be the
complexity of product description. Heterogeneous goods (e.g., quality and product
features/characteristics) are more complex and therefore require more cost to properly
describe a product and thereby reduce information asymmetry (Douma & Schreuder,
1991). Market actors have only a limited capability (bounded rationality) to comprehend
the complexity of a transaction. Market participants incur cost to protect themselves
against the occurrence of information asymmetry. Heterogeneous products or non-
standardized products and services also increase the uncertainty about the truthfulness of
the buyer or seller. For example, the chance that a product may have some
contaminations not stated in the contract. Market actors incur cost to protect themselves,
such as wanting to be able to return products when they do not meet criteria as originally

agreed upon.
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Uncertainty

Internal or behavioral uncertainty refers to the difficulties in predicting the actions of
market actors after a deal is reached (Williamson, 1985). It involves the risk assessment
of the chance that buyers and suppliers will behave opportunistically after a deal is
reached (Barthelemy & Quelin, 2000). Market actors engaging in transactions are not
able to anticipate all possible complications and risks, as well as the required and
delivered performance of each party. To reduce the risk of opportunism, market actors
will try to put protective measures in place, thereby increasing transaction costs. Certain
markets have many quality differences across products, which can increase the
uncertainty among market actors. A greater uncertainty may make a market transaction

more expensive.

Frequency

Frequency of transaction relates to the recurrence of similar transactions (Williamson,
1985). Opportunistic behavior becomes a problem when there are only a small number of
market participants and transactions occurring. A high frequency of transactions creates
incentives for sellers not to behave opportunistically since it may hurt their reputation.
Having less frequent transactions reduces the alternatives for buyers so sellers may worry
less about jeopardizing their reputation. A low frequency could therefore increase
inspection costs of buyers, who need to check the quality of the products up for sale.
Opportunistic behavior and the likelihood of moral hazard can become a problem when

there are only a small number of market participants and transactions (Akerlof, 2001).
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Asset specificity

The specificity of an asset exchanged or in some way employed in a transaction refers to
“the degree to which an asset can be redeployed to alternative uses and by alternative
users without sacrifice of productive value” (Williamson, 1991, p.281). Outside the
specific transaction, durable, transaction-specific assets lose most of their value.
Transactions have a high level of asset specificity when inter-organizational exchanges
need to be supplemented by specific assets. If the transaction involves more specific
assets to execute a transaction (thus increasing asset specificity), firms become more
dependent upon their trading partner (bilateral dependency) or become locked in a
relationship due to the nonredeployability of the assets (Williamson, 1981). For example,
market actors who want to discontinue a relationship will reduce the value of these
specific assets and incur so-called “switching costs.” (Klemperer, 1995; Monteverde &
Teece, 1982). Williamson (1991, p. 282) argues that “asset specificity increases the

transaction costs of all forms of governance.”

There are several forms of asset specificity, such as site, product, human capital
(Williamson, 1991). Site specificity refers to economic advantages unique to specific
geographical locations For example, Toyota required suppliers in Japan to locate within
close proximity to improve reliability of supply and reduce inventory costs. Product
specificity, also referred to as technical or physical specificity, includes specialized
equipment that can only be used within a specific relationship to produce specific made-

to-order parts. Human capital specificity refers to learning by doing and the development
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of human skills and knowledge that are needed to transact with a specific market actor

(Stuckey & White, 1993; Williamson, 1991).

2.3.3. Atmosphere

Williamson argues that transactions take place within a “trading atmosphere”
(Williamson, 1975, p.37)°, which may reduce opportunism (Gander & Rieple, 2004). A
trading atmosphere refers to the “quasimoral involvement among the parties”
(Williamson, 1975, p.38-40), reciprocity and the non-pecuniary satisfaction of a specific
governance structure (Sanghera, 2004). Atmosphere can, for example, influence the
preference of market participants for a particular governance mechanism through which
transactions occur (e.g., people may value being self-employed instead of working for a
firm) (Douma & Schreuder, 1991, p.128; Williamson, 1975, p.37). Other scholars have
pointed out that atmosphere influences inter-organizational exchange (Gander & Rieple,
2004; Ivens & Blois, 2004; Joshi & Stump, 1999). Since atmosphere influences the
human and environmental factors it therefore also affects the nature of transactions, as

well as the choice of a governance structure (Williamson, 1975, p.37).

2.3.4. Governance structures
Williamson (1981) uses transactions as a basic unit to understand governance structures,
referring to ways of coordinating economic activity. He argues that transaction cost

economics measures the comparative efficiency of transactions in performing a process

% “A more satisfying trading atmosphere sometimes obtains” (Williamson, 1975, p.40).
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within a firm, as opposed to sourcing the process out to the market (Williamson, 1975).
Markets and organizations are the two ideal types of coordination mechanisms. A
comparison of the costs to “plan, adapt and monitor the completion of transactions under
alternative governance structures” provides an understanding of why transactions are
executed by a particular form of coordination (Williamson, 1981, p. 7). The economic
costs can be decomposed into transaction costs and production costs'® (Wallis & North,
1986, p. 97). The governance structure, which can minimize the sum of the production
and transaction costs, will be the preferred choice to coordinate economic activity

(Douma & Schreuder, 1998, p. 141).

Higher levels of asset specificity, greater uncertainty/complexity, and lower frequency of
transactions will result in relatively higher costs to execute a transaction across a market
(Douma & Schreuder, 1998, p. 147). In such situations, hierarchies would be preferred
over markets, since an organization (a form of hierarchy) can act as a substitute for a
market by economizing on transaction cost. For example, organizations may decide to
produce goods or services in-house by vertically integrating with other firms. In-house
production may reduce information problems and opportunistic behavior due to and
knowledge within a firm, as well as increase the possibility to control and manipulate the
transaction process (Casadesus-Masanell & Spulber, 2002; Klein, Crawford, & Alchian,

1978).

' Production costs are “the costs of transforming inputs into outputs or the direct production expenses”™

(Wallis & North, 1986, p. 97).
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2.3.5. Transaction costs

Transaction costs are those costs associated with the conduct of inter-organizational
exchange. Elsewhere, transaction costs have been defined as “the costs associated with
the transfer, capture, and protection of rights” (Barzel, 1997). Additionally, North
incorporates the costs of measuring the product or service attributes with the costs
associated with the transfer, protection and enforcement of an agreement and ownership
rights (North, 1990). Finally, Kenneth Arrow defines transaction costs as “the costs of

running the economic system” (Arrow, 1974).

Variations in transaction attributes may require different efforts to protect market actors
against opportunist behavior, which may lead to variations in transaction costs. These
variations influence the choice of governance or coordination through a firm or hierarchy
(Douma & Schreuder, 1991, p.147; Williamson, 1975). Transaction costs economics
does not assume a market of perfect information, but instead assumes that market
information is costly to produce, transmit and obtain, a fact which may result in an
unequal distribution of information among market actors (Alchian & Demsetz, 1972;
Stigler, 1961). Specialization necessitates the costs of coordinating economic decisions
across hierarchies and markets (Douma & Schreuder, 1991; Gurbaxani & Whang, 1991).
Transaction costs are “the costs of running the economic system” (Arrow, 1974); for
example, the cost of negotiating a deal to collect and distribute information about
products to be exchanged (Barzel, 2002). Transaction costs are also narrowly defined as

the costs associated with the transfer, protection and enforcement of ownership rights, in
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addition to the costs of measuring the product or service attributes (Barzel, 1997; North,

1990).

Transaction costs can be categorized in two groups, namely coordination costs (ex ante)
and the cost to safeguard a transaction'' (ex post) (Johnstone, 2003; Milgrom & Roberts,

1992, p. 29; Sawyer, Crowston, Wigand, & Allbritton, 2003; Tether & Hipp, 2002).

Coordination costs

Coordination costs result from the need to coordinate actions between market actors, and
from the activities and efforts leading up to an agreement. Coordination is defined as
“managing dependencies between activities” (Malone & Crowston, 1994), and bringing
different functions or activities into common or harmonic action, movement, or condition
so they can function effectively (Merriam-Webster Inc., 1995). Coordination costs are
defined as those costs “related to the need to determine prices and other details of the
transaction, to make the existence and location of potential buyers and sellers known to
one another, and to bring the buyers and sellers together to transact.” (Milgrom and
Roberts, 1992 p. 28). Coordination costs include the costs to obtain information (Stigler,
1961), the costs of coordinating production inputs (Alchian & Demsetz, 1972), and the
costs associated with measurement (Barzel, 1982). Coordination costs are grouped into

the following categories:

"' Safeguarding costs are sometimes referred to as motivation costs.
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Costs to determine product offerings (Bakos, 1998). Sellers want to offer the
product characteristics, which will maximize their profits. To determine the
required production inputs, sellers need to gain information about the demand of

buyers, costs of inputs, and availability of technologies (Bakos, 1998).

Search costs (Lucking-Reiley & Spulber, 2000; Tether & Hipp, 2002) are “the
costs of locating information about opportunities for exchange” (North & Thomas,
1973, p. 93). They include a) costs resulting from the search for information
(Sawyer et al., 2003), b) the time to search for products, sellers, buyers and prices,
c) the comparison of different products, buyers and sellers and d) the search for

alternatives in new markets (Sandulli, 2003).

Inspection costs. These costs are the result of the assessment of the quality and
suitability of goods before the actual transaction is completed and a price is
negotiated. Inspection costs include the costs of a) ordering samples of goods or
trying services, b) gathering information about every unit or a sample of units, c)
assessing the quality of a set of product attributes (Barzel, 2002) and d) securing a
minimal level of accuracy of information for which market actors feel comfortable
with (Barzel, 2002). A large number of market actors may potentially reduce the

inspection costs due to the role of reputation (Douma & Schreuder, 1991, p. 128).

34



Price discovery costs (Bakos, 1998). Market participants need to perform actions
to determine an appropriate price for a transaction. For example, a seller may
contact multiple buyers to solicit price quotes to determine the fair market price.
Firms may also consult prices on commodity exchanges or other industry price

indexes.

Negotiation costs (Coase, 1937; Tether & Hipp, 2002). Negotiation costs are
defined as “the costs of negotiating the terms of the exchange” (North & Thomas,
1973, p. 93). The costs associated with negotiation, contracting and bargaining
arise from “negotiating and completing separate contracts for each market
transaction” (Coase, 1937). Markets of heterogeneous products make each
transaction more unique, requiring market participants to devote more resources to
the negotiation of the specific product features, quality, and price; other product or
service attributes include such terms and conditions as delivery vs. pick up and

payment method (e.g., cash or credit).

Administrative costs. These costs result from the actual execution of the
transaction. Examples include the costs of filling and getting permit requirements
and the costs of formulating a contract (Johnstone, 2003; Sawyer et al., 2003;

Tether & Hipp, 2002).
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Safeguarding costs

Safeguarding costs are also referred to as motivation or vulnerability costs (Milgrom &
Roberts, 1992). Safeguarding costs are the costs market actors incur to protect
themselves against opportunistic behavior of the trading partner and other vulnerabilities
after an agreement (ex post) is reached; consider cheating and deception (Mathiesen,
1997; Williamson, 1985). Opportunistic behavior can be the result of information
incompleteness or asymmetries, occurring when “a buyer or seller may not posses
sufficient information to monitor whether a contract is acceptable and whether the terms
of a contract are being met” and imperfect commitment between parties, when “a buyer
or seller wants to cancel a contract or is unable to meet the current specifications of the
agreement” (Milgrom & Roberts, 1992; Sandulli, 2003). Motivation costs can be

categorized as follows:

Monitoring costs. The result of the efforts by market actors to check quality,
quantity, and prices of purchased products, reaching deadlines, while maintaining
secrecy (Sawyer et al., 2003). Other examples are the costs of control measures

and the costs to obtain referrals of the transaction party from other market actors.

Enforcement costs. The costs of enforcing a contract arise if a trading partner
does not live up to a previous agreement (North & Thomas, 1973, p. 93). The
othder party may have to take legal action to force the other party to stick to the

initial agreement.
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Adaptation costs: These costs arise from changing the initial agreement (Sawyer
et al.,, 2003), which may, for example, result from problems of quality and

delivery.

Summary

Transaction cost theory argues that the assumptions of the bounded rationality and
opportunism of market actors, coupled with the three transaction attributes of frequency,
complexity/uncertainty, and asset specificity, lead to transaction costs (Williamson,
1975). The choice of governance structure (markets or hierarchies) depends on the extent
to which each specific coordination mechanism is able to reduce transaction and
production costs associated with these attributes. Hierarchies have relatively high
production costs (e.g., lack of competition) but relatively low transaction costs (e.g.,
reduced uncertainty). Markets have relatively lower costs of in-house production in
comparison to buying products on the market due to increased competition, but relatively
high transaction costs (e.g., incurred cost to reduce uncertainty about the quality of
products) (Table 1). Atmosphere may complicate the choice of governance structure as

shown in Figure 2.
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Table 1: Relative economic costs for markets and hierarchies

Governance structure

Production costs

Coordination costs

Markets

Low

High

Hierarchies

High

Low

Source: (Malone et al., 1987; Williamson, 1975)

Figure 2: Logic TCT
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2.4. Use and effects of electronic markets

The work of Malone et al, 1987, strongly influenced contemporary thinking and
perceptions of the use and benefits of Internet tools or so-called electronic markets.'?
Malone et al. theoretically based their analyses and predictions upon the application of
transaction cost economies to the use and effects of Internet tools.”> Malone et al, 1987,
defined the Electronic Market Hypothesis (EMH). Many argued that Internet tools
would facilitate communication, brokerage, and integration, thereby reducing the costs of
market transactions (Bakos, 1998; Choudhury, Hartzel, & Konsynski, 1998; Kaplan &
Sawhney, 2000; Malone et al., 1987; Rabinovich, Bailey, & Carter, 2003; Smith, 2002;
Timmers, 1998). The reduction of transaction costs through the use of electronic markets
may make it a more attractive governance structure for firms in favor of hierarchies
(Malone et al., 1987). A reduction of transaction costs could increase the benefits from

trade and associated social welfare.

12 Electronic markets are a specific Internet tool. E-r;iarkets are defined as “an inter-organizational
information system that brings multiple buyers and suppliers together, allows the participating actors to
exchange information about prices and product offerings, and provides mechanisms that facilitate trade”
(Bakos, 1991).

"*Malone et al originally referred to electronic markets which is here discussed as market-like Internet tools.
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Communication effect

The communication capabilities of Internet tools such as email enable market actors to
exchange and process more infofmation while at the same time reducing the costs of
communication; this is referred to as “the communication effect” (Malone et al., 1987).
Multiple studies have found evidence supporting this idea (Bakos, 1991, 1997). Internet
tools can be used to support and enhance existing trading activities, enabling faster and
more comprehensive communications; for example, sending a written description and
picture of a product electronically instead of via regular mail. As a result, firms can
increase their productivity and trading volume, without necessarily expanding the number

of salespersons (Brynjolfsson & Hitt, 1996; Buckley et al., 2000).

Brokerage effect

The brokerage capabilities of Internet tools like Web-based auctions can facilitate the
aggregation and matching (search and selection) aspects of supply and demand, as well as
introduce price discovery mechanisms; this is referred to as the brokerage effect. For
example, online brokers can enable the consolidation of supply and demand, reducing the
costs associated with the search and evaluation of the necessary information to transact
(e.g., identification and selection of a specific trading partner and products). Online
brokers can setup electronic databases to enable aggregation of product offerings, which
can increase the number of choices and quality of alternatives (products and market
participants) offered to both buyers and sellers (Bakos, 1998; Malone et al., 1987).
Online aggregation may therefore result in easier and less costly selection of trading

partners and price comparisons (Choudhury et al., 1998; Son & Benbasat, 2004).
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Web-based auctions may further automate the determination of prices between buyers
and sellers; they may thereby reduce coordination costs. Online auctions enable sellers to
interact with a much larger number of buyers in comparison to conventional solicitation
price quotes and negotiations of prices. The benefit may be a reduction of the time
needed to determine the price of a good or service. Market actors may prefer online
brokers (thus intermediaries) to conduct a market transaction since they reduce

coordination costs associated with uncertainty and opportunism'*.

Integration effect

Electronic interconnections offered by Internet tools may enable buyers and suppliers to
integrate their business processes more effectively, which can reduce inventory and
ordering costs; this is hereafter referred to as the integration effect. For example,
electronic integration can enable buyers and sellers to link their inventory systems
together to provide more up-to-date information about current and future demand. As a
result, the uncertainty about demand can be reduced and production planning can be

improved.

' Buyers and sellers will incur transaction costs in the form of commissions paid to online brokers.
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2.4.1. Prediction of the move to e-markets

The use of communication, brokerage and integration capabilities of Internet tools
enables firms to economize on costs of market transactions, “leading to overall transition
toward proportionately more use of (electronic) markets rather than hierarchies
(organizational structures such as firms) to coordinate economic activity” (Malone et al.,
1987). Malone et al provide two main arguments for the move from non-electronic

hierarchies and non-electronic markets towards electronic markets (see Figure 3).

First, Internet tools reduce the unit costs of market transactions (e.g., outsourcing) in
comparison to in-house production. Internet tools or electronic markets would reduce
transaction costs and would favor the buying of products on an electronic market instead
of production in hierarchies such as in-house production (Bakos, 1998; Choudhury et al.,

1998; Malone et al., 1987) and many others.

Second, the use of the three capabilities of Internet tools would fundamentally affect two
transaction attributes, namely the complexity of product descriptions and asset specificity.
The capabilities of Internet-based tools would reduce the complexity of product
descriptions relative to information processing, as occurs when accessing product
databases to assess the product quality, or when emailing a detailed description and

blueprints. Communication and manipulation capabilities can thus reduce relative

42



product complexity and associated coordination and safeguarding costs'’ (Garicano &

Kaplan, 2000).

Finally, Internet tools are increasingly used to ameliorate the speed and accuracy of
production, to enable the cost-effective manufacturing of differentiated products in small
batches at the same machine or production line (Malone et al., 1987). As a result, firms
can produce specific products without being tied to a specific buyer or supplier. In other
words, the use of Internet tools increases switch-over capabilities, which reduces asset
specificity (Malone et al., 1987). However, the example used by Malone et al to explain
the effects of Internet tools on asset specificity is disputable. The example of a reduction
of product specificity by Malone et al concerns flexible production, which is rather a
production-related technology, which may indirectly affect transaction costs. Below, in
the discussion of the framework, product specificity will be further addressed, in the

context of recyclable materials.

'’ Note: Malone et al referred to control costs instead of safeguarding costs.
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Figure 3: Basic logic of transaction costs and use Internet tools
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Use
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Source: Inspired by Malone et al.

24.2. Prediction evolutionary stages of e-markets

Studies on the use of Internet tools grounded in transaction cost theory recognized that
technological capabilities of Internet tools continue to evolve (e.g., databases and
broadband communications), and would therefore continue to reduce the relative
complexity of product descriptions (e.g., sending pictures by email) (Clemons et al.,
1993; Malone et al., 1987). Based on this observation, Malone et al predicted three
evolutionary stages of e-markets which were more or less identified by others as well
(Bakos, 1998; Dai & Kauffman, 2002; Timmers, 1998). First, the communication effect
(e.g., improved communication) would trigger the emergence of biased e-markets at the
cost of non-electronic hierarchies and markets. The reduction of transaction costs would
be limited since the e-market is biased towards a single buyer. Biased markets may

emerge that are characterized by multiple sellers who do business with a limited number
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of large buyers (Kaplan & Sawhney, 2000). However, brokerage capabilities of Internet
tools (e.g., Web-based auctions) would result in the emergence of unbiased e-markets
(markets with multiple sellers and buyers and not biased towards a buyer or seller),
resulting in a further reduction of transaction (and production) costs (see Figure 4).
Eventually, personalized e-markets would emerge due to increased personal filtering
capabilities of Internet tools. For example, software or rule-based agents could assess
multiple information sources and could engage in much more complicated and detailed
negotiations, which would further reduce the cost to assess the complexity of a product

description.

Figure 4: Evolutionary stages electronic markets and the two effects
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Source: Derived from Malone et al.
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2.4.3. Critique of studies on electronic markets

Studies of electronic markets can be criticized along multiple dimensions, as discussed

below.

Stages of electronic markets

The stages of electronic markets as defined by Malone et al/ and later adopted and
modified by others'® (Christiaanse & Markus, 2002; Davenport & Cantrell, 2001) lack
clear definitions and conceptually clarity. For example, Malone et al leave out the
geographical dimensions of markets (e.g., regional, national or global markets), which
could strongly influence the perception of market bias. Further, the dimensions provided
by Malone et al (biased, unbiased, personalized) do not match with the definitions of
market efficiency.’. Malone et al fail to address other dimensions of markets such as
transparency, opaqueness, and market friction (Brynjolfsson & Smith, 2000). Further,
personalized e-markets lack a clear linkage to a particular effect, and the integration effect

does not have a direct relationship with any of the evolutionary stages of e-markets.

' Commonly, e-markets are categorized as private, consortia-led or independent.
17 Although disputed, market efficiency is used in financial economics. Three forms of market efficiency
are identified, namely weak (information on past prices), semi-strong (all public information related to a

stock or product), and strong (public and private information related to a stock) (Ross et al., 2005).
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Furthermore, the definitions of market types are not related to the specific ways to
discover a price. For example, it is argued that the brokerage effect leads to unbiased e-
markets. Auctions are a form of brokerage, but auctions can be biased or unbiased
(Granados et al., 2005). Also, price discovery within certain industries, like the recycling
industry, can be characterized as informal markets in which concurrent direct bilateral
negotiations enable buyers to solicit and compare quotes from multiple sellers. It is
difficult to fit such negotiations within the specific evolutionary stages of c-mark.ets of

Malone et al.

Integration effect

Malone et al argue that the integration effect may lead to e-markets as well as e-
hierarchies. In fact, the logic of many examples of the integration effect seems to indicate
that integration capabilities of Internet tools lead to electronic hierarchies instead of e-
markets (Hess & Kemerer, 1994). Also, integration capabilities are not directly linked to
a specific e-market evolutionary stage. The above discussion provides enough arguments
to refrain from developing any propositions concerning the integration effect. Further, a
direct test of the EMH would require extensive indications of the transactions occurring
within hierarchies before and after the introduction of Internet tools. Such information
requirements are unrealistic. One reason is that outsourcing is increasingly a global
phenomenon and may involve multiple economic sectors. For example, the catering of
food within a factory may be classified as manufacturing. The manufacturer may decide

to buy the services on an e-market. Surprisingly, the catering of food is now classified as
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a service industry, which would make it almost impossible for researchers to observe a

proportional shift from hierarchies to markets within an industry.

Electronic market predictions

The theory behind the classification of e-markets seems underdeveloped and acts as a
conceptual umbrella for the many different dimensions of markets. For example, it is
difficult to apply the classification of e-markets to real-world inter-organizational
exchange. Therefore, it would be conceptually difficult to identify different evolutionary

stages of e-markets within different industries.

Focus on coordination costs and neglect of safeguarding costs

This study will focus on how the specific communication and brokerage capabilities of
Internet tools lead to a reduction of coordination and safeguarding costs. The reduction of
transaction costs says much for the use of Internet tools in communication and brokerage.
Malone et al argue that the communication and brokerage capabilities of Internet tools
lead to a reduction of coordination and safeguarding costs. However, Malone et al do not
clearly differentiate between a specific effect and a reduction of coordination and
safeguarding costs. In fact, many studies grounded in TCT focus predominantly on
coordination costs, but tend to neglect safeguarding costs (Bakos, 1998; Malone et al.,
1987). Such neglect may very well have biased the results, as problems with the use of
Internet tools to reduce the costs associated with opportunistic behavior and bounded
rationality were overlooked. For example, business relationships have traditionally

enabled the reduction of safeguarding costs when firms were to engage in transactions.

48



Studies on the effects of e-markets suggest that brokerage-like Internet tools affect
safeguarding costs associated with information asymmetries and imperfect commitment.
For example, Clemons, Reddi and Row argue that IT reduces both coordination and
safeguarding costs (referred to as transaction risk) (Clemons et al., 1993). Others argue
that the use of Internet tools can both increase and decrease safeguarding costs, since
firms may behave opportunistically by renegotiating a contract when some part of the
deal is already made, such as the shipping of goods (Dewan & Hsu, 2004; Garcia-
Dastugue & Lambert, 2003; Garicano & Kaplan, 2001). For example, IT makes it
possible to improve the tracking of behavior of market actors, thereby reducing
monitoring and commitment costs (Garicano & Kaplan, 2001). Also, the inability to
physically inspect goods on an online auction may provide incentives to complete third-
party inspection forms to reduce information asymmetry, in comparison to offline

auctions who lack such reports (Dewan & Hsu, 2004; Garicano & Kaplan, 2001).

The identification of the relationships between communication and brokerage effects in
relation to coordination and safeguarding costs could provide a greater understanding of
the underlying assumptions of the uptake of electronic markets. The reduction of
transaction costs through the two effects may foster the emergence of the two e-market
forms. Therefore, the use of communication and brokerage-like Internet-based tools may
result in two evolutionary stages of e-markets, namely biased and unbiased markets, but
this, however, is not the focus of this study. Such an indication of evolutionary stages

may provide a starting point to speculate about the observation of the EMH within an

industry (Figure 5).
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24.4. The recycling industry and the use of electronic

markets

Relatively high costs of market coordination prevail in the recycling industry (Johnstone,
2003). High transaction costs form favorable conditions for emergence of electronic
markets. The EMH would lead us to expect that firms in the recycling industry will have
a great inclination to use Internet tools since it enables them to reduce transaction costs
(Malone et al., 1987). Thus it is expected that we would observe a relatively high use of

Internet tools to reduce transaction costs.

Recycling is defined as the “reuse of material in a production process that diverts it from
the waste stream” (Johnstone, 2003). Recycling materials are genérated from produ;:érs
(e.g., metal scrap from turnings) and end-consumers (e.g., appliances), which can not be
re-used. The major industry value segments are generation, collection, processing, and
consumption (manufacturing). Recyclable material wholesalers are firms, which perform
the processing such as the sorting, aggregation and densification of recyclable materials.
Recyclable material wholesalers sell their materials to consumers such as steel mills,
foundries, and paper mills. Recyclable materials wholesalers may trade fully-processed,
semi-processed, and unprocessed materials to consumers in the US and abroad. In the
United States, processing and consumption are the two largest segments in the recycling
industry in terms of employment and turnover (Beck, 2001). The major product markets
for recyclable materials are ferrous and non-ferrous metals, paper, and plastics (Beck,

2001).
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Recyclable material wholesalers are confronted with several challenges. The challenges
have led to a range of non-environmental related market coordination problems and thus
relatively high transaction costs of doing business in the recycling market (Tether &
Hipp, 2002; Thierry, Salomon, Van Nunen, & Van Wassenhove, 1995). Relatively high
transaction costs may reduce the benefits from trade. The major challenges are related to

the following issues:

Quality and content. Firms incur transaction costs related to the assessment of
the often heterogeneous and varying quality and content of recyclable materials.
For example, heterogeneous recyclable materials increase the costs associated
with the complexity of product descriptions. Also, the uncertainty about the
capability of buyers to handle specific materials increases the costs for sellers to
search and select buyers and to negotiate a deal. Recycling firms incur
coordination and safeguarding costs to reduce their uncertainty. Further, market
actors are vulnerable due to the varying and heterogeneous quality and content of
recyclable materials. For example, when materials do not meet the specifications
of the purchase order, buyers may decide to reject a shipment or downgrade the
price of the materials, a process which is costly for both buyer and seller. Due to
the uncertainty related to the quality and content, buyers and sellers incur

negotiation, monitoring, enforcement and adaptation costs.

Product value uncertainty (Johnstone, 2003). Recyclable materials or

commodities are confronted with great price volatility (IRS). Price volatility is an
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indication of the uncertainty about the value of recyclable materials. Uncertainty
of the value of products increases the costs of price discovery. Such costs may
increase when firms sell certain materials infrequently. The uncertainty about the
value of products might increase from firms lacking an awareness and/or
understanding of how they may use recyclable materials in their production
processes (Johnstone, 2003). For example, certain recyclable materials may have
a content or quality that is out of the ordinary and complex to explain. Therefore,
a seller may need to put more effort in activities explaining the value of the
material to the buyer. As a result, the market actors may incur costs associated

with the determination of product offerings, search and inspection.

Demand uncertainty (Thierry et al., 1995). Demand for recyclable materials is
dependent on the rapid and frequent fluctuations of prices of primary commodities
(e.g., iron ore) and consumer end-products (e.g., sheet metal). For example, when
prices of iron ore are relatively high, steel mills are inclined to substitute portions
of their feedstock with recyclable materials due to the price advantage. Also,
consumers may need materials at short notice, perhaps because a deal fell through
with an existing supplier. Demand uncertainty increases the costs to determine

product offerings and to search for suitable buyers.

Value-to-weight ratio and its effect on international and regional markets.
The generation or ‘production’ of recyclable materials is local and dispersed

geographically. Aggregation therefore occurs at the local level, which is one of
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the reasons that the recycling market consists of many small and medium-sized
players. Further, recyclable materials have a relatively low value-to-weight ratio.
As a result, shipping costs make up a relatively large portion of the total costs of
doing business in the recycling industry. Due to differences in value-to-weight
ratio recyclable materials differ in the degree to which they can be shipped over
geographical distances. For example, non-ferrous metals have a relatively high
value-to-weight ratio, which increases export opportunities. The differences in
value-to-weight ratios of recyclable materials lead to relatively high search costs,
since sellers need to determine the geographical range in which interested buyers
may be located for each sale. Varying geographical range also increases
negotiation and monitoring cost, since buyers may only be contacted infrequently.
Moreover, buyers located further away may be more uncertain about the
capabilities of potential buyers (e.g., financial standing and requirements
concerning material specifications and packaging) and in this way increase

transaction costs.

Capabilities and routines (Johnstone, 2003). Organizations must learn how to
integrate recycled materials into their existing production processes. In addition,
recyclable material wholesalers need to learn how to best process customized
materials for specific buyers. However, customization increases product
specificity. As a result, a seller may incur higher negotiation, contracting,
monitoring, enforcement and adaptation costs to protect himself against potential

strategic behavior of the buyer.
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24.5. Recyclable materials and transaction attributes

It is argued that Internet tools reduce transaction costs (Bakos, 1997; Kaplan & Sawhney,
2000; Malone et al., 1987). Internet tools are therefore expected to improve business
processes, and offer a solution in situations where markets have a difficult time emerging
The nature of transaction attributes and the relatively high transaction costs associated to
the trade of recyclable materials provide ‘favorable’ theoretical conditions for a relatively
high use of communication and brokerage-like Internet tools (e.g., Web-based auctions)
within the recycling industry. Furthermore, the success of business-to-consumer e-
markets for second-hand goods (e.g., eBay) may provide an indication of a potential high
use of B2B e-markets for recyclable materials, due to some similarities in the nature of

products.

Transaction costs stem from the transaction attributes of complexity, uncertainty, asset
specificity and frequéncy. It is argued by Malone et al that the antecedent of the use of
Internet-based tools is found in two transaction attributes, namely complexity of product
description, and product specificity. The logic is that firms confronted with relatively
high transaction costs have an incentive or motive to use Internet tools since it can reduce
these costs. As is expected, the relatively high complexity of product description and
product specificity of recyclable materials results in high use of Intemnet tools in the

recycling industry, reducing associated transaction costs.
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Complexity of product description

Communication and brokerage-like tools can reduce the relatively high transaction costs
stemming from the transaction attributes within the recycling industry. For example, the
recycling industry is confronted with complex products due to a heterogeneity of quality
and content. Complexity of product description makes it harder for firms to compare all
firm and product characteristics of different market actors. Firms are expected to use
communication and brokerage-like Internet tools. First, a greater information exchange
facilitated by communication-like Internet tools may reduce the costs to buy or sell
complex (hard-to-describe) products. Communication-like tools may also reduce the
market costs and explain the value of specific materials. For example, email can be used
to send a digital picture of materials up for sale. Digital representation capabilities of
Internet tools may therefore reduce coordination and safeguarding costs. Second,
brokerage-like Internet tools such as demand and supply aggregation websites bring
together multiple offerings, which make it easier to search for products and sellers as well

as to compare prices (Choudhury et al., 1998; Son & Benbasat, 2004).

Product specificity

The recycling industry is confronted with relatively high variability in quality and
content. Consumers of recyclable materials may not be able to process certain varieties
or certain contaminations (e.g., loose iron). Further, recyclable material wholesalers may
customize materials for specific consumers, such as size of materials, or specific mix of
materials. If material wholesalers prepare specific materials for a buyer, it increases the

product specificity of the materials, insomuch as the seller may not be able to find another

56



buyer for their materials if the buyer were to cancel the order. Thus, the seller has made

specific investments to produce the materials.

The use of the Internet tools may reduce product specificity, since the seller may more
easily find buyers for its customized materials, in case a deal falls through. Internet tools
such as aggregation websites may be a way to find such buyers. Also, the seller may put
the materials up for auction so it can find more suitable buyers, who may adjust their bids

according to the need for processing and adjustment of materials to specifications.
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2.5. Industry-wide use of Internet tools

Studies of Internet tools use grounded in transaction cost theory provided the fundamental
logic of the cost reductive effects of Internet tools, which eventually translated into
optimistic consultancy and academic reports during the dotcom bubble, which ended in
March 2000 (Bygrave, Lange, Kotha, & Stock, 2001; Cassidy, 2002; Constantinides,
2004; Kotha, Rajgopal, & Rindova, 2001; Souitaris & Cohen, 2003). For example,
Forrester Research predicted that Web-based auctions and exchanges would together
trade goods and services for $746 billion in 2004 (Katka, Temkin, & Wegner, 2000).
Another consultancy report by Price Waterhouse Coopers (PWC) predicted that there
would be 20,000 B2B markets operational in 2003 (Schlesinger, 2001), and that the
Internet would be used for about 40 to 50 % of all transactions (Gebauer & Zagler, 2000).
The predictions made in the late nineties by consultancy firms, press, academics, and
Internet firms that “the Internet changes everything” (e.g., the way of doing business and
to conduct trade) evaporated with the meltdown of Internet firm stocks (Jap & Mohr,

2002; Kauffman, Wang, & Miller, 2002).

Many B2B Internet auctions and aggregation websites were not able to attract any
revenue or business activity (Kauffman et al.,, 2002; Lennstrand, Frey, & Johansen,
2001). Reports indicated that there was only room for 181 B2B e-markets by early 2004
(Schlesinger, 2001), since one or maybe two B2B e-markets would be able to handle all
business conducted online within an industry (Latham, 2000). It was expected that only

20 % of the 600 B2B electronic markets would be able to avoid bankruptcy (Latham,
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2000). A study of online B2B markets in eight industries found that over a two year
period (2000-2002) only 43% of independent B2B exchanges were still in operation
(Day, Fein, & Ruppersberger, 2003). Within three years following the dotcom bust about

5,000 Internet companies closed down (Kauffman & Wang, 2003)"8.

Current official data show that the use of Internet tools has become relatively small, but is
still a substantive part of today’s B2B trade. For example, the size of Internet tools in the
industry of merchant wholesalers was more than $272 billion in 2001. In that year,
Internet tools account for 10.05% of total merchant wholesale trade, up from 8.05% in
1999, The official statistics on the actual use of individual Internet tools is limited.
Anecdotal information indicates some unexpected variations between the use of email,

CFP/RFC, and Web-based auctions?’.

'8 We should note that this study did not distinguish between B2C and B2B Internet firms.

1% In comparison, the total e-commerce sales in the retail industry were estimated at $69.2 billion for 2004,
or 1.9% of total sales (U.S.CensusBureau, 2005).

*® The additional information provided by academic studies and consultancy reports should be regarded as

indicative, since some reports have a clear sample bias.
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2.5.1. Email

Email use dates back to 1965 and is used to compose, send and receive messages over the
Internet (Wikipedia.com). In the 1980s, other email features were introduced such as file
attachments, delivery confirmation, and Rich Text Format (RTF). The increase in
broadband Internet connections made it possible to send any computer file along with an
email, such as digital images, word documents, PDF files, spreadsheets, etc. Email
messages can also be controlled for grammar and spelling or used together with
translation software. Popular email programs include Microsoft Outlook/Express, or

remote-access webmail like Yahoo! and Hotmail.

Multiple studies indicate that email is the Internet tool most widely-used by firms to
initiate, manage and complete a transaction (Verhoest et al., 2003). Email is the jack-of-
all-trades and is in effect the Swiss Army Knife of business people. It is used to distribute
calls for proposals and quotes in firms such as Gartner Group, IDC and Forrester”’. Also,
email is used to confirm orders or arrangements made over the phone, to inform trading
partners about changes in prices, availability, or production planning, and to coordinate

actions such as sending out reminders of shipment dates.

! Emarketer: eStats overview report, June 1998; Electronic Commerce in the Netherlands, IDC, 1998;

Forrester report ‘Resizing On-line Business Trade’; Forrester report ‘Resizing On-line Business Trade

1998°.
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The use of email by companies worldwide was about 98.5% in 2002, whereas in the same
study it was found that 74.1% of the same companies had a company website and only
44.3% of the respondents used EDI*2. A study performed in France, Germany, Italy and
the UK revealed that email was used by most of the respondents (87.4%). In comparison,
the Internet was used by 84.4% of companies, and EDI was used by 23.4% of the
respondents (Verhoest et al., 2003). Worldwide corporate email traffic in 2004 was
estimated to total 63.74 billion messages a day, exchanged between 543 million corporate

mailboxes and 6.5 million wireless mailboxes (Radicati Group, 2005) .

Business people are increasingly making use of Internet-enabled handheld devices for
email access on the road (Cieslak & Winkle, 2004; Economist, 2005b; Steinfield, 2004).
Blackberries are the most popular Internet-enabled handheld device among business
people with over 2.5 million users (Economist, 2005a). Blackberries feature so-called
“push email,” so users do not have to check the mail server to check if they received any
messages (Ammelrooy, 2005). The Blackberry is to business people “what Apple's iPod
music-player is to teenagers” (Economist, 2005a). The proliferation of unsolicited emails
(spam) containing advertisements and viruses threat the use of email as a practical
business tool. Reports estimated that spam messages already account for about two-thirds

of all email traffic send in 2005 totaling 9.2 billion messages (Helm, 2005).

2 Center for Research on Information Technology and Organizations (CRITO), International Data

Corporation (IDC), August 2002.
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Theories explaining the use of electronic mail

Many studies on e-markets leave out the use of email as a tool supporting and facilitating
electronic exchange. There are other theories beyond TCT to explain the use of email or
choice of media in general, such as the theory on media or information richness (Daft &
Lengel, 1986, 1984). The theory of media richness argues that communication tools differ
in the way they can convey information and facilitate shared understanding (Rudy, 1996).
For example, video conferencing has a high richness, whereas written emails have a low
richness. It is argued that managers use Internet tools with enough richness to perform a

specific tasks to minimizes uncertainty and costs of use (Daft & Lengel, 1986, 1984).

Media richness is also criticized, however, because it ignores the influence of social
factors (e.g., the behavior of colleagues and organizational norms) on the selection and
use of Internet tools, referred to as the social influence model (Fulk, Schmitz, &
Steinfield, 1990). Furthermore, information richness is not capable of explaining the use
of brokerage-like tools such as the matching of buyers and sellers. Also, media richness
studies the use of Internet tools at the individual level, whereas this study’s focus is at the
level of industry, where other factors play a role, such as generally-accepted conventions
regarding the use of email or other tools for specific communications, transactions and
exchange. The social influence model and other industry-wide factors influencing the use
of Internet tools are sufficiently discussed using factors derived from theories on the
social and relational embeddedness of economic activity (see par. 2.6.5), as well as inter-
organizational routines (see par. 2.6.7). The derived factors which may explain the

variations in the use of Internet tools have the advantage of being able to be compared
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across multiple Internet tools and their use, whereas media richness would only be

relevant to the use of email.

2.5.2. Electronic Call for Proposals and Request for

Quotes

Studies by ISM/Formrester show that about 70% of the companies used electronic
CFPs/RPQs to solicit electronic offers at the end of 2003. We should be careful when
interpreting these figures, since the study has a clear sample bias. It should be noted that
CFPs/RPQs are often used concurrently with other Internet tools to perform and complete
a business task. For example, CFPs or RFQs may be distributed by email, posted on
websites of industry press, or announced on electronic marketplaces to their members.

Subsequent bidding may occur through email or a bidding system (Turban, 2004).
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2.5.3. Web-based auctions

Web-based auctions enable the efficient processing of bids from buyers or sellers.
Despite the success of third-party owned consumer-to-consumer (C2C) and business-to-
consumer open-bid auctions, such as those occurring on eBay.com®, the use of third-
party owned B2B Web-based auctions are in fact one of the least-used Internet tools
applications. For example, an annual survey of ISM/Forester showed that among the
firms in their sample, more than 30% had used third-party electronic markets such as
online demand and supply aggregation services (often referred to as electronic exchanges)
and online auctions (ISM & Forrester, 2001-2003). The report does not indicate whether

or not firms continued to use auction and online aggregators.

Official data from the US Census Bureau show that the share of third-party owned
wholesale electronic markets (referring to establishments which do not take title on the
goods and services traded) in 2002 was $2.7 billion. This is only about 0.55% of total
sales of that particular industry category (US Census, 2005), and about 1% of total

Internet tools sales conducted within the merchant wholesale trade.

3 It was predicted that C2C Internet auctions would have a turnover of $52.6 billion by 2002 (Forrester

Research, 1999).



254. Recycling industry

A confrontation of the assumptions with the observed patterns of the use of Internet tools
could help explain the variations in use and effects. Therefore, we will take a closer look
at a specific industry, namely the recycling industry. Surveys indicate a relatively low
use of e-;:ommerce by recycling material wholesalers. A survey performed in 2002
revealed that the industry segment ‘Miscellaneous Durable Goods Wholesalers’ (NAICS
code 4219, 1997) which included ‘Recyclable Material Wholesalers’ (NAICS code
42193) * had e-commerce sales accounting for 9.6% of total sales in 2001 and 2002
(U.S.CensusBureau, 2004a). This figure is lower in comparison to the average for the
industry segment ‘Durable Goods’ (NAICS code 421), at 9.9% and 11.0% in 2001 and
2002, respectfully. These figures only provide a very limited view of e-commerce use by
Recyclable Material Wholesalers, since its industry group Miscellaneous Durable Goods
Wholesalers (NAICS code 4219, 1997) also includes other industries as well, such as
‘Sporting and Recreational Goods and Supplies Wholesalers,” ‘Toy and Hobby Goods
and Supplies Wholesalers,” ‘Jewelry, Watch, Precious Stone, and Precious Metal

Wholesalers’ and ‘Other Miscellaneous Durable Goods Wholesalers’.

* The North American Industry Classification System (NAICS) in the United States has different levels of
detail. The group Recyclable Material Wholesalers (NAICS code 42193) belong to the higher level group

Miscellaneous Durable Goods Wholesalers with NAICS code 4219.
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Additional data indicate that the recycling industry’s use of Internet tools is below
average in relation to all other industries. For example, the largest industry segment of
the recycling industry is formed by buyers of recyclable materials situated in the primary
metal manufacturing industry (Beck, 2001). E-commerce sales for the primary metal
manufacturing industry as percent of total sales were 9.2% in 2002 and 2003
(U.S.CensusBureau, 2004a). In contrast, e-commerce sales for the whole US
manufacturing industry, as percent of total sales, were 21.2% in 2003, up from 19.2% in
2002. Thus, e-commerce sales within the primary metal industry are far below the
industry average in size and growth. The relatively low size of e-commerce sales
conducted within the primary metal manufacturing industry gives an indication that a)
consumers of recyclable materials do not purchases much scrap metal through Internet
tools (e.g., Web-based auctions) and b) the sellers of recyclable materials may lack a

large pool of active online buyers in the US.
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2.5.5. Insufficient explanations and paradox

The data indicate industry-level variations regarding brokerage and communication-like
Internet tools. The EMH framework does not provide a satisfactory explanation of the
current level and type of Internet tools use. For example, the relatively low use of
Internet tools within the recycling industry apparently contradicts EMH. Based on the
relatively high transaction costs of the recycling industry we would expect firms to make
a high use of Internet tools to reduce these costs. Further, there are indications that
industries have a relatively high use of communication-like Internet tools (e.g., email) and
the relatively low use of brokerage-like tools (e.g., Web-based auctions and
demand/supply aggregation exchanges). The EMH would lead to the expectation of a
relatively high use of brokerage-like tools, since it would enable firms to reduce

transaction costs even further (Malone et al., 1987).

Previous studies tried to address some of the reasons of the failure of brokerage-like
Internet tools, such as a low volume of completed transactions, a lack of customers,
inability to attract sellers, lack of critical mass, technological challenges, economic and
incentive conditions, etc. (Corsten & Hofstetter, 2001; Kambil & Heck, 1998). Studies
indicate that many firms are critical of the use of brokerage-like tools such as auctions
(Berryman & Heck, 2001; Huttenlocher, November 2001; Samuels, 2001). Many authors
argue that auctions reduce coordination costs (Jap, 2002, 2003; Pinker, Seidmann, &
Vakrat, 2003; Sashi & O'Leary, 2002). However, there is less agreement about the

effects of auctions on safeguarding costs. Often, it is argued that the auctioneer or online
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intermediary has to provide tools to reduce opportunistic behavior concerning non-
contractible issues such as quality, integrity and trust (Klein & O'Keefe, 1998; Pavlou,
2002; Pinker et al., 2003) (Duh, Jamal, & Sunder, 2002). Many authors argue that Web-
based auctions can circumvent this problem and thus accomplish a reduction of
safeguarding costs due to the implementation of, for example, auction rules (e.g., access °
rules and mechanisms of price discovery), feedback mechanisms, pre-selection, etc.
(Klein & O'Keefe, 1998; Sashi & O'Leary, 2002). However, it is still unclear whether the
effects on coordination and/or safeguarding costs are the reasons why many firms

perceive auctions as a threat and simply refuse to use them.

In contrast, many firms are still using one of the most basic and simple communication
media, namely email, in place of more sophisticated and complex brokerage-like Internet
tools, such as Web-based auctions. Empirical studies further indicate that email is used
in B2B trade for many purposes, even though we would rather expect brokerage-like
Internet tools (Humphrey, Mansell, Paré, & Schmitz, 2003; Pare, 2003). Interestingly,
the use of email within inter-organizational exchanges is rarely studied, with only a few
exceptions (Kettinger & Grover, 1997; Pare, 2003). Communication is needed for
transactions, and firms have now replaced many traditional forms of communication with
communication-like Internet tools to perform all sorts of activities. The reduction of
coordination and safeguarding costs associated with inter-organizational exchange
enables us to improve our understanding of the antecedents of the use of communication-
like tools. However, communication-like Internet tools may be used for activities that

may not necessarily involve transactions directly, so the effects of the use of Internet tools
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on transaction costs might be disputed. Though their effect may be indirect, faster and
greater possibilities to communicate facilitated by communication-like Internet tools help
to build informal relationships and trust that could increase the speed of inter-
organizational exchanges, transactions, business processes and foster innovations (Muzzi
& Kautz, 2003; Steinfield & Scupola-Hugger, 2005; Weber, Holmes, & Palmeri, 2005).
As such, we argue that the theoretical framework underlying the EMH and other
approaches on the use of electronic markets are suitable to understand antecedents of the

use and effects of communication-like Internet tools.

Earlier we pointed out the methodological difficulties to test the EMH directly, due to the
problems inherent in estimating all transactions occurring within markets and hierarchies
before and after the introduction of e-markets. Still, these studies had problems to
identify a move to electronic markets from hierarchies (Hess & Kemerer, 1994). Many
studies focused instead on the use of individual brokerage-like B2B markets as an
indication of the EMH and evolutionary stages of e-markets (Choudhury et al., 1998;
Garicano & Kaplan, 2000). However, these types of studies often ignored
communication-like Internet tools, which are also used to conduct trade online. Even the
definition of the US Census Bureau of electronic commerce specifically mentions email.
The previous discussion provides indications that the focus of prior studies on brokerage-
like Internet tools, coupled with the neglect of communication-like Internet tools, may
have led to an underestimation of the communication effect and an overestimation of the

brokerage effect.
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2.6. Framework

The antecedents derived only from transaction cost theory seemed unable to sufficiently
and correctly explain the use and effects of Internet tools within industries. Many studies
have combined the behavioral assumptions of transaction cost theory with other
theoretical approaches, to enable further specification of the antecedents that explain the
various uses and effects of Internet tools. However, these augmentations and
specifications were only exploring specific additions, and were not previously presented

in an integrated framework concerning inter-organizational exchange.

Figure 6: Basic framework

Use
Internet-based
tools

Transaction
Costs

Inter-organizational
exchange properties

I propose a framework where so-called inter-organizational exchange properties precede
the use of Internet tools. A specification of inter-organizational exchange properties is
facilitated through an augmentation of antecedents derived from TCT, such as the
assumptions on human behavior and characteristics of a transaction. Inter-organizational
exchange properties (e.g., transaction attributes) are assumed to influence the use of
Internet tools, which in turn affects transaction costs (Figure 6). This study ignores other

effects (e.g., greater possibilities to differentiate products) for the sake of simplicity.
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Specification of the inter-organizational exchange properties enables a greater
understanding of the potential interdependencies among them. The discussion below
explores the antecedents of the use and effects of Internet tools, namely price discovery
mechanisms, transaction attributes, capabilities of Internet tools, value-to-weight ratio,
demand uncertainty, relational embeddedness, and inter-organizational routines (Figure

7).

Figure 7: Inter-organizational exchange properties
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2.6.1. Price discovery mechanisms

Market participants can select from three basic price discovery mechanisms to arrive at a
price to transact, namely posted price, auctions or negotiations (Pinker et al., 2003). First,
a posted price is an announced, fixed value, indicating at what price a market participant
is willing to buy or sell a good or service. Posted prices reduce uncertainty, since a
transaction can take place at the announced price. Second, an auction displays prices in a
dynamic fashion, and is often used to exchange livestock, flowers, artwork, second-hand
goods, and real-estate. Reverse and forward auctions are the major varieties of auctions.
For example, the winning bid in a reverse auction is the lowest bid (Bichler et al., 2002).
Forward or English auctions are characterized by bid increments where the highest bid is

the winning bid.

Third, negotiations occur directly between buyers and sellers to reach a specific price
(Giaglis, Klein, & O'’Keefe, 2002). One-on-one negotiations are interactions between a
single buyer and seller. One-to-many negotiations refer to situations when a seller is
negotiating concurrently with multiple buyers individually (Dobler & Burt, 1996). Sellers
may contact a series of potential buyers to get a better feeling for the demand for a
particular product. Negotiations can be facilitated by a Request for Quotation (RFQ) or a
Request for Proposals (CFP), which enable buyers and sellers to solicit (price) quotations
or proposals for specific materials (Dobler & Burt, 1996) 25 A RFQ/ CFP may include the

specifications of the quantity, quality and content of materials. Market actors may

% http://www.railmarketplace.com/inc/help/hosting/4.1_hosting_RFQ.pdf
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negotiate other aspects of a deal later, such as delivery times, transportation mode, F.O.B.
point*®, payment terms and conditions, performance standards and liability for claims and

damage (Dobler & Burt, 1996).

Price discovery process
A price discovery mechanism sets explicit and implicit rules for the price discovery
process. Price discovery is “the process through which buyers and sellers disclose their

27 and “arrive at a transaction price for a given

intentions expressed in monetary values
quality and quantity of a product at a given time and place” (Schroeder, Ward, Mintert, &
Peel, 1997). “Demand and supply ‘clear’ and trade occurs” when buyers and sellers agree

upon the price and the terms and conditions of a contract (Bakos, 1998). Efforts to

discover a price for a product are referred to as price discovery costs.

Trading system

A trading system is the specific application of a price discovery mechanism. The
managers of a trading system (e.g., broker or auctioneer) can vary the rules of, for
example, auctions, such as specified quantity, closing or opening bid, bid increment,

reserve price, etc. eBay and Yahoo! Auctions are examples of different trading systems or

% Free-on-board (F.O.B.) is a designation of the place where title and control pass to the buyer, for example
the loading materials on a transportation vehicle at the scrap yard of the seller (AMA, 2004).

?7 http://www.investorwords.com/3809/price_discovery.html
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platforms. Although both platforms may have their specific rules and regulations, both

systems rely on the same price discovery mechanisms, namely auctions.

Static comparative analyses of price discovery mechanisms

Transaction cost theory is often used in analyses to determine the efficiency and
effectiveness of the different price discovery mechanisms within an industry (Canfax,
2003). These comparative studies aim to provide a theoretical and objective basis for the
selection and preferred choice of one of the three price discovery mechanisms (Spulber,
1998; Tallroth, 2003). However, they often adopt an isolated and atomistic view of
transactions (Adant & Gaspart, 2001; Kurov & Lasser, 2004; Purcell, 1997; Quan, 2002).
Further, these studies focus predominantly on formal markets, such as cattle markets,
financial markets and commodity exchanges. The availability of large sets of data enable
researchers to focus on multiple indicators of efficiency, such as prices, price uncertainty,
transaction costs, swinging supply and demand, transparency, liquidity, etc. (Capps,
Love, Williams, & Adams, 1999; Pinker et al., 2003; Purcell, 1997). Comparative
analyses often conclude that auctions are the most efficient price discovery mechanism,
being in favor of posted price and negotiations (Canfax, 2003; Madhavan &

Panchapagesan, 2002; Martens, 1998; Pinker et al., 2003; Purcell, 1997; Wang, 1993).
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2.6.2. Transaction attributes

Below transaction attributes are discussed in the context of price discovery mechanisms.

Price uncertainty and negotiations in the recycling industry

The market for recyclable materials is characterized by a relatively high uncertainty about
the market price due to the opaque market (Interview UG)®® and heterogeneity of
products and services (Interviews GA, PA-PE, CA, CB). Public price data of commodity
exchanges of primary metals provide an indication for buyers and sellers as to the
underlying fundamentals of the value of recyclable metals. A seller may also have private
information on similar past transactions. Sellers solicit price quotes from buyers to gain
more information about the current market price for a specific quality and quantity of
recyclable material, to assess the willingness to pay and interest of a particular buyer,
often referred to as whether a buyer is “hot” or not (Interview Q-1). Negotiations also
allow sellers to evaluate other aspects of exchange, such as differences in quality,

delivery schedules, financial standing, and flexibility in the comparison of quoted prices.

Interestingly, many studies on the antecedents and use of Internet tools leave out
transaction attribute uncertainty. This study incorporates the uncertainty about prices as

an antecedent of the use of Internet tools, since it may reduce the costs associated with

*8 Reference are made in this chapter to the exploratory case studies which provided input for performing

the confirmatory case studies. Please see section 3.2. for more information.
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price discovery, which is highly relevance for the recycling industry (Johnstone, 2003)
(see paragraph 2.5). It is often argued that the introduction of brokerage-like Internet tools
may reduce price discovery costs and improve market allocation (Bakos, 1998; Jap,
2003). However, this study additionally assumes that communication-like Internet tools

may also reduce the cost of price discovery, as shown below:

Brokerage-like Internet tools. Sellers may also use brokerage-like Internet tools,
such as Web-based auctions, when they are uncertain about the product prices
and/or demand for certain materials. Auctions reduce the cost of price discovery,
such as interaction costs associated with the need for soliciting multiple buyers.
Also, auctions enable sellers to reach more potential buyers, in comparison to
concurrent negotiations. This increases the likelihood that auctions may produce
favorable results for sellers when demand exceeds supply (Bichler et al., 2002).
Also, auctions reduce the cost of finding out who is hot or not, as well as costs
associated with social pressure from preferred partners to provide ‘favorable’

prices.

Communication-like Internet tools. For example, communication-like tools
such as email enable easier and enhanced exchange of information about the
quality and content of the materials, which reduces the cost of estimating the price
of materials. Also, online real-time price data services, which provide greater and
low-cost access to up-to-date market information about major commodity

exchanges, can reduce price discovery costs associated with price uncertainty.
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Based on the previous discussion, the following proposition is derived:

Proposition 1a: The use of communication and brokerage-like Internet tools

reduces coordination costs associated with price uncertainty.

Brokerage-like Internet tools and the introduction of price discovery mechanisms

The EMH predicts that exchanges will evolve to brokerage-like e-markets. However,
Malone et al fail to recognize that the use of brokerage-like Internet tools may imply the
introduction of a price discovery mechanism not previously employed within an industry
value segment. For example, recyclable material wholesalers might be accustomed to
doing business and exchanging materials through bilateral concurrent negotiations, rather
than using auctions. The EMH may therefore imply a replacement of the industry-wide
use of negotiations, through the use of brokerage-like Internet tools such as Web-based

auctions.

Strikingly, an industry-wide transition from one price discovery mechanism to another
and it’s the associated negative effect on business relationships has rarely been studied”

(Grover & Ramanlal, 1999). For example, auctions need relatively greater number of

* There are many studies on the use, implementation and effects on the level of the individual firm
(Markus, 1994, 2004), and dyad to lesser extend. However, rarely studied are the dynamics on an industry

level, with a few notable exceptions (Wigand, Steinfield, & Markus, 2005).
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buyers and sellers to secure liquidity). In addition, comparative analyses of transaction
costs, for the most part, do not address the cost of transition or evolution from one
mechanism to another. These transition costs may reduce the benefits derived from the
use of Internet tools, thereby reducing the motivation to use them in the first place.
Transition costs associated with the implicit substitution of a price discovery mechanism
may explain the criticism of market actors of auctions, as well as their subsequent lack of
use. For example, reverse auctions are perceived as a way to squeeze sellers to a

potentially unsustainable level of prices (Dobler & Burt, 1996, p. 251).

Product specificity

Unexpected quality differences (e.g., undetected contaminations of recyclable materials)
may lead to complaints of buyers and result in costly rejections or downgrades of the
materials. Consumers (buyers) may not be able to handle such contaminations, since they
may require them to sort the materials further. However, brokerage-like tools such as
Web-based auctions seem to be unable to resolve these issues informally and quickly.
This observation is in contradiction with the statements of other researchers, who often
argue that brokerage-like Internet tools reduce product specificity (Choudhury et ai.,
1998; Malone et al., 1987). Moreover, sellers may be confronted with winning bidders
who they do not know. Such buyers may not follow through with their commitments,
such as payment and pickup of the materials. What is worse, however, is that buyers may
start complaining about the specific types of materials, which may result in costly

rejections and downgrades. Thus, auctions may reduce coordination costs (namely price
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discovery costs), but at the same time may increase safeguarding costs to avoid costly

supply disruptions. From the previous discussion, the following proposition is derived:

Proposition 1b: The use of brokerage-like Internet tools increases coordination

and safeguarding costs associated with product specificity.

Frequency

Many studies further confirmed that the transaction attribute frequency is also an
antecedent of the use of Internet tools (Choudhury et al., 1998). Purchases which are
made at a relatively low frequency have a greater suitability for brokerage-like tools,
because a low frequency does not enable a routinization of exchange between market
participants, and thus does not lead to a reduction of transaction costs (Choudhury et al.,
1998). We would therefore expect that recyclable wholesalers who trade certain materials
infrequently will use brokerage-like Internet tools to search for buyers offering the best
price (Choudhury et al., 1998). Further, sellers may incur more costs to discover the
market price through bilateral negotiations of infrequently sold goods, since they lack the
specific contacts and feel for the market. Sellers may in such situations be more likely to

use brokerage-like tools such as Web-based auctions to discover prices.

The use of brokerage-like tools may also reduce safeguarding costs associated with low
frequency. According to TCT, a low frequency of transactions would increase
safeguarding costs due to the lack of the reputation effect. However, brokerage-like

Internet tools may introduce, for example, reputation systems, which help sellers assess

79



the credibility and trustworthiness of the buyers (Miller, Resnick, & Zeckhauser, 2005;
Paviou & Gefen, 2004b; Resnick, Zeckhauser, Friedman, & Kuwabara, 2000; Zacharia &

Moukas, 2000). Previous discussion leads to following proposition:

Proposition 1c: The use of communication and brokerage-like Internet tools will

reduce coordination and safeguarding costs associated with infrequent transactions.

The influence of transaction attributes on the use of Internet tools is presented below in

Figure 8.

Figure 8: Transaction attributes
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2.6.3. Capabilities of Internet tools

Malone et al argued that improvements in IT capabilities influence transaction attributes,
whereas Williamson provides arguments against the role of technology in the rise of the
firm (Englander, 1988), and the interdependence between technology and transaction
costs (North, 1981, p. 169). However, Malone et al provide several arguments for why
the IT artifact and its communication and brokerage capabilities influence governance
structures. Previous studies focused predominantly on brokerage capabilities employed in
unbiased e-markets, but underrepresented the communication capabilities of Internet
tools. Two capabilities of Internet tools are distinguished. First, there is the ability to
connect buyers and sellers (from one-to-one to many-to-many). Second, Internet tools can

be used to communicate digital representations of products.

Capability of Internet tools to facilitate connectivity between buyers and sellers

The brokerage capability of an Internet tool depends on the degree to which an Internet-
based tool can facilitate (inter-organizational) exchange. Malone et al associated
brokerage-like capabilities with the number of buyers and sellers participating in a
market, since the benefits of brokerage increase with the number of buyers and sellers.
For example, auctions cannot be held between only one buyer and a seller (referred to as
a dyad) since multiple bidders are needed; these are likely to be found when considering a
value chain segment. Email, on the other hand, can be used to facilitate exchange between
two individuals, but also to communicate with many firms at once through, for example,
email broadcasts. The capabilities of Internet tools to connect individuals and groups are

acknowledged by others as well (Flanagin, Monge, & Fulk, 2001; Fulk, Flanagin,
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Kalman, Monge, & Ryan, 1996). The differences in the facilitation of exchange are

schematically visualized in Figure 9.

Web-based auctions can be used by recyclable material wholesalers to reduce solicitation
costs and to reach more potential buyers (see par. 2.4.1). However, a few studies have
argued that B2B e-markets oftentimes provide few new opportunities for producers
located in developing countries for example in Africa to gain access to markets in Europe
and the United States (Moodley, 2003; Pare, 2003). Email can be used to support bilateral
negotiations, e.g., by sending purchase contracts. Furthermore, buyers may use broadcast
emails to indicate that they are willing to buy material from a selected group of sellers.

From the previous discussion, the following proposition is derived:

Proposition 2a: Connectivity capabilities enabled by communication and brokerage-like

tools reduce coordination costs.
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Figure 9: Connectivity capabilities to facilitate exchange
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Electronic representation of products and the complexity of product descriptions

A specification of these capabilities could improve our understanding of their role within

inter-organizational h 30, First, ication-like Internet tools may create new
possibilities for electronically representing products up for sale. Some scholars argue that

the digital representation of products directly affects the evolution from hierarchies to e-

* Other definitions of IT capabilities are strongly linked to the resource-based view of the firm (Byrd &

Davidson, 2003; Zhu & Kraemer, 2002).
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markets (Granados et al., 2005). However, digital representation of products fits perfectly
within the communication effect of Malone et al and is therefore regarded as a capability

of Internet tools.

It is argued that firms would be motivated to use Internet tools facilitating communication
and brokerage, since their use would result in transaction cost savings, concerning the
transaction attributes’ complexity of product description (Choudhury et al., 1998; Malone
et al., 1987). For example, high-bandwidth Internet connections and access to databases
enable more efficient and effective communication of increasingly complex product

descriptions.

The recycling industry is confronted with heterogeneous materials. The improved digital
representation of materials would enable market actors to more quickly assess the quality
and characteristics of materials. Further, digital images can be used to improve
communications and thus reduce safeguarding costs needed to identify and resolve
specific buyers’ complaints concerning the purchased materials, e.g., specific
contaminations. For example, digital pictures are used for documentation purposes when
problems arise after transactions are made (Rivard et al., 2004). From the previous

discussion, the following proposition is derived:

Proposition 2b: Communication-like Internet tools improve the digital representation of
products, reducing coordination and safeguarding costs associated with the complexity of

product description.
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2.6.4. Value-to-weight ratio

It has been shown that a higher product value leads to a greater use of brokerage-like
Internet tools (Choudhury et al., 1998; Klein, 1998), because a higher product value
reduces the relative importance of transportation costs related to selling products over
greater distances. Since transportation costs are strongly influenced by the weight of
shipped products, we argue that the value-to-weight ratio is an improved specification of

this property of inter-organizational exchange product value.

The value-to-weight ratio strongly influences the exchange of recyclable materials
(Interview UE, PF, PE)(Fenton, 1997; Fenton, 1998). For example, recyclable material
wholesalers might sell materials with a relatively high value-to-weight ratio (e.g., copper
and aluminum) over great distances, whereas materials with a relatively low value-to-
weight ratio (e.g., iron and steel) primarily serve regional markets. Communication-like
tools may be used to facilitate communication over greater distances, enabling sellers to
reduce the costs of exporting non-ferrous metals. Brokerage-like tools may be used to sell
non-ferrous materials, since their relatively high value-to-weight ratio can attract a large
number of buyers around the globe. This study does not derive a proposition, since we
will focus only on recycling firms which are processing and wholesaling non-ferrous

metals which have a relatively high value-to-weight ratio.
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2.6.5. Relational embeddedness

The work of Malone et al, and many other studies, on the use and effects of Internet tools
grounded in TCT , ignore the atmosphere concept. Williamson argues that transactions
take place within a “trading atmosphere” (Williamson, 1975, p.37)*'. Atmosphere acts as
a social control mechanism of the behavior of firms (Jones et al., 1997) which may reduce
opportunism (Gander & Rieple, 2004), and influences the choice of a coordination
mechanism (Williamson, 1975, p.37). The failure to incorporate the atmosphere concept
may have distorted the assumptions of the EMH of Malone et al. However, atmosphere is
used in an incoherent manner and on an ad-hoc basis, often when transaction attributes

fail to explain the observed choice of governance structure.

Studies of Internet use and effects may have left out the atmosphere concept for reasons
such as conceptual vagueness. Atmosphere seems to be an unspecified container concept
within TCT used to address the complex nature and multifaceted properties of inter-
organizational exchange, to a point beyond transaction attributes. For example,
atmosphere is only used as an additional explanation if the specific transaction attributes
fail to explain the observed choice of governance structure. Also, the atmosphere concept
lacks clear definition (e.g., TCT incorporates atmosphere in an incoherent manner and on
an ad-hoc basis) and specified mechanisms (e.g., there is no clear relationship between

atmosphere and transaction attributes). Moreover, atmosphere lacks a thorough

' “A more satisfying trading atmosphere sometimes obtains” (Williamson, 1975).
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identification of the interdependencies with transaction attributes and technological
capabilities. For example, Malone et a/ EMH implies that IT capabilities (e.g.,
communication and brokerage) also influence the choice of governance structure and

subsequently transaction costs.

Many scholars have pointed out the limits of the explanatory capabilities of transaction
cost theory concerning the use and effects of Internet tools (Kraut et al., 1999; Sawyer et
al., 2003)32. Transaction costs economics view transactions as discrete, atomistic and
formalized interactions and relationships, often in isolation of social structures and
processes such as trust (Hawkins & Verhoest, 2002; Sarkar, Butler, & Steinfield, 1998).
However, transactions may in fact be composed of a multifaceted set of functions
(Adelaar, 2000; Sarkar et al., 1998). Even transactions executed on the assumed
anonymous commodity and stock exchanges occur within a social context (Baker, 1984).

TCT focuses on the qualities of transaction instead of on the qualities of relationship.

Embeddedness is a social’® and economic concept utilized to understand the influence of
social structure on inter-organizational interactions (Granovetter, 1985; Polanyi, 1944;
Schumpeter, 1943). Social embeddedness assumes that transactions and exchange are an

intrinsic part of social and cultural structures (e.g., social norms and beliefs) (Crowston &

32 The problem may not be necessarily transaction theory itself, but rather that some may have interpreted
transaction cost theory (too) narrowly. Further, researchers may have left out critical additional constructs,
which are interrelated with transaction attributes, such as atmosphere.

3 The term “social” refers in Latin to companion, friend, ally and associate (Merriam-Webster Inc., 1995).
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Myers, 2004; DiMaggio & Louch, 1998; Granovetter, 1985). The embeddedness
approach introduces the assumption of cooperation (Granovetter, 1985; Smelser &
Swedberg, 1994; Uzzi, 1997). Motivations of actors are not purely rational or bounded
rational (Uzzi, 1997), but also display characteristics of emergent and expert rationality as
well. It is argued that “exchange typically is embedded in social structures in which
opportunism is the exception, rather than the rule” (Chisholm, 1989; Granovetter, 1985;
Heide & John, 1992, p.32; Shapiro, 1987). Economic exchange is situated within patterns
of social relations which influence the behavior of market actors (Baum & Dutton, 1996;
Granovetter, 1985; Polanyi, Arensberg, & Pearson, 1957). The embeddedness approach
argues that the maximization of individualistic gain and economic self-interests are
constrained by components of an embedded relationships such as trust, information
sharing, and joint-problem solving (Dacin, Ventresca, & Beal, 1999; Portes &
Sensenbrenner, 1993; Uzzi, 1996, 1997). Cooperative behavior occurs even in situations
characterized by a small number of market participants (Uzzi, 1997). Multiple studies
have shown that an augmentation of the antecedents derived from transaction cost theory
with the antecedents and characteristics of cooperative behavior increased the
understanding of the use and effects of Internet tools (Kraut et al., 1999). The influence of
social aspects on the use of Internet tools is studied on the individual and inter-
organizational level (Fulk et al., 1990; Henderson, Dooley, & Akridge, 2004; Kraut et al.,

1999).
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Relational embeddedness

There are three forms of embeddedness, these being relational, structural and positional
(Baum & Dutton, 1996; Dacin et al., 1999; Granovetter, 1985; Gulati & Gargiulo, 1999;
Jones et al., 1997)**. Relational embeddedness focuses on the content of relationships
such as their quality, cohesion, behavioral and attitudinal orientations, which in turn are
described by three main mechanisms, namely trust, joint-problem solving, and
information sharing (Jones et al., 1997; Uzzi, 1996). Historically, the organization of
production in societies was often achieved through social relationships of kin, community
obligations and reciprocity (counter obligations) (Polanyi et al., 1957). Individuals
representing firms form formal and informal cooperative and interdependent relationships
with other individuals in different firms to facilitate and perform transactions (Morgan &
Hunt, 1994). Business relationships are the contextualized patterns of social interactions
or connections between business people (Mandjak & Simon, 2004; Merriam-Webster

Inc., 1995; Polanyi et al., 1957).

Components of an embedded relationships such as trust, information sharing and joint
problem-solving reduce transaction costs to facilitate, coordinate and safeguard
transactions (Angehrn, Nabeth, & Subirana, 2001; Bensaou & Venkatraman, 1995;

Crowston & Myers, 2004; Dyer & Singh, 1998; Granovetter, 1985; Hawkins & Verhoest,

* Some scholars take a broader view on embeddedness by arguing that economic action is embedded in
social structure, culture, cognition, politics, and non-market institutions (Dimaggio, 1994; Knoke, 1990;

Zukin & DiMaggio, 1990).
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2002; Heide & John, 1990; Uzzi, 1996). The social aspects of exchange can either enable
or constrain the process of trading, exchange and competition (Gupta & Lad, 1983;

Olson, 1965, 1982).

Trust

Trust refers to the degree of confidence or goodwill existing between the two trading
partners (Ring & van de Ven, 1994). Trust can be considered as either an intertwined or
uni-dimensional construct, having several underlying dimensions which are not discussed
in this study (Geyskens, Steenkamp, & Kumar, 1998; Paviou & Gefen, 2004a). Multiple
interpersonal interactions may lead to the development of social bonds based upon shared
norms (e.g., integrity), attitudes, credibility, reciprocity (e.g., goodwill), and friendships
(Lane & Lubatkin, 1998). The experiences by bl;yers and sellers gained from past
transactions may lead to the establishment and development of social bonds, such as
friendship, kindness, generosity, affinity, mutual commitment, and reciprocal interests in
commercial matters (Mandjak & Simon, 2004; Merriam-Webster Inc., 1995; Polanyi et
al., 1957). Firms have an inclination to trade with market actors with whom they have
already established social bonds, created through, for example, transactions performed in

the past..

Transactions are to a certain degree unique in nature (e.g., due to heterogeneity of
products), and this can create a certain degree of uncertainty between buyers and sellers.
Uncertainties may concern the possibility that a trading partner may engage in

opportunistic behavior (Ring & van de Ven, 1994). It may be difficult to fully specify and
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control the transfer of property rights. For example, it may be too expensive and too time-
consuming to incorporate all business risks within a contract. Social bonds such as trust
may reduce feelings of uncertainty between transacting parties and market environments,
and improve the assessment of the capabilities of the trading partner (Granovetter, 1985;
Podolny, 1994; Ring & van de Ven, 1994). Relationships create a trusted and stable
environment in which buyers and sellers are comfortable to engage in, discuss, negotiate,
and work out the complex issues of a transaction (Oliver, 1990). Personal responsibility
and consistency in interactions provide a set of expectations for the firms, which can
increase their confidence (or trust) that social bonds and personal relationships help to
discourage opportunistic behavior by one of the transacting parties (Granovetter, 1985).
In effect, a greater reliance on trust by buyers and sellers reduces safeguarding costs, or,

in other words, transaction costs are lower in situations where trust emerges.

Information sharing

Codified information is represented in symbolic forms, such as written language purchase
orders and technical specifications, which can be distributed at relatively low costs
(Foray, 1994; Gallouj & Weinstein, 1997; Polanyi, 1966; Rosegger, 1986; Ryle, 1950).
Tacit information is often unwritten, such as know-how and practical knowledge. Tacit
information resides in individuals, organizations and industries, which makes it difficult
to transfer without direct experience and interaction (Gallouj & Weinstein, 1997; Gertler,
2003; Reber, 1995; Rosegger, 1986). Relationships provide ways for firms to gain access
to tacit and codified non-public information and knowledge about the business needs of

trading partners, as well as other business opportunities and innovations (Adant &
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Gaspart, 2001; Gertler, 2003; Gulati & Gargiulo, 1999; Rosegger, 1986). For example,
business partners may help firms to interpret and predict market trends to establish shared
interpretations of the different aspects of a transaction (e.g., business challenges and
solutions). Ongoing interactions also provide ways to increase mutual understanding and
responsiveness, and help consolidate the expectations of current and future transactions
between business partners. Cooperative and trusted business relationships provide
businesses with incentives to share information, since it may be of benefit to the
relationships themselves. Relationships also form a basis to regulate and guide such

interactions.

Business relationships create a trusted environment, which improves knowledge transfer
and learning (Gulati & Gargiulo, 1999). For example, business partners can also help
firms to articulate particular needs not recognized before. Relationships may also help in
locating and selecting parties, since business partners may provide information about the
reputation of other trading partners. Relationships may also provide operational support,

such as advice and access to resources (Uzzi, 1997).

Joint-problem solving

Relationships are sought after with the expectation that they may provide mutual benefits
to each of the market actors, such as reciprocity (Oliver, 1990; Williams, 1997), which
helps firms quickly resolve problems and disputes jointly, thereby reducing transaction
costs. Joint problem-solving is the way in which trading partners adapt to new situations

to efficiently resolve disagreements and disputes between them, and how sellers adapt

92



transactions to increase the match with buyers needs (Lusch & Brown, 1996; Uzzi, 1997).
Relationships facilitate joint problem—solving, since people trust each other, and there is a
greater mutual understanding and awareness of the common benefits of working together
to reduce business challenges. The trade of recyclable materials is highly dependent on
relationships (Adant & Gaspart, 2001). For example, situations may occur in which a
buyer asks a seller to hold on to material, because the seller unexpectedly needs to
perform repairs on production facilities, and is unable to store and handle materials.
Sellers who meet such buyers’ requests create goodwill and reciprocity, which may be
beneficial in later transactions. For example, a buyer may identify specific problems with
the purchased materials, which regularly occur in the trade of recyclable materials.
Canceling an order can be quite costly for the seller, due to the relatively high
transportation costs inherent to the transaction. Instead, the buyer may consult the seller.
When the buyer and the seller trust each other, it provides more guarantees for the seller
of the truthfulness and sincerity of the problem stated by the buyer. Oftentimes,
renegotiations will occur to address the identified problem, which may be quickly
resolved by a downgrade of the materials by the seller, thus resulting in a lower price per
unit. Again, the capabilities of buyers and sellers to quickly resolve problems and adjust a
transaction to specific requests reduces coordination and safeguarding costs for both
parties. Additionally, the problem-solving capabilities of market actors may strengthen

the ongoing relationship, and provide a basis for further cooperation and collaboration.
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Positive effects of communication-like Internet tools on relationships

Communication-like Internet tools can enhance relationships. For example, real-time
online pricing services enable a quicker convergence of buyers’ and sellers’ expectations
about the fair market price based upon, for example, industry-wide accepted reference
prices. Also, email enables firms to communicate and resolve specific problems more
quickly and with more accuracy by, for example, exchanging digital images via email.
Improved and enhanced communications reduce the likelihood that problems may get out
of hand and jeopardize the relationship. Also, the exchange of digital images enable
buyers to make a more informed decision on what they are willing to pay for specific
materials. Digital images also reduce the likelihood of potential after-sales problems
concerning the quality of materials. Internet tools may also enable faster and enhanced
communications, which may help to identify and resolve issues before they get out of
hand. Internet tools may therefore be able to reduce coordination and safeguarding costs
associated with uncertainty and potential strategic behavior of market actors (Figure 10).
Firms operating in markets characterized by a relatively high uncertainty of the
performance of trading partners may have incentives to use Internet tools. For example,
Internet tools can be used to gain information about the financial standing of a firm by
using databases to select trading partners who are members of the industry association.

The following proposition is derived:

Proposition 3a: Communication-like Internet tools reduce coordination and
safeguarding costs, since they enable trust, information sharing and joint problem-

solving.
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Negative effects of brokerage-like Internet tools on relationships

The existing ways of doing business with a number of trusted businesses might create
barriers to the use of Internet tools. For example, buyers are willing to pay a premium for
trusted sellers, because they trust the sellers’ capability to provide consistent material
quality. Furthermore, social relationships between suppliers and buyers help mitigate the
problems of assessing the quality of materials and resolving potential after-sales
problems. However, brokerage-like Internet tools, such as Web-based auctions, may
jeopardize long-term relationships, since sellers are not able to assign the sale to specific
buyers beyond its price. Web-based auctions also reduce opportunities for sellers to
customize products and learn more about the specific buyers’ requirements and the way
buyers use the products. Moreover, open-bid Web-based auctions enable many buyers to
participate in the bidding process, which can increase the uncertainty of the seller that the
buyer will follow through a commitment. For example, safeguarding costs may increase,
since the auction buyer is not able to pay for the materials, or does not pick up the

materials as promised. The following proposition is derived:

Proposition 3b: Brokerage-like Internet tools increase coordination and

safeguarding costs since they reduce trust, information sharing, and joint problem-

solving.
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Figure 10: Relational embeddedness
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2.6.6. Variability of demand and joint planning

Variability of demand may provide incentives for firms to refrain from the use of
brokerage-like Internet tools, since it does not enable market actors to plan jointly.
However, materials for which demand can vary considerably (e.g., low quality materials)
and which form for example only a minor part of a firm’s revenue, may be more suitable
to sell via the Internet, since it reduces coordination costs for the sellers. Both possibilities

will be discussed below.

Joint planning refers to the implemented formal and informal actions within a relationship
that deal with future events, responsibilities and duties béfore a series of transactions take
place (Heide & Miner, 1992). Buyers and sellers pro-actively consider the goals and
expectations for future transactions through, for example, entering in long-term formal
contracts or informal handshake contracts (e.g., specified quantities, delivery times, and
payment schedules (Claro, Hagelaar, & Omta, 2003). Social bonds, trust, and mutual
understanding facilitate the formation of long-term formal and informal agreements such
as handshake contracts (Interview PF). Informal agreements enable buyers and sellers to
do business efficiently and effectively while at the same time reducing contracting and

enforcement costs (Leiblein, 2003; Poppo & Zenger, 2002).

Recyclable material wholesalers are confronted by a market with variability of demand
for recyclable materials. Relationships can provide the means in which firms can better

cope with a fast-paced and uncertain market. For example, relationships with large buyers
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of recyclable materials are important for recyclable material wholesalers to secure
demand and relatively stable market price. Many buyers have specific needs concerning
scrap materials because of, for example, differences in production facilities (Interview
CB). Customization provides sellers with the opportunity to add value to a transaction,
and helps them differentiate between themselves and the competition. However,
customization also creates the risk of opportunism by the buyer, since customized
products are harder to trade on the open market when the transaction falls through.
Relationships provide the necessary trust and understanding through which both parties
feel comfortable to do business and customize materials. Informal handshake contracts
help firms to reduce demand variability and reduce safeguarding costs. Formalizing
informal arrangements interactions are often cost prohibitive, reducing the gains from
trade, and would reduce the flexibility to adjust to changing market circumstances. The
relational embeddedness of business relationships reduces the need for formalized long-
term contracts, but at the same time enables joint planning, which reduces variability of
demand and secures resources (Galaskiewicz, 1985). Buyers of scrap metal may use
email to distribute purchase tenders, thereby improving joint planning. As such, the

following proposition is derived:
Proposition 4a: The use of communication-like Internet tools enable joint

planning which reduces coordination and safeguarding costs associated with

variability of demand.
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Variability of demand may heighten the uncertainty among sellers about their ability to
sell their goods™. Sellers may be uncertain about the potential to sell their goods with the
help of brokerage-like Internet tools such as Web-based auctions. Web-based auctions
may increase the seller’s exposure to variations in demand, because auctions do not
guarantee that the seller will be able to sell their goods. For example, auctions tend to
focus on price, so there are only limited ways for buyers and sellers to establish business
relationships. Therefore, buyers at auctions are more likely to lack commitment and will
not feel obligated to purchase future offerings of materials from a specific seller. In
periods of decreasing prices, demand may reduce accordingly, and sellers may run the
risk that the auction is not completed, due to a lack of potential buyers (Vragov, 2005)*.
In effect, Web-based auctions may increase the uncertainty of sellers to find a trading
partner online. During times of lower demand, buyers may brefer to deal with people with
whom they have established relationships with, instead of dealing with online buyers to
which they are uncommitted. Thus, auctions tend to increase the variability of demand as
well as uncertainty regarding long-term price stability. From the previous discussion, the

following proposition is derived:

Proposition 4b: The use of brokerage-like Internet tools reduces the ability to plan

jointly, thereby increasing transaction costs associated with the variability of demand.

% An overview of other disadvantages of auctions is provided by other scholars (Klemperer, 2002).
% Other scholars have also found that a lack of participants can result in unsuccessful auctions (Carter et al.,

2004).
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2.6.7. Inter-organizational routines

Evolutionary economics criticize transaction cost theory because of its (comparatively)
static and isolated perspective on transactions as a unit of analysis. In addition, it is
argued that the behavioral assumptions of transaction costs theory are complementary to
evolutionary economics (Langlois, 1986; Williamson, 1985, p. 47). Nelson and Winter
(1982) argue for the study of the ability of firms to reduce cost and to survive at the level
of the firm. Evolutionary economists argue that behavior is guided by routines which are
the “genes” of the firm (Dosi, 1982; Winter, 1986). There is considerable agreement in
the literature that organizational routines can be defined as repetitive, recognizable
patterns of interdependent actions, carried out by multiple actors, (Feldman & Pentland,
2003), through common practices, conventions and business practices. Firm behavior
such as the ability to change and react to market challenges is based on these routines
(Nelson & Winter, 2002). Evolutionary economics argue that firms are not as motivated
as would be expected in light of the neo-classical assumption of profit-maximizing
behavior. Instead, routines limit the search and selection process of market actors (Dosi,
1982; Winter, 1986). Firms are satisfied with a solution for market challenges which is
closely related to existing routines, to avoid potential conflict or disruption of the routines
themselves (Douma & Schreuder, 1991). A competitive environment will favor those
firms who selected, invented and/or imitated routines offering the greatest benefits
(Mathews, 2001). Firms try to replicate and imitate successful routines of other firms,
leading to a cumulative retention of routines within an industry (Dosi, 1982; Winter,

1986).
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Relational routines

The focus of this study is on routines occurring on the inter-organizational level, and is
less interested in routines on an individual or firm level (Steen, 2003). Past interactions,
recurrent transactions and trade activities accumulate in specific patterns or habits of
thought and action referred to as inter-organizational routines (Steen, 2003; Zollo, Reuer,
& Singh, 2002).Variations in inter-organizational routines are path-dependent and
intertwined with the context of exchange (Nelson & Winter, 1982; Dosi & Marengo,
1994). Interactions between a buyer and seller are often governed by specific relational
routines formed through learning the effects derived from previous interactions (Steen,
2003). Inter-organizational routines provide direction for future exchanges and
expectations of trading partners. Relational routines “will influence the way the two firms
will negotiate future agreements among themselves due to the path-dependent nature of

repeated behavior within a given context” (Zollo et al., 2002, p.705)*’.

Industry routines

Industry routines refer to widely-shared recurrent patterns of actions among market actors
within a specific industry value segment. Industry routines facilitate inter-organizational
exchange and guide the way firms do business, concerning, for example, the use of price
discovery mechanisms which can reduce transaction costs. For example, recyclable
material wholesalers have specific ways to solicit prices, enabling them to negotiate with

multiple buyers concurrently, while still being able to compare the quotations on specific

3 The authors reference to other scholars as well namely (March & Simon, 1958; Nelson & Winter, 1982).
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dimensions. A seller of recyclable materials can contact a potential buyer with a request
for quotation. The buyer and seller may not be familiar with each other, but the firms are
still able to engage in negotiations because of industry-wide accepted and applied
routines. There are many other examples supporting the fact that industry-wide routines

reduce transaction costs.

Categories of routines and the recycling industry

Four categories of routines are discussed and applied to the recycling industry below

(Cohen et al., 1996; Winter, 1986). We will focus on the ostensive aspects of inter-

organizational routines (thus people’s ideas about and understanding of the routine)

(Cohen et al., 1996; Feldman & Pentland, 2003):

¢ Routines in a narrow context: Routines in a narrow context refer to repetitive
behavior that is almost automatic and unconscious (Cohen et al., 1996). Examples of
“narrow” inter-organizational routines are related to activities such as pre-sale, sale,
fulfillment, and after-sale. For example, a wholesaler will call about five to ten
potential buyers with whom they regularly do business, to ask for price quotés for a
specific load of material. The wholesaler has learned over time that these firms give
the best quotes (including price and other aspects of a transaction). The seller will
evaluate the quotes, considering price, delivery etc. The seller may still not be
convinced, so they decide to call back the three firms that provided with the best
quotes. The seller makes another sales pitch to explain the value of the material to the
buyer, and tries to bargain for a higher price. Eventually, the seller may decide to sell

to the firm who makes the best offer.

102



e Rules of thumb: “Ru]es of thumb are relatively simple decision rules that are
consciously invoked and require low levels of information processing” (Cohen et al.,
1996). Rules of thumb enable market actors to quickly assess a solicited quote or
business proposition. Rules of thumb also concern pricing of long-term contracts. For
example, firms may discuss a purchase order for six months, which is commonly tied
to a specific price index of a commodity exchange.

e Heuristics and strategies: This category of routines refers to “concepts and
dispositions that provide orientation and a common structure for a range of similar
problem-solving efforts, but supply few if any of the details of individual solutions”
(Cohen et al., 1996). For example, sellers often have to follow a strategy to “buy low,
sell high” to maximize profit. Also, sellers who negotiate a price will “always ask for
more than they would be willing to settle for” (Cohen et al., 1996). Furthermore,
sellers who deal with a new buyer do not find it a problem (and even encourage)
buyers to order a test load to inspect the quality and content of the materials.
Furthermore, market actors might recognize that they need to make fast decisions, and
therefore sometime pay too much or sell too cheap. However, sellers might be
comfortable doing business because they assume that “sometimes you win, sometimes
you lose”.

e Paradigms and cognitive frameworks: This category refers to “frameworks which
provide meaning and understanding through the application of cognitive processes
such as problem-solving and perception” (Cohen et al., 1996). This category has a

very high level of abstraction, which would be difficult to assess through a cross-
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sectional analysis. Therefore, it is decided to drop this category from the rest of this

study.

Routines related to price discovery mechanisms

The historic choice of the use of a specific price discovery mechanism within an industry
segment (e.g., negotiations) leads to the establishment and development of industry-
specific trade routines (e.g., trade conventions and practices) (Biggart & Beamish, 2003;
Schultze & Boland, 2000). Industry-wide trading routines can reduce transaction costs
related to the use of a specific price discovery mechanism in use, such as routines which
speed up negotiations. The path dependency of routines provides incentives for firms to
only change those industry routines, which minimize resistance among industry
participants (Nelson & Winter, 1982; Niosi, 1998). Therefore, market actors have
incentives to use those Internet-tools which enhance existing industry-wide, inter-
organizational routines related to, say, negotiations, inventory management, problem-
solving and production. Communication-like Internet tools may enhance industry-wide
negotiation routines. For example, exchanging purchase contacts may be done by email
instead of a fax. Further, recycling firms may send pictures of materials, instead of
sending a test load of physical materials. Email pictures may therefore reduce the time of
interaction by several weeks or even months in international negotiations. The following

proposition is derived:
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Proposition 5a: Communication-like Internet tools (e.g., email and real-time data
feed services) enhance existing industry-wide exchange routines and reduce

transaction costs.

Brokerage capabilities and routines

Recycling firms are used to negotiate deals bilaterally with multiple firms at the same
time. This is partly facilitated by industry-wide routines tied in with negotiations. The
introduction of a brokerage-like Internet tool (e.g., Web-based auctions) is a
fundamentally different way to discover prices, in comparison to negotiations. Web-based
auctions may therefore require market actors to change or alter the three categories of
routines, as well as introduce new ones on an industry-wide scale (see Figure 11). Such
change of routines and introduction of new ones may induce resistance among industry
participants (Nelson & Winter, 1982; Niosi, 1998), who are then less likely to participate
in online auctions. Thus, a potential change of routines caused by Web-based auctions
may increase the perceived transaction costs among market actors, which can result in the
non-use of Web-based auctions. For example, industry-wide negotiation routines enable
sellers to quickly search and compare multiple offerings of different buyers, thereby
reducing coordination costs. Also, established industry routines (e.g., negotiating a
downgrade in price) can make it easier for sellers to resolve buyers’ complaints after they
have received the ordered goods, reducing safeguarding costs. The following proposition

is therefore derived:
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Proposition S5b: Brokerage-like Internet tools (e.g., Web-based auctions) which
dislodge existing inter-organizational exchange routines increase both

coordination and safeguarding costs.

Figure 11: Inter-organizational routines and the use of internet tools

Routines
narrow
Rules of
thumb
Heuristics/
strategies

Coordination
costs

Use Internet
tools -
Safeguarding
costs

2.6.8. Interdependencies

Overview of framework

The theory review identified the specific inter-organizational exchange properties, as well
as the first order factors. It is argued that inter-organizational exchange properties form
the antecedents of the use of Internmet tools, and may affect transaction costs as
represented in Figure 12. Also, we derived specific propositions applied to the

characteristics of the recycling industry.

106



saibejess / sofsunay

% el

S

Buos wejqoid-uior
Buueys uoneuuoju)

abueyoxa Bio-seyur
uoney|ey

Buuued yuiop

C oy
s esnjo || xsel adAL
N N B

1500 Burpenuod
uonenobeN

Sseupappaquie
sdiysuonejey

|00} peseq
-Jewsayul asn

1800 seniiqeden
Kienoosip s0lg Joweu|

e ®

sBuusyo jonposd

sjponpoud
uonejuesades [eybig

$1S00

uojeulpIoo)

Buyjes jo Aouenbai4

seinquie
uonoesues|

Ayoyoads npoid

Buuweleg

RS Y. (08} PO p.t 108} JOpI0 L,
~ o e —
spoy3 esn b 4
S$)23JJ PUE ISN ‘S)UIPIIIIUE 5|00} JIUIAU] JO NIOMIUIBLY PIIBId( 7| danB1yg

107



Transition of price discovery mechanisms

Malone et al fail to recognize that the use of brokerage-like Internet tools may imply the
introduction of a price discovery mechanism not previously employed within an industry
value segment. For example, firms might be accustomed to doing business and exchange

materials through concurrent bilateral negotiations instead of using (Web-based) auctions.

Transaction cost theory and studies on the use of Internet tools provide only a very
limited explanation of how the industry would evolve from one situation to another
(Malone et al., 1987; Williamson, 2000). There are surprisingly few studies addressing
the industry-wide transition from one price discovery mechanism to another, for example,
moving from negotiations to auctions (Bajari, McMillan, & Tadelis, 2002; Leffler,
Rucker, & Munn, 2003). Studies on transition of price discovery mechanisms are often
based on static comparative analyses, which consider transactions to be atomistic and
study them in isolation. By doing so, these studies tend to ignore the firm, and the
multifaceted aspects of transactions (Adelaar, 2000; Sarkar et al., 1998). Additionally,
these TCT analyses tend to ignore other inter-organizational exchange properties besides

transaction attributes, such as relational embeddedness and inter-organizational routines.

Studies on the comparative efficiency with different price discovery mechanisms often
provide the rationale for the choice of market actors to discontinue an “inefficient” price
discovery mechanism (e.g., negotiations) and to replace it with a more “efficient” one
(e.g., Web-based auctions). It is assumed that market participants will select and use the

most efficient price mechanism with the minimal amount of effort. The atomistic and
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isolationist view on transaction has thus resulted in a notion that price discovery
mechanisms are also atomistic and isolated. This implies that mechanisms are portable or
footloose, and that firms can switch price discovery mechanism or governance structures

easily within any industry segment without significant transition costs.

Portability and interdependencies

The portability of price discovery mechanisms, however, implies a fairly narrow
economic interpretation of inter-organizational exchange. There are several arguments the
assumption that a substitution or transition of price discovery mechanisms is much more
complex than TCT represents. For example, a focus on transaction attributes in
determining the choice of governance structure may prevent researchers from recognizing
the influence of these interdependencies on the choice of governance structure (Mahnke,
2001). Studies point out that the “focus on the transaction as the unit of analysis can
obscure interdependencies between transactions™ (Argyres & Liebeskind, 2000, p.238),
and that the “governance of any new transaction in which a firm engages may become
linked inseparably with the governance of other transactions in which the firm is already

engaged” (Argyres & Liebeskind, 1999).

Inter-organizational routines associated with a specific price discovery mechanism evolve
together with other inter-organizational properties (e.g., relational embeddedness and
transaction attributes). Over time, specific interdependencies may develop between them
and thereby become intrinsically linked with each other. For example, negotiations enable

business people to build trust between each other over a series of exchange episodes (e.g.,
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through personal meetings and phone calls) (Mandjak & Simon, 2004). Increased
familiarity between market participants and the use of a price discovery mechanism may
result in the development and use of specific inter-organizational routines (Biggart &
Beamish, 2003; Schultze & Boland, 2000). Inter-organizational routines related to a
specific price discovery mechanism are then enacted within business relationships, in this

way enabling market actors to reduce transaction costs even further.

Historical choices could influence the present trade-off between different price discovery
mechanisms. Market actors may be limited in their choices, due to the path dependency of
price discovery mechanisms caused by the interdependencies among exchange properties.
These observations reduce the relevancy of TCT -based analysis of static comparative
efficiency of different price discovery mechanisms, since these studies a) do not take into
account how such transition would occur and b) ignore transition costs of substituting a
price discovery mechanism in the context of inter-organizational exchange on an industry
level. The static comparative analyses grounded in TCT often neglected the multifaceted
character of transactions, and the interdependencies between inter-organizational
exchange properties. Therefore, comparative efficiency analysis of price discovery
mechanisms may have led to an underestimation of transition costs related to a
fundamental change in the industry-wide use of a price discovery mechanism. The costs
might be reflected by the reluctance of market actors to use a new and so-called “more

efficient” price discovery mechanism.
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Internet tools and the recycling industry

The properties of inter-organizational exchange and the interdependencies among them
may affect the governance structure within the recycling industry, and subsequently
transaction costs. We expect that the use of brokerage or communication-like capabilities
of Internet tools affects individual exchange properties, as well as the interdependencies
among them. Transaction costs may be affected depending on the specific change of the
exchange properties, their interdependencies and their combined effect on transaction
costs. Firms select and use Internet tools with the altering of exchange properties and
their interdependencies in mind. The interdependencies among inter-organizational
exchange properties could constrain or promote the use of communication or brokerage-

like capabilities of Internet tools.

For example, the introduction of a new price discovery mechanism could mean the loss of
existing business relations, and could require a modification of inter-organizational
routines (e.g., the way of selling recyclable materials). Change may be very difficult or
even impossible (Nelson & Winter, 1982; Niosi, 1998). For example, a loss of business
relationships may threaten the very existence of the firm. Further, a modification or
development of new trading routines may require intensive learning (e.g., avoiding
overbidding or perception of dishonest behavior). Still, it is uncertain if new routines
(e.g., checking quality of materials based on a rating system of sellers and buyers) will
gain industry acceptance. A lack of industry acceptance may jeopardize the effectiveness

of such routines and instruments to reduce transaction costs.
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The question is not necessarily about the efficiency of price discovery mechanisms
offered by Internet tools, but rather about the fit or match of the capabilities of Internet
tools with (the interdependencies of) the exchange properties. For example, the fit
argument addresses the perceptions firms have on the substitutability of business
relationships and price discovery mechanisms over other forms of exchange (e.g., more
competitive ones). The perceived fit of different capabilities of Internet tools (including
implied price discovery mechanisms, such as Web-based auctions or email) with
exchange properties may affect the selection of Internet tools, the extent of their use and
resulting transaction costs. In effect, the path dependency of price discovery mechanisms
and associated transition costs may, for example, explain the relatively low uptake of
Web-based auctions and the relatively high use of email within inter-organizational

exchange.

Reduced relevancy of comparing trading systems

This study does focus on evolutionary trajectories related to the historic choice of
technological capabilities that are associated with the three forms of price discovery
mechanisms. However, this should not be confused with studies on the use of or transition
from one specific trading system to another. For example, comparative analytical studies
predominantly looked at the use and effects of the transition of trading system, such as the
transaction from open-outcry floor-trading to screen-based trading (Grossman, 1990;
Martens, 1998; Tse & Zabotina, 2001; Turkington & Walsh, 2000). Also, studies on
electronic markets also focus predominantly on the use and effects of individual trading

systems. For example, market participants in certain industries (e.g., producers) do not
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always accept a particular price discovery (Purcell, 1997), partly dependent upon the
degree of use by market participants (Thraen, 2003). These explanations refer to network
externalities and path dependencies of specific technologies, or in this case, trading
systems (Arthur, 1989). However, use and effects of individual trading systems or
comparison of the success factors between two systems (e.g., e-steel.com or
isteelasia.com®®) should not be interpreted as a comparison of two different price
discoveries, or an explanation of the differences in the use and effects of price discovery

mechanisms on an industry-wide level.

Interdependencies and Internet capabilities vs. restructuring organizations

The comparative efficiency of Internet tools provided the theoretical basis of the
advantages of both the communication and brokerage capabilities of Internet tools.
Scholars recognized the embeddedness of trading and business activities, and often
focused on how companies and industries should align themselves (e.g., restructuring
business processes to facilitate the implementation and use of new price discovery
mechanisms) to maximize benefits from the use of Internet tools (Brynjolfsson & Hitt,
2000; Markus, 1983; Scott Morton, 1991). The idea that firms need to adapt to implement
and use Internet tools might have created a bias towards the universal benefits of Internet

tools. For example, these studies did not take into consideration the fact that changing the

38 More steel exchanges are listed on

http://r0.unctad.org/infocomm/exchanges/e_exchange/e ex metals2.htm
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price discovery mechanism goes beyond a comparative efficiency analysis and renews

alignment of business processes and strategy.

Firms may simply select and use those Internet tools applications which best fit and
match the inter-organizational exchange properties, as well as the interdependencies
among them, and ignore the rest (Schultze & Moreau, 2000). Firms can choose among a
wide variety of Internet tools with different capabilities and “tied-in” price discovery
mechanisms. These mechanisms may fit conditions (exchange properties and
interdependencies) not considered by studies of electronic markets, and studies of the
adaptation of firms leading to changes in predicted uses and effects. The discussion above

led to the following proposition:

Structuration of the use of Internet tools

The continuous development of Internet tools (e.g., new software programs, updates,
added features such as email attachments, people switching to broadband Internet,
automated bidding features of online auctions) influences not only their use, but also their
effects on transaction costs. However, why technologies are adopted is not based solely
on the intrinsic elements of said technology. It is also argued that the use of technologies
is shaped by social structures and social groups (e.g., buyers and sellers of recyclable
materials), referred to as the “social construction” of technology (Bijker, Hughes, &
Pinch, 1987) (Dosi, 1982; Sahal, 1985). The interaction between social groups and
technology may influence technological evolution, such as the use of email (Fulk et al.,

1990; Markus, 1994; Rice & Rogers, 1980).

114



It is also observed that users adapt and modify the use of IT tools to suit their business
needs, a process often referred to as reinvention or structuration of technology use
(Johnson & Rice, 1984; Rogers, 1995). Adapted from social constructivism (Bijker, 1995;
Pinch & Bijker, 1987) and structuration theory (Giddens, 1979, 1984), the structuration of
technology view (Desanctis & Poole, 1994, Jasperson, Carter, & Zmud, 2005; Majchrzak,
Rice, Malhotra, King, & Ba, 2000; Orlikowski & Robey, 1991; Orlikowski, 1992, 1996;
Orlikowski, 2000; Orlikowski, Yates, Okamura, & Fujimoto, 1995; Pauleen & Yoong,
2001; Schultze & Orlikowski, 2004; Speier & Venkatesh, 2002; Walsham & Han, 1991)
attempts to explain “why people choose to reinforce, ignore, enhance, undermine, change,
work around, or replace existing structures of technology use” (Orlikowski, 2000)*. The
approach of the structuration of technology use criticizes social constructivism on two
points. First, social constructivist approach assumes that technologies stabilize after the
design and development phase, after which consensus and closure are reached among
social groups (Pinch & Bijker, 1987). However, it was observed that people modified and
redefined the use of technologies and technological elements, and assigned meaning
beyond the design and developmental phase, and/or beyond original intention of the
designers/developers (Bijker, 1995; Hippel, 1988; Johnson & Rice, 1984; Majchrzak et

al., 2000; Rice & Rogers, 1980). In addition, development of technology artifacts, such as

% This structural view of technology is closely related to the adaptive structuration perspective (Desanctis

& Poole, 1994), but here we follow the structuration of technology view to reduce ambiguity.
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increased possibilities to personalize software applications, strengthens the assumption

that the stabilization of technology is only temporary (Orlikowski, 2000).

Second, the structuration of technology view assumes that technology embodies social
structure but that technology itself does not posses social structure in itself. Here social
structure is defined as “a set of rules and resources” (Giddens, 1979, 1984). The
perspective on the structuration of technology use assumes that structure materializes
from the repeated use of technological artifacts (e.g., a software program) structuring
human action in such a way that technological elements become associated with rules and

recourses of situated and repeated social practice*® (Orlikowski, 2000; Sewell, 1992).

In sum, it is argued that the repeated interaction between people and Internet tools enacts
typical structures of technology use. Technological elements provide a space of
affordances for technology use (Heeter, 2000; Orlikowski, 2000, p. 409). Therefore, use
of Internet tools is open-ended and not predetermined, instead being the result of this use
itself, as well as experiences, time, circumstances and people (Heeter, 2000; Orlikowski,
2000). It should be noted that the structuration of technology use goes beyond the
meaning of reinvention, which refers only to the use of a tool for a purpose not originally

intended by its creators.

“ For a more detailed discussion on practice please refer to (Bourdieu, 1977, 1998).
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Peoples’ situated use of technology changes continuously because the interaction of users
with technology may lead to the modification and reinvention of the characteristics of
technologies. Over time, the emergent structure of technology use may also changes
facilities (e.g., software application), norms (e.g., netiquette) and interpretive schemes
(e.g., assumptions) of the technology (Orlikowski, 2000). The emergent patterns in use
(e.g., specific activities and routines) may fit or be unfit for industry-wide norms, values
and beliefs (Abrahamson & Fombrun, 1994; Dimaggio & Powell, 1983; Hawkins &
Verhoest, 2002; Hoffman & Ocasio, 2001). For example, it may be standard practice to
send an email confirmation of a phone conversation or oral agreement, this being

regarded as promoting openness, responsibility and accountability.

Incentives to change the use of Internet tools may be introduced to accomplish a
reduction of transaction costs. However, the use and structuration of the use of Internet
tools may facilitate new forms of strategic behavior, which can increase or decrease
coordination and safeguarding costs. For example, sellers on Web-based auctions may try
to solicit high bids, but eventually negotiate a deal with a trusted but high bidder offline.
These new forms of strategic behavior (thus use) may be in conflict with existing
prevailing industry norms and values (e.g., fairness and integrity). A conflict between
potential usage and industry norms and values may lead industry participants to view
Internet tools as allowing “unethical” behavior and thus increasing safeguarding costs. As

a result, market actors may then simply refuse to use the Internet tool.
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Other aspects of the use of Internet tools are also structured and can lead to changes in
behavior, which still fit inter-organizational exchange properties, social norms and values.
Such new usages can thus reduce coordination and safeguarding costs. For example,
email may be used as a broker-like tool when a buyer sends or broadcasts emails to
multiple sellers. Also, email may be used to exchange digital images detailing the way
materials were loaded, after receiving complaints from the buyer, thus reducing

safeguarding costs. The following proposition is derived:

Proposition 6: The structuration of the use of Internet tools enables a reduction of

transaction costs when its uses match the interdependencies between two or more

properties of inter-organizational exchange.
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3.METHODS

Below will be described the case study method, the unit of analysis, instrumentation such

as the interview protocol and procedures, selection criteria of the cases and validity

issues.
3.1. Justification of performing qualitative case
studies

The contradictions between EMH and observations in the field strengthened the choice of
selecting the case study method. First of all, case studies are ideal to explore the complex
interactions between a phenomenon and its real-life social, spatial and temporal context.
Examples of phenomena are inter-organizational relationships and management of
information systems (Markus, 1983; Orlikowski & Baroudi, 1991; Yin, 1993). Secondly,
case studies enable us to answer the "how” and “why” questions (Benbasat, Goldstein, &
Mead, 1987) and to uncover and understand the underlying dynamics (e.g.,
interdependencies) between constructs (Perry, Riege, & Brown, 1999). Causal
relationships as assessed by the Karl Pearson’s coefficient of correlation are not always
sufficient to explain the nature and characteristics of the relationship. Thirdly, we had no
control over the exchange between firms and therefore could not perform experiments.
Finally, augmentations of behavioral assumptions were expected due to the observed
contradictions. The case study method enables us to develop, build and revise constructs,

conceptual frameworks and theories (Eisenhardt, 1989; Miles & Huberman, 1994; Yin,
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2003), and cross-case analyses facilitate the development of testable propositions

(Eisenhardt, 1989; Markus & Lee, 1999).

Qualitative data is collected through performing case studies and interviews, which
enable a rich description and explanation of the “messy,” fluid and subtle context of
phenomena such as inter-organizational exchange and organizational behavior (Miles &
Huberman, 1994; Parkhe, 1993). Qualitative data (e.g., those derived from semi-
structured interviews) provide an improved understanding of the stories, events, reasons
and natural context behind the studied phenomena, in the interviewees’ own words

(Miles & Huberman, 1994; Sykes, 1991).

120



3.2. Exploratory and confirmatory aspects case
studies

It was planned to perform explorative case studies, followed by a confirmatory study.
Therefore, this study contained exploratory elements at the beginning, and confirmatory
aspects in the later cases studies. This study design is a common approach while
performing case studies and combinations of quantitative and qualitative approaches
(Miles & Huberman, 1994, p.41; Weitzenfeld, Riedl, Chubb, & Freeman, 1993).
However, the confirmatory aspect only partially validated the framework concerning the
inter-organizational properties. In addition, these case studies actually enabled a further
exploration and specification of the basic preliminary framework on antecedents, as well

as their use and effects.

3.21. Exploratory aspects case studies

Exploratory and descriptive case studies were performed for the following reasons:

e Contemporary theoretical approaches provide insufficient explanations of the use and
effects of Internet-based tools. Therefore, there is a need to reassess, describe,
explore, identify and specify the characteristics (properties, in this case) of inter-
organizational exchange, as well as the use and effects of Internet-based tools. The
loose design of exploratory case studies helps specify the unit of analysis in greater
detail, in this case the use of Internet-based tools in inter-organizational exchange

(Miles & Huberman, 1994, pp. 16-18).
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The inductive logic of exploratory case studies is highly suitable for researching
understudied phenomena, as well as exotic cultures and industries (Miles &
Huberman, 1994, p.17). The exploratory case studies were used to gain information
about the differences between industry value segments within the recycling industry
(e.g., the remanufacturing and recyclable material wholesalers). Further, the case
studies help to identify product segments (e.g., scrap metals, paper and plastics) with
the most diverse use of Internet-based tools. Industry segments using both
communication and brokerage-like tools were considered for the sampling of
confirmatory case studies.

Industry-level analyses are rare, especially those with a focus on the recycling
industry, strengthening the exploratory nature of the study. Further, we needed to
describe and explore the characteristics of inter-organizational exchange such as
transactions and selling activities. Also, there are only a few studies on the use and

effects of Internet-based tools within the recycling industry.

3.2.2. Development of theoretical framework

Case studies can foster the development of theory (Eisenhardt, 1989; Yin, 2003). The

possibility to adjust the design is based on emerging findings in the field (Yin, 2003,

p-55). The exploratory case studies were based on a preliminary framework of the

antecedent use and effects derived from e-market theories to “enable explicit theoretical

explorations to elaborate on key conceptual issues within a previously identified broad

subject area” (Yin, 2003). Case studies grounded in prior theory strengthen the design of

the study and help to analyze of the empirical findings. The inductive logic of the case
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study method is employed to explore, further specify and augment the constructs (Lee,
1999; Yin, 1994) associated with the properties of inter-organizational exchange (thus
antecedents) and the use and effects of Internet-based tools, as well as the
interdependencies between the exchange properties. The analysis of the exploratory case
studies contributed to the development of the conceptual framework as presented in the

theory review.

3.2.3. Influence of inter-organizational exchange
properties
A series of confirmatory case studies (Miles & Huberman, 1994, p.41; Yin, 2003) were
performed that were centered on recyclable material wholesalers of scrap metal, to
confirm or possibly disconfirm the conceptual framework on the antecedents, use and
effects of Internet-based tools. A deductive quantitative study was not conducted, since
the exploratory case studies revealed that a survey of, for example, users of Web-based
auctions within the recycling industry would not be feasible. One of the reasons was the
limited number of registered auction sellers. The confirmatory case studies were guided
by a higher level of prior theory in comparison to the exploratory case studies. A test was
performed with the conceptual framework as discussed in the theory review, in which

constructs and relationships were incorporated into a modified questionnaire.

The case studies enabled a confirmation of the influence of the inter-organizational
exchange properties on the use and effects of Internet-based tools. However, the greater

specification of the inter-organizational exchange properties, and the use and effects of
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Internet-based tools, facilitated an unexpected exploration and interpretation of industry-
wide dynamics and structures that could potentially improve the explanation of the
variations in the use and effects of Internet-based tools. Therefore, a confirmation was
only possible concerning the properties of inter-organizational exchange. The basic
structure of the preliminary framework on the antecedent use and effects was disproved.
Instead, a revised framework is proposed on the re-invention and social construction of

Internet-based tools for further studies.

Switching from theory testing to theory building

The theoretical framework and its constructs on the use of Internet-based tools within the
trading/exchange process were defined prior to performing any case studies. The
theoretical framework enabled the researcher to specify the characteristics of inter-
organizational exchange which influence the use and non-use of Internet-based tools.
Such designs help researchers to enable “switching from theory testing research into
theory building research by taking advantage of serendipitous findings” (Eisenhardt,

1989) (Bettenhausen & Murnighan, 1985).

124



3.3. Unit and level of analysis

The unit of analysis is the use of Internet-based tools within the context of inter-
organizational exchange of recyclable materials occurring between recyclable material
wholesalers and consumers of recyclable materials (Figure 13). Exchange may include
transactions and activities concerning the trade of recyclable materials. The unit of
analysis is studied through the perspective of individuals (e.g., managers and traders)
working in firms selling processed recyclable materials. The unit of observation is the

individual.

Figure 13: Unit of analysis: Inter-organizational exchange
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The use and effects of Internet-based tools within inter-organizational exchange is studied
at multiple levels of analysis such as the level of individual, firm, dyad (two firms) and
industry (Figure 14). For example, corporate management may decide to implement
specific Internet-based tools. Still, Internet-based tools are used at the individual level,
and these individuals also make choices about usage. Studies on the level of single or
multiple buyer-seller dyad(s) provide valuable insight. However, dyad studies have a

greater likelihood to miss the influence of industry-wide structures, characteristics and
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dynamics. Therefore, dyad studies are less suitable to study the type and extent of use,
and the effects of Internet-based tools throughout the recycling industry. In addition, the
exploratory case studies indicated that multiple recyclable material wholesalers trade with
many firms, sometimes on an irregular basis. Studies incorporating an industry-wide
perspective are very rare, with some exceptions (Bartley, 2003; Choudhury et al., 1998;
Hoffman, 2001; Wigand et al., 2005). This study views inter-organizational exchange
from an industry perspective. Individuals situated within a firm are the unit of
observation. The case studies of multiple firms provide information on the industry-wide
use and effects of Internet-based tools. An industry-wide perspective enables a study of,
for example, the users and non-users of Web-based auctions. Auctions require multiple
industry participants, and therefore an industry view is almost necessary to look beyond a

single trade system.

Figure 14: Level of analysis
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3.4. Instrumentation

3.4.1. Construct specification

Loose design

The earlier described contradictions between EMH and observations act as an argument
for refraining from specifying the propositions about, for example, inter-organizational
exchange properties, as well as the use and effects of Internet-based tools at the start of
the exploratory case. In this stage, specific propositions could bias and limit the findings
and reduce theoretical flexibility (Eisenhardt, 1989). Prior empirical research seems
unable to present an integrated approach to understand the phenomena under study.
Therefore, a relatively low level of prior front-end instrumentation helps to avoid the risk
of forcing a preconceived model and explanations on the data, and overlooking or
misinterpreting the data (Miles & Huberman, 1994, pp. 34-37). The interdisciplinary
focus of this study (e.g., augmenting transaction costs theory with the social
embeddedness perspective) reduces the risk of forcing comparison to studies with a singly

theoretical perspective (Miles & Huberman, 1994, p. 38).

It is argued that researchers should work towards the highest level of construct
specification (Eisenhardt, 1989). Therefore, a set of theoretical constructs were a priori
selected and defined on the basis of a literature review of the antecedents (e.g.,

transaction attributes and social business relationships), use (e.g., auctions and email) and
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effects (transaction costs only) of Internet-based tools. Constructs used in prior studies

enabled a detailed specification.

However, inter-organizational exchange and the use of Internet-based tools were broadly
defined. The reason being that the constructs describing inter-organizational exchange
lack a thorough conceptualization, and as a result may have been too narrowly
interpreted, or were potentially misinterpreted (Biggart & Delbridge, 2004). The theory
review indicates that scholars insufficiently studied the constructs describing inter-
organizational exchange itself, as well as the interdependencies among them. As a result,
prior studies may have focused on too small a set of constructs, and therefore may have

excluded crucial variables explaining the use and effects of Internet-based tools.

The exploratory case studies were performed to ensure that the set of constructs
associated with the properties of inter-organizational exchange (antecedents), as well as
the use of Internet-based tools were inclusive, and if necessary to specify ignored
constructs and/or indicators (e.g., email and online real-time price services). The aim was
to describe inter-organizational exchange in detail and explore how its characteristics

influenced the use and effects of Internet-based tools.

A more loose design also enabled taking advantage of emerging issues, topics and
serendipitous findings arising from the conducted case studies (Bettenhausen &
Murnighan, 1985; Eisenhardt, 1989; Gersick, 1988; Yin, 1994). To do so, questions were

incorporated to explore and identify other relevant constructs and interdependencies not
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previously recognized, as well as to explore emerging issues. Case studies also increase
receptiveness towards questions and answers among firm managers, traders and
executives (Miles & Huberman, 1994, p.17). This is important due to the increased

survey fatigue among firms, and in order to explore emerging issues.

Tight design

The framework was modified, since the exploratory case studies uncovered several
constructs describing inter-organizational exchange, observing a more complex and
diverse use of Intemet-ﬁased tools. The next aim was to confirm/disconfirm this modified
conceptual framework, namely the relations between the exchange properties
(antecedents), the use and effects of Internet-based tools. Confirmatory case studies fit in
the general positivist case study research strategy (Yin, 2003). To facilitate confirmatory
case studies, constructs were more tightly defined and specific propositions were

developed, as discussed in the theory review.

The tight design allowed a closer focus on the use of the individual tools themselves.
Surprisingly and unexpectedly, the tight design enabled a further exploration and
specification of the underlying logic of the preliminary and modified framework
concerning the “antecedents, use and effect’ perspective. The case studies contributed to a
proposed second revision of the framework for further studies, also incorporating the
theoretical perspectives on re-invention (Johnson & Rice, 1984) and social construction

(Pinch & Bijker, 1987) of the use Internet-based tools.
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3.4.2, Case study protocol

The questions formulated in the case study protocol stemmed from the constructs and
relationships within the conceptual framework. Interviews focused on the exchange
properties and the use and effects of Internet-based tools. The case study protocol guided
the semi-structured interviews. Questions related to each construct and relationship were
included in the questionnaire. The questions were specific enough to prevent managers
from interpreting the questions in different ways, and to prevent difficulties in
categorizing the answers (referred to as reliability). Further, transcriptions of the
interviews were put into semi-structured form in MS Word. This document was exported
to the NVivo computer program to help code the data used for further analyses (Richards,
1999). The use of semi-structured questions and the development of the case study
database increase the reliability of the findings while reducing the complexities of
conducting the case study interviews (Parkhe, 1993; Yin, 1994, 2003). Further, a letter of
introduction was written to present and explain the purpose and content of the study. The
letter indicated that the participants would be provided with a report of the study’s

findings.

Revision of the questionnaire

The initial questionnaire was redesigned after the analysis of the exploratory case studies
of firms who exchange materials such as plastic, used paper and scrap metal. For
example, questions were added to address the other identified properties of inter-
organizational exchange, as well as their interdependencies. Also, existing questions were

made more specific if necessary. The revised questionnaire was used to conduct
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confirmatory case studies. The initial and revised case study protocols were reviewed by

three professors of media and information studies.

3.4.3. Interview procedures

The semi-structured interviews were aimed to answer the exploratory research questions
and to follow up on emerging issues during the interview. Most of the interviews were
arranged offsite at, for example, the location of two conferences or by phone. A few
interviews were arranged with the managers onsite at the firm location. Offsite interviews
may avoid biases generated by the site location (e.g., exoticism) (Miles & Huberman,
1994, p.266). The interviewees were asked first to describe the nature of exchange,
trading activities, the selling of recyclable materials, transactions, etc. Questions about the
use and effects of Internet-based tools were often asked later in the interview. This
technique was applied to gain more information on exchange, but also because during the

initial case studies it became clear that the term ‘e-business’ created a lot of controversies.

The interviews had the form of a natural conversation. The interview protocol was from
time to time consulted to check whether the different questions were being asked and
answered. A number of interviews were taped, according to the permission of the
interviewees. The written notes and tapes were transcribed. The interviews lasted from
fifteen minutes to upwards of three hours, with an average of 25-30 minutes. Only a few
conversations with firm managers and traders at the conference were shorter than fifteen
minutes. During the shorter interviews there was no allowance for going into the details

of each specific question. However, interviewees tried to answer the majority of the
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questions. These short interviews focused on what managers thought about the use and
effects of Internet-tools (brokerage-like tools were almost unanimously referred to as e-

business tools).

Wholesalers/processors were asked about the used several Internet tools such as email
and auctions. Oftentimes, wholesaler/processors mentioned that they were not using
auctions, or had stopped using them because it did not fit their way of doing business.
Wholesalers were then asked to explain why they did not fit their way of doing business.
Prior to the interview, information related to the interviewed firm was collected.
Information resources included the trade press, newspaper articles, literature, homepages
and Internet sources, located through Internet searches on the firm’s name. However, the
interviews conducted during the conferences often did not allow the collection and study
of information on the firm in advance. Whenever possible, firm brochures, PowerPoint
presentations and other information available on the firm were collected after the
completion of the interviews. Case studies were written based on the interview data and

the aforementioned sources.
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3.5. Sampling strategy

3.5.1. Selection of recyclable material wholesalers

The literature review indicated a relatively low use of Internet-based tools among firms
within the recycling industry. The industry from which the case study firms are sampled
should be as narrowly defined as possible, to control for industry variations. An industry
selection also helps to define the limits for generalization of the findings (Eisenhardt,
1989). The selected industry value segment is the so-called recyclable material merchant
wholesalers, defined by the US Census Bureau with NAICS code 421930/423930.
Recyclable material merchant wholesalers process and trade recyclable materials of
different varieties. Recyclable materials can be unprocessed, semi-processed or fully-
processed and ready-for-consumption. The initial exploratory case studies focused on the
three largest product markets, namely scrap metals, used paper (fiber) and recycled
plastics. Recyclable material wholesalers process both post-industrial as well as post-
consumer materials. These three markets are the three largest product segments as

measured by sales (Beck, 2001; Porter, 2002).

The industry value segment recyclable material wholesalers is selected for the following
reasons. First, there is a relatively large amount of recyclable material processors who are
actively involved in trade and exchanges. In comparison, consumers of recyclable
materials form a relatively more concentrated market, with fewer market players. Second,

the boundaries of recyclable material wholesalers are already defined. By contrast, the
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industry boundaries of consumers of recyclable materials are not well defined, since they
often belong to multiple industries, such as the steel or paper industry. More importantly,
consumers of recyclable materials often use both recyclable and virgin materials as their
feedstock, which complicates the selection of the firms and responsible managers,

therefore complicating the interviews and generalization of the findings.

The selected industries also differ in terms of the time materials were collected and trade
was established. For example, scrap metal trade has existed for hundreds of years,
whereas the market for recycled plastic only started to take off in the seventies and
eighties (Ackerman, 1997; Porter, 2002). The inclusion of multiple recycling industry
segments allows for the acquisition of knowledge and information of how the industry
segments differ in the use and effects of Internet-based tools, and the factors influencing

the uptake of Internet-based tools.

3.5.2. Multiple case study design

To perform the explorative case studies, a multiple case study design was employed to
select firms in the paper, plastic and metal product markets within the recycling industry.
In addition, businesses were interviewed in the remanufacturing industry. Multiple case
studies are in cbmparison to single case studies more rigorous, provide more convincing
evidence, and increase confidence in the findings (Firestone, 1993; Miles & Huberman,
1994, p.29; Yin, 2003, p.46). Also, multiple case studies allow cross-case comparison
which strengthen the precision, validity and stability of the findings (Miles & Huberman,

1994, pp.29-35). The multiple case study design was also used for the confirmatory case
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studies, but in this case only firms situated in the ferrous and non-ferrous metals market

were selected.

Users and non-users

Both the exploratory and confirmatory case studies included users and non-users of
different types of Internet-based tools. For example, firms may have used email but not
Web-based auctions. Selecting users as well as non-users provides a more solid and
comprehensive view of the factors influencing a firm’s decision to use or not use Internet-
based tools, as well as its experience or anticipated effects. For both users and non-users

the multiple case study design is.used.

Embedded case studies

Occasionally, the opportunity arose to interview multiple people in a single firm, which is
referred to as “multiple case embedded design” (Yin, 2003). Multiple case embedded
design implies that multiple units of analysis are used to asses one single case study. This
strategy is also referred to as “within case sampling,” in which the cases are nested within
each other (Miles & Huberman, 1994, p.29). For example, I performed an interview with
the director and sales manager of a scrap metal processor and wholesaler, as well as the
director and sales manger of a firm managing a Web-based auction within the scrap metal
industry. The analyses of the multiple interviews within a firm indicated that the content
of the interviews was complementary, and did not identify any contradictions or different

views on related issues.
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3.5.3. Replication logic

Replication logic is used to select and perform the multiple case studies. Replication logic
differs from sampling logic in that cases are selected based on theory, and do not
necessarily reflect the selection of a specific subset of the population. Replication logic
assures that case selection is based on the expectation of similar results (referred to as
literal replication), or that cases are expected to produce contradicting findings (referred
to as theoretical replication) (Yin, 2003)*'. Literal and theoretical replication strategies
are both applied because of the selection of both users and non-users of Internet-based

tools. The use of the replication logic strengthens external validity (Yin, 1994).

The replication procedures build upon the preliminary theoretical framework to specify
which particular phenomena are most likely to occur, or when it is likely that a
contrasting result can be found (Yin, 2003). The exploratory multiple case studies were
performed to guide the interviews and assert the model, to ascertain if the study addressed

the right questions and focused on the proper critical constructs.

Information is always purposively or non-purposely collected while performing
exploratory and confirmatory case studies. After a series of exploratory interviews, the
analyses of the collected information were confronted with the framework guiding the

case studies. The analyses provided arguments to modify, adjust, refine or further specify

“! http://www.sis.uncc.edw/~seoklee/Projects/CSM.htm
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the framework and research questions, which is quite common in case study research
(Yin, 2003). Such modifications should be reflected in an adjusted questionnaire. The
series of interviews conducted for the purpose of performing confirmatory case studies
were also analyzed, which enabled confirmation of the inner workings of the inter-
organizational exchange properties, and indicated a need for a further specification of the

framework.

3.54. Sampling parameters

To ensure that the study is open to the “iterative aspects of multiple case sampling, an
explicit sampling frame is needed” (Miles & Huberman, 1994, p.29). The sampling
parameters to perform multiple case study should be derived from the conceptual
framework and research questions (Miles & Huberman, 1994, p.30). Information about
the settings, actors, events (e.g., auction usage) and processes (€.g., trading activities)
must be collected. Qualitative samples are more likely to be purposive than random
(Miles & Huberman, 1994, p.27). The selection of case studies guided through the logic
of theoretical sampling is chosen for theoretical, but not statistical reasons (Glaser &
Strauss, 1967). The cases are chosen to replicate previous cases, to fit theoretical
categories and provide examples of polar types (Eisenhardt, 1989). The sampling is
therefore driven by conceptual questions, instead of issues of representativeness, as is the
case with random or statistical sampling (Glaser & Strauss, 1967; Miles & Huberman,

1994, p.29).
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The sampling strategies used in this study were based on the typologies for qualitative
research strategies (Miles & Huberman, 1994, p.28). First, theory-based or theoretical
sampling was applied since the selected firm fit the theoretical framework. Second,
opportunistic sampling was applied, since we interviewed firms during visits of two
conferences where managers could be asked directly if they were willing to participate in
the study. Third, convenience sampling was also applied. For example, when business
managers were met at the dinner table, they were asked if they would be willing to

participate in the study and talk about the trade of recyclable materials.

3.5.5. Qualifying criterion and case selection

The study was confronted by several constraints. First, studies of corporations are faced
with the increasing reluctance of business people to participate in an academic study.
Therefore, selecting a firm may not always result in an interview. Second, even if firms
are willing to cooperate, the interviewees may have only limited time available. The
interviews may differ in length depending on the time available to managers, and thus

also differ in the level of detail.
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3.5.6. Overview of targeted organizations and firms

Selection criteria for exploratory case studies

First, academic experts were selected and contacted, based on their knowledge in the
field of recycling and environmental economics, as well as their involvement in
studies focusing on recycling-related issues. Academics were contacted to discuss
recycling-relevant issues regarding the use of Internet-based tools. These interviews
enabled refinement of the questionnaire, concerning the specific and general
challenges faced by the recycling industry.

Second, industry informants were contacted to get an insider’s view of the recycling
industry and its challenges, and to have a critical and longitudinal overview of the
general issues faced by the recyc]ing industry. One of the informants was a waste
manager at a large Midwestern university and had performed committee work for the
National Recycling Coalition, Inc. (NRC)*. The local informant also recommended
talking to specific people and firms (according to the manager’s informed judgment)
that would be able to represent the particular challenges faced by the recycling
industry.

Third, it was decided to attend two conferences on recycling issues in the State of

Michigan to become more acquainted with the recycling industry, and to come in

> The NRC is a nonprofit organization founded in 1978 with 4,500 members committed to maximizing

recycling. Members include recycling and environmental organizations, large and small businesses, federal,

state and local governments, and individuals (http://www.nrc-recycle.org).
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close contact with business people. The first conference attended was the 11th Annual
Waste Reduction and Energy Efficiency Conference and Expo, Great Lakes Region
on November 5, 2003, at Livonia, MI (http://www.michigan.gov/deq). This
conference had a regional character and was in close geographical proximity to the
researcher working location. The second conference attended was the Global Plastics
Environmental Conference (GPEC 2004) organized by the Society of Plastics
Engineers (SPE) on February 18-19, 2004 at Detroit, Michigan. The selection of the
second conference was based on the product market segment, namely plastics
recycling. Interviews were performed with different market actors in the value chain
for recyclable materials, such as generators, remanufactures, processors, wholesalers,
dealers/brokers, consumers (e.g., paper and steel mills), government officials, policy
makers and industry experts.

Fourth, interviews were performed with the managers of three different brokerage-
like Internet-based organizations in the recycling industry. The studied brokerage-
like Internet based tools can be categorized into two groups, namely a) online
initiatives which facilitate the aggregation of supply and demand and b) Web-based
auctions which enable bidding at an auction. In the first, the initiatives consist of
directory of posting of firms indicating that they are willing to buy or sell particular
recyclable materials, while email services are used to match buyers and sellers in the
second. Three interviews were conducted, including a government-run/supported
Internet exchange, an online demand & supply aggregator, as well as a matchmaker
for almost any possible recyclable material. Also, an exploratory interview was

performed with a Web-based auction for scrap metal. The criteria to select these
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brokerage-like Internet-based firms were that these initiatives would be established
for more than two years to make sure I did not interview a firm which was more a
business idea or startup instead of a company, and therefore had experience for a
longer period. Brokerage-like Internet-based tools, which have been established for
quite some time, are also more likely to have solved any technology-related problems,
and probably have a value proposition, which attracts customers. Firms who continue
to make use of these brokerage-like firms are also more likely to perceive or notice
real benefits of its use.

Studies suggest that industry associations can be instrumental in promoting the use of
brokerage-like Internet-based tools. Therefore, the perspective of the industry
association could indicate general perceptions towards trading recyclable materials
and the use of Internet-based tools. An interview was conducted with an associate of
one of the major industry associations, which had the most members in the targeted

industry segment and product market.
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Selection criteria for confirmatory case studies

To perform the confirmatory case studies the following interviews were performed. The

criteria were that these firms would be active in national and/or international markets,

and, if possible, would be a member of one of the main industry trade association;s, such
as ISRI.

o First, three interviews were performed with the director of a Web-based auction of
scrap metal. The interviews provided a large amount of information, such as industry
characteristics, the experiences of buyers and sellers, the motives to participate as well
as the inner workings of the auction.

e Second, it was decided to attend the annual Commodities Roundtable Forum
organized by the Institute of Scrap Recycling Industries Inc. (ISRI),* September 21-
23 in Rosemont, Illinois (Chjcago area). This conference is a nation-wide forum for
recyclable wholesalers in the United States, Canada and Mexico, designed to provide,
for example, the chance to socialize and meet new business partners. At the
conference I was able to learn from the presentations, socialize with the industry
people and even perform interviews with business people, firms, exhibitors and

SpOnsors.

# ISRI, which roots dates back to 1913, represents more than 1,200 companies that process, broker, and

consume recyclable materials such as metals, paper, plastics, glass, rubber, electronics, and textiles.
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Third, both during and after the conference interviews were conducted, the firms were
actively selling scrap commodities at the Web-based auction. On the website of the
auction successful closed auctions could be viewed, which enabled the researcher to
make an informed judgment on whether or not firms were actively involved. Three
firms were interviewed which were actively selling on the auction. One firm
interviewed at the conference was recommended by the director of the Web-based
auction. The other two interviews were conducted by phone.

Fourth, during and after the conference recyclable material wholesalers were
interviewed who had not yet used the online auction. However, these firms were still
using other Internet-based tools, as became clear during the course of the interviews.
Fifth, during and after the conference firms were interviewed which had previously
participated in the Web-based auction, but currently were no longer using it. If
possible, firms were interviewed that were members of the main industry association,
since these firms are more likely to be established and respected businesses, in
comparison to non-members.

It may seem that the majority of interviews were conducted with firms located in the
Midwest. The reason is twofold. First, recycling industries in the US are concentrated
in the Midwest (US Census, 2002). For example, one of the largest recycling
companies in the US is the David J. Joseph Company (DJJ), whose headquarters are
in Cincinnati, Ohio. Therefore, the locations of the interviewed firms do not
necessarily suggest a bias towards the location of the researcher’s university.

However, it is acknowledged that contacting firms located in the Midwest would
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more likely result in managers agreeing to participate in the study. This could be due,

for example, to a relatively higher name recognition of the university in the region.

Appendix A, B, C and D contains a table with the basic indicators of the interviewed

firms, as well as a more detailed description of each.

Person selection

Interviewees were selected based on their close involvement with the trade of recyclable
materials. Interviews were sought after with the individual who was most familiar with
the day-to-day operations of the business concerning the trade of materials. Sometimes
this individual was the owner of the business, but more often it was the trader or sales
manager. For example, firms contacted by phone were kindly asked to transfer the
researcher to the person who was managing or involved with the trade of recyclable
commodities. The interviews were mostly conducted with a trader, manager or director of
a firm. Since many recyclable wholesalers are SMEs, this was expected. It was noticed
that traders provided a bit more detail about the specifics of the trading activities in
comparison to the mangers and directors. Although the function of the interviewees and
degree of detail was to a certain degree heterogeneous, we did not experience any
problems to compare the cases. For example, in three cases interviews were conducted
with two persons working for the same firm, who worked at different functional levels in
the organization. The data of the results were similar and only varied in the level of detail

related to inter-organizational exchange and the specific uses of Internet-based tools.

144



3.6. Analytical strategies

Analytical strategies assist researchers in the ability to perform a fair judgment of the
collected data, to provide convincing analytic conclusions, and to exclude alternative

interpretations (Yin, 2003).

3.6.1. Description and interpretation

The data description in Chapter 5: Findings makes use of quotes from the interviews to
illustrate the theoretical issues raised by the propositions (Carson, Gilmore, Perry, &
Gronhaug, 2001, pp.196-197). Quotes are used for illustration purposes but “also embody
vidividness that brings the points alive in a way that evokes the human interest of the
readers” (Golden-Biddle & Locke, 1997, p.68). Quotes were used as examples derived
from the case study transcriptions in the case study database. Grammar style and wording
of the quotes avoided as much as possible to avoid any researchers own interpretations. If

interviews were not recorded, the written notes were used instead.

The quotes were derived from the coded qualitative data which is the assignment of labels
to different parts of the textual data (Miles & Huberman, 1994). The codes followed the
specific constructs of the conceptual framework. Also, issues were coded which were not
covered by the framework. The findings focuses on the confirmatory case studies and
therefore makes predominantly use of the data and quotes from the interviews with the
recyclable material wholesalers, the Internet ventures and industry association

representative.
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The interpretation of the data enabled the support or rejection of a proposition. It was
decided to sustain or corroborate a proposition if the data from the interviews (thus coded
quotations and text) indicated consensus and similar meaning among two or more
wholesalers (Carson et al., 2001, p. 196). Sometimes, theoretical issues were mentioned
only during one interview, which provided indications that the propositions were only
minor supported/sustained. Further, we searched and coded data, which indicated
divergent or contradictory opinions among wholesalers concerning the use and effects of
Internet tools. The occurrence of contradictory opinions provided indications that a
proposition was only partly supported or rejected. Indications to reject a proposition were
based on those situations in which the interview data lacked support or lacked any

mentioning by wholesalers (thus coded data).

3.6.2. Exploratory case studies

The analytic strategy for the exploratory case studies was to develop a case description
and to develop rival explanations (Yin, 2003) p109-116. Formulating propositions at the
beginning of the study is not recommended, since it may bias a researcher’s interpretation
and data collection (Eisenhardt, 1989). Instead, this dissertation study started by
developing a broad theoretical framework, then introduced several research questions to

guide the data collection through performing exploratory case studies.
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Cross-case synthesis and comparison

The analytical technique of cross-case synthesis and comparison (Miles & Huberman,
1994; Yin, 1994) can be used since the multiple case study design enables a more narrow
design (Miles & Huberman, 1994, p.35). The examining, categorizing, tabulating and
testing of the qualitative evidence (Yin, 2003) was confronted with the initial theoretical
framework and research questions. The analysis therefore resulted in a descriptive
framework for structuring the cases. The analysis of the exploratory cases identified
inconsistencies and emerging themes. This resulted in an augmentation, specification and
modification of the framework, and the development of several propositions. Both were
tested in the later confirmatory case studies. There are some limitations of the case study
method. First, it is argued that case studies have the risk of generating theories which are
narrow (Eisenhardt, 1989). To counter this concern we performed exploratory case
studies while recognizing the limitation of the initial framework used, based on an
extensive literature review. Second, case studies run the risk of generating quite complex
theories (Eisenhardt, 1989; Parkhe, 1993). Therefore, we guided the case studies by the
original research questions (Eisenhardt, 1989) and constantly kept in mind the original

study goal (Yin, 1994).
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3.6.3. Confirmatory case studies

After performing a series of exploratory case studies, two additional complementary
behavioral assumptions were added to the theoretical framework, to guide the subsequent
series of confirmatory case studies. These added theoretical assumptions on
organizational behavior are cooperation and the evolutionary perspective on the
interdependencies between the inter-organizational properties. The confirmatory case
studies included several propositions related to the derived antecedents related to the

complementary behavioral assumptions.

The analysis of the confirmatory case studies enabled the development of a case
description, and relied on theoretical propositions from the modified conceptual
framework (Yin, 2003). Unexpectedly, the analyses also enabled the development of a
rival explanation to further specify the already modified conceptual framework (Yin,
2003) p109-116. Inductive logic was used in an effort to confirm the validity of the

modified conceptual framework and introduced propositions (Lee, 1999; Yin, 1994).

Three analytical techniques are used to analyze the exploratory case study data, namely
cross-case synthesis, pattern matching, and explanation building (Yin, 2003). First, cross-
case study synthesis is explained above. Second, pattern-matching is used to compare the
observed pattern with the predicted pattern of independent and dependent variables.
Pattern-matching can uncover the alternative patterns derived from the rival proposition
(Trochim, 1989; Yin, 2003, p.116). Third, explanation-building analysis is guided by the

propositions, which are confronted with the collected data (Yin, 2003). Propositions
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enable a tighter design, which will increase the sophistication of the data analysis
supporting an explanatory strategy. Explanation-building is an iterative process, which
includes a series of steps to increase the confidence in the findings (Yin, 2003, pp. 120-
122). These steps enable a further refinement of the framework and propositions (Yin,
2003). Initially, the data is confronted with the initial propositions and revised
framework, leading to their possible revision. Afterwards, other case study findings are
compared to the modified propositions and framework to determine the possible need for
further revisions (Yin, 2003). Researchers need to make constant reference to the purpose
of the study, in order to avoid wandering away from the original topic of the study,

framework and propositions (Yin, 2003).

The examining, categorizing, tabulating and testing of the qualitative evidence collected
from the confirmatory cases (Yin, 2003) was confronted with the redesigned theoretical
framework and theoretical propositions. Conclusions can be asserted to the extent to
which the data categories fit the propositions (Glaser, 1978; Miles & Huberman, 1994).

The conclusions can be generalized to theory.

The analysis of the confirmatory case studies provided two results. First, the inter-
organizational exchange properties were confirmed. Second, a second revision of the
framework is proposed. The analysis of the confirmatory analysis indicated the need for
another augmentation of a complementary theoretical approach, based on the social

construction of technology or, more specifically, the structuration of technology use. The
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augmentation enabled a further specification of the basic underlying antecedents use and

effects framework.
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3.7. Quality of the case studies

Many precautionary measures have been taken, to make sure that the collected evidence

would improve the quality of the study.

Construct validity

To safeguard the construct validity of the case study information, the following measures
were taken (Yin, 2003, pp. 33-39): a) usage of multiple sources of evidence, b)
establishing a chain of evidence (Yin, 2003, pp. 33-39) and c) performing exploratory
interviews with little prior instrumentation, as discussed earlier (Miles & Huberman,
1994). The collection of multiple sources of evidence strengthens the validity of
constructs, theoretical framework and propositions, since it is possible to triangulate* the
data from the conducted interviews, along with data/information collected from other
sources (Eisenhardt, 1989; Yin, 2003). Multiple sources may indicate a convergence of

evidence.

Three sources of evidence were collected, namely the interviews conducted with firms in
the recycling industry, the information collected from documents relating to interviewed
firms and finally the use of firm databases. Documents were collected from multiple

sources, such as homepages of the firms, brochures, press releases, annual reports, trade

“ Four kinds are distinguished, namely data, investigator, theory and methodological triangulation (Patton,

1987; Yin, 2003, pp.97-101).
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press reports, newspaper articles, literature and general Internet searches on recycling
firms and industry key words. The collected documents often lack in-depth coverage of
the trading activities of recyclable materials and the use and effects of Internet-based
tools. The online database of the ISRI, as well as the North American Scrap Metals

Directory provided other characteristics of the firm, such as detailed listings of products.

These three sources of evidence have their respective strengths and weaknesses. First,
interviews can be targeted and insightful. However, interviews may have a “bias, because
of, for example, poorly constructed questions, response bias, inaccuracies due to poor
recall, reflexivity, interviewees giving what the interviewer wants to hear” (Yin, 2003).
The following actions were taken to strengthen the study: the questionnaire was reviewed
by experts on information systems and recycling; the response bias was reduced by
introducing semi-structured and open-ended questions; the researcher invited the
interviewees to describe, in their own way, how recyclable materials were treated, and
they were asked to talk freely about trading activities, processes, procedures, tactics,
strategies, negotiations and closing a deal, all with or without the use of Internet-based
tools. The interview focused on trade activities and the research issues were brought into
the conversation as neutrally as possible. Furthermore, questions focused on the positive
and negative effects of Internet-based tools, to avoid a specific bias. Also, the interviews
were taped only when permission was granted. Taping and transcribing interviews reduce
the effect of poor recall. Field notes and recalls were used to write up any unrecorded
interviews. All write-ups and transcripts were semi-structured, organized in a MS Word

document. Second, the advantages of using documentation are their stability,
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unobtrusiveness, exactness and broad coverage. However, the weaknesses are, for
example, retrievability, biased selectivity, reporting bias by the author and problems of
gaining access to internal documents. The documents were critically examined and
compared to strengthen the study. Third, the databases only provided limited but
nevertheless useful information. Information from the databases was compared to the

other sources to check for inconsistencies.

The chain of evidence should enable the reader and other researchers to logically and
unambiguously follow the rationale behind the arguments (Yin, 2003). For example, it
should be possible to trace back how the conclusions are derived, from the semi-
structured database of the collected data of the case studies, to the citations of evidence in
the text, to questions in the case study protocol and eventually back to the research

questions.

Convergent and discriminant validity

Construct validity implies the extent to which two constructs or indicators (observed
items) are related to each other. Since we are not performing a quantitative study, we can
not assess the patterns of the correlation coefficients. To assess convergent validity, it is
necessary to show that the items or indicators of constructs are in reality related to each
other. Discriminant validity assesses the extent to which supposedly unrelated indicators
or items are in reality related to each other. To assess discriminant validity, then, the
indicators/items of two or more different construct should not closely correlate with each

other.
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Internal validity
To safeguard internal validity, the data analysis will perform pattern-matching,
explanation-building, cross-casing and assess the need to introduce rival explanations

(Yin, 2003).

External validity and generalization

The use of the triangulation and replication logic will increase the confidence in the
external validity of the study (Yin, 2003, pp. 33-39). Case study results are generalized to
a broader theory (“analytical generalization”), instead of statistical generalization to
populations (Ragin & Becker, 1992; Yin, 1993, p. xiii). A limitation is therefore that
findings are difficult to generalize to be directly applicable to other industries. Some
evidence supporting a theory is sufficient to perform analytical generalizations, but
definite proof is not necessary (Firestone, 1993). Last, we recognized that quantitative
studies are needed to further validate the theoretical framework. We originally planned to
perform such a quantitative study, but the emerging findings enabled us to make a larger
contribution to theory development. Also, the number of sellers at the studied Web-based
auction was still too small to perform a quantitative study. As a result, this study provides

only a limited understanding of the relative importance of the factors examined

Reliability
The development of the case study protocol and the semi-structured case study database
were developed to ensure the reliability of the findings (see also paragraph 3.4.1.)(Yin,

1994).
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4. FINDINGS

Recyclable material processors use communication-like tools such as real-time data feed
services, email (including wireless email), and brokerage-like tools such as auctions. This
chapter predominantly presents the findings of the explanatory case studies which are
described in greater detail in Appendix A, B, and C. There also occur sporadic references
in the text to the exploratory case studies which are presented in Appendix D. Readers
may refer to Appendix E for the nature and specifics of recyclable materials. This chapter

begins with an overview of the value chain of the recycling industry.

4.1. Case background: Value chain analysis of the
recycling industry

The exchange of recyclable materials can be analyzed in various dimensions. First, we
discuss the various industry segments within the recycling value chain, to better
understand the context of the selling of scrap metals by recyclable material wholesalers.
Second, we discuss the factors influencing the prices of scrap metals, such as the
reference prices established at future and commodity exchanges. Third, a discussion
follows of the different negotiation phases for selling recyclable materials, this being the
main price discovery mechanism in the rgcycling industry. Fourth, we discuss the way

institutional elements, such as grading standards, influence the trading of recycled
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materials. Finally, we discuss the crucial role of business relationships within the trade of

recyclable materials.

Recycling consists of a set of general activities, namely generation, collection,
processing, brokerage and consumption (Figure 15). Materials move from one activity to
the next through trade. The activities are the basis of the different industry value chain
segments. They may occur in a single firm through vertical integration. For example, a
processor may collect the materials directly from the generator. Also, it is often observed
that processors perform brokerage activities (Interviews). Below each activity is

discussed in detail.

Figure 15: Value chain of the recycling industry: A process view

[Generation Collectioq-{Processing]

Brokerage

It is estimated that the total US recycling industry (excluding the reuse and refurbishing
industry) has an annual revenue of $222 billion, consist of 30,000 establishments, and
employs 950,000 people (Beck, 2001; NERC, 1998) (Table 2). However, data about the
recycling industry is scarce. However, studies sometimes differ in the reported data, due

to differences in definitions and measurement procedures. For example, data gathering is
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complicated since generation and consumption are categorized across multiple industries,

coupled with the fact that these industries use both primary and recyclable materials.

It is therefore not surprising that studies of the US Census Bureau, US Geological Survey

differ in their data reports compared to other studies, such as the government-supported

study by Beck (2001) and data provided by industry associations. For example, the

throughput of various types of recyclable materials as well as number of establishments

and sales differ across the studies. Further, ISRI estimated the throughput ferrous metals

on 62.1 million tons, whereas the study of Beck estimated the throughput on almost 70

million tons (Beck, 2001). Studies of government agencies are selected as the main

source whenever possible (e.g., data on recyclable material processors/wholesalers)

unless otherwise mentioned.

Table 2: Value chain for recyclable materials by industry sector

Collection :::::::gizg(c)& ::::‘;2%‘::; Industry total

Establishments 9,247 12,051 8,047 29,345
Employment 32,010 160,865 759,746 952,621
Annual payroll (a) 956,875 3,826,360 29,181,749 33,964,984
Estimated receipts (a) 1,974,516 41,753,902 178,390,423 222,118,841
Estimated throughput (b) 191,082 191,082 157,545 539,709
Receipts / Employment 62 260 235 233
Receipts / Establishments 214 3,465 22,169 7,569
enmrg:g)l/ment payrel / 30 24 38 36
Receipts / Throughput 10 219 1,132 412
Share of total industry 0.9% 18.8% 80.3%
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Source: (Beck, 2001)

Notes:

a) “Annual payroll and estimated receipts are in $1,000” (Beck, 2001).

b) “Throughput is in thousands of tons. Throughput is amount of recovered material
recycled and includes manufacturing scrap sent for recycling” (Beck, 2001).

c) The study by Beck (2001) did not differentiate between processing and brokerage.

d) Throughput is amount of recovered material recycled and includes manufacturing

scrap sent for recycling.

The recycling industry segments enable the fundamental transformation of recyclable
materials into newly-manufactured products. However, the degree of transformation
differs across the three major industry value segments. Collectors gather, sort and
aggregate materials. Processors sort, crush, dismantle, densify, etc. materials. However,
the major degree of transformation of materials takes place within the
consumption/manufacturing phase. The difference in the degree of transformation of
materials is reflected in the industry share of the three major industry segments. Sales of
collection activities only account for 1 percent of total industry sales/receipts, processing
account for about 19 percent of total industry sales, whereas consumption/manufacturing
accounts for the remaining 80 percent of industry sales (Beck, 2001) (Table 2). When
materials move up through the recycling value chain from generation, to collection, to
processing and finally to manufacturing, we see that the size (sales and employees) of the

industry increases. The reason is that each industry value chain segment adds more value
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to the recovered material, in comparison to the activities performed beforehand (Beck,

2001).

4.1.1. Generation of scrap

There are three forms of scrap, namely home scrap, new scrap and old scrap. Home scrap
is generated as a by-product of the operations of industries manufacturing products from
virgin commodities such as steel mills, paper mills and plastics. The chemical
composition and physical conditions of home scrap are well-known, which in most cases
enables the direct in-house recycling. Over the last decade, the increased efficiency of
operations has greatly reduced this type of scrap. New scrap (also referred to as pre-
consumer or prompt scrap) originates from “the many stages of industrial processing and
manufacturing that precede an end product” (USGS, 2003a). For example, residual
materials generated from a plant producing steel products, in the form of trimmings,
cuttings and off-specification materials or products (Interviews MI AL). Generators are
located in many different industries and they can also produce many different types (e.g.,

non-ferrous and ferrous metals), qualities and quantities of scrap.

Generally, scrap generated from pre-consumer sources has a higher and more consistent
quality (less impurities, better materials), forming a more predictable and larger supply, in
comparison to post-consumer scrap. Due to the high quality and consistent and relatively
large supply, collectors and processors seek to establish long-term contracts with the
generators. For example, collectors as well as processors often try to raise awareness

among generators about the optimal procedures to perform the initial sorting of the
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materials (Interviews). Recycling firms can also provide the necessary means (e.g.,
specific containers and pick-up services) to optimize and streamline collection at the
source (Interviews). Generators need to capture and sort the recyclable materials
generated from production processes, then try to find a market for their products and
obtain the best price. Increasingly, generators award contracts by auction to the highest

bidder (Interviews).

Old scrap (also referred to as post-consumer or obsolete scrap) is generated from used
products, which become available through demolition projects, disposal of appliances or
the collection of plastic bottles and corrugated boxes (Interviews). For example, metals
and plastics account for 16 percent of the 200 billion pounds of municipal waste

generated annually in the United States (Gale & Group, 2001).

The amount of generators in a region, such as manufacturers and major concentrations of
populations, influences the supply of recyclable materials (Roy, 1998). The increased
efficiency of production methods and a reduction of manufacturing activities in the
United States over the last 40 years resulted in a reduction of the supply of new scrap. On
the other hand, there was an increase in recycling rates of communities and firms (the
amount of recovered recyclable materials from the waste stream) due to state and local
policies, as well as private initiatives (e.g., the recycling of cell phones). The increase of
the recycling rate has resulted in a greater availability of unprocessed recyclable

materials, such as old/obsolete metal scrap (Sieling, 1990).
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Furthermore, the supply of metal scrap is dependent upon the import and export of
recyclable materials. Supply also depends on the prices of scrap. Scrap supply tends to
increase when prices are relatively high. High prices increase the incentives to bring
materials into the marketplace (recycling rate). However, when prices tend to be low,
supply also tends to lower. Collectors may not collect material and processors will

increase their inventory as a cushion for low prices.
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4.1.2. Collection

Collection involves the sorting and aggregation of recyclable materials. Collection is
performed by, for example, peddlers, processors, recyclable material wholesalers,
municipal and private collectors, material recovery and composting facilities (PA-DEP,
2005). Collection activities employ more than 3.2 million people in the United States with
a payroll of $95.7 million and annual sales of $1.9 billion (Beck, 2001). Collectors who
consolidate recyclable materials add only a relatively low amount of value. Collectors
may gather multiple varieties of recyclable materials (e.g., paper and plastics, or a variety

of metals), while others may specialize in certain types of materials (e.g., aluminum or

copper).

A study performed by Beck shows that the collection industry consists of 9,247
establishments, employs 32,010 people, and has gross sales of more than $1.9 billion
annually (Beck, 2001). The collection industry has a relatively low sales per employee
rating ($62,000) and a relatively small rate of turnover per establishment ($214,000)
(Beck, 2001). A few big firms dominate the collection industry (e.g., Waste
Management), whereas the majority of the firms are relatively small (e.g., peddlers). For
example, the.size of the receipts is relatively low in comparison to the throughput, namely
$10,000 per ton. This provides an indication of the relatively low value per tonnage of
recovered material. The added value of collection is relatively low since the materials are

not processed, only being collected and sometimes sorted and aggregated.
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4.1.3. Processing

Recyclable material merchant wholesalers have the scrap processing facilities to collect,
sort, aggregate, densify, process, grade and customize a large variefy of scrap materials
for wholesale distribution to recyclable materials (Fenton, 1998). For example, processors
dismantle motor vehicles with sophisticated machines with the aim to wholesale the scrap
(www.census.gov). However, recyclable material wholesalers often do not alter the

fundamental state/composition of the recyclable materials.

The US Census Bureau categorizes the processing industry as so-called recyclable
material wholesalers with NAICS* code 421930 (Census, 1997). “Recyclable materials
often take title to the goods they sell, meaning that they own the materials they buy and
sell” (Census, 1997). They sell new or used durable goods with a life expectancy of more
than three years. In 1997, the industry segment representing the recyclable material
wholesalers consisted of 9,088 establishments in 1997, generated almost $39 billion in
sales, employed almost 115,000 people and processed more than 190 million tons of

recyclable materials (Beck, 2001; NERC, 1998; U.S.CensusBureau, 2004b) (Table 3).

The realm of recyclable material wholesalers is a growing industry, having grown from
$24 billion total sales in 1992 to $38.7 billion in 1997 (Table 3). Increased recycling

efforts contributed to this growth. However, after 1997, the recycling rates for many

% North American Industry Classification System
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recyclable materials have leveled off, or in some cases declined, as is the case with
aluminum Used Beverage Can (UBC). In 2002, the US Census Bureau changed the
classification scheme substantially (NAICS 2002 vs. NAICS 1997)*. Therefore, available
information on the recyclable wholesalers industry for the year 2002 is hard to compare
with the data from 1997 and 1992. For example, revised classification sales in 2002 were
about $28 billion generated by 7,245 establishments. The figures of 2002 indicate a large

and almost unrealistic reduction in sales of almost 30 percent compared to 1997.

Firm size and establishments

There are only a few large national scrap processors, with annual revenue approaching $
1 billion (First-Research, 2005). Typically, a local establishment processing metal scrap
has an annual revenue between $4 and $6 million (US Census, 2004). Forty percent of
industry sales are generated by the top 50 companies (First-Research, 2005). Scrap
processors often own a network of small and medium-sized businesses and regional
establishments (e.g., networks of scrap yards and major processing facilities) (ISRI,
1996). An establishment refers to “a single physical location at which business is
conducted and/or services are provided” (US Census, 2004). Therefore, the number of
firms is smaller than the number of establishments, since companies may consists of one
or more establishments. Establishments help to aggregate material locally, but may not

have the right power processing equipment to process all materials locally. The

“ For more information about the classification changes please visit the following website:

www.census.gov/epcd/naics02
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aggregated materials may be transported, handled and processed on a large scale at a

location with the high-capacity p ing equip owned by the firm. It often depends
on local processing capability, the type of materials and value-to-weight ratio
(Interviews). For example, larger firms often have a specific non-ferrous department,
since such materials may be traded nationally or internationally, due to their relatively

high value-to-weight ratio.

Table 3: Change of the recycling industry bet 1992, 1997, and 2002

Classi Establ Annual
Sales Paid
ficatio | Description Year |ishme payroll
($1.000) employees
n nts ($1.000)
5093 Recyclable

1992 | 8.928 |24.461.997 |2269.134 |98.005
SIC materials

1987 [5093 Recyclable
1997 |9.088 |38.748.659 |3.229.092 |114.992
materials

42393: Recyclable
NAICS
material merchant | 2002 | 7,145 | 28,207,100 |N/A N/A
2002
wholesalers

425120:  Wholesale

trade agents and

NAICS

brokers, w/ product | 2002 | 109 583,010 N/A N/A
2002

lines of  recyclable

materials

Source: US Census Bureau, 2005
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In 1997, the average number of employees per establishment processing iron and steel
scrap varied between 7 to 16 people (Economic Census, 1997). Furthermore, the average
payroll per establishment varied between $26,000 and $30,000 (Economic Census, 1997).
However, over the last decade, the industry is consolidating due to increased need for
large capital investments in higher capacity powered equipment, to enable larger
economies of scale (Sieling, 1990). As a result, the number of small size firms is reducing
(Sieling, 1990). For example, regional recyclable material wholesalers may buy smaller

rivals, which then become part of the network of the bigger rival (Harler, 2001).

Processors handling multiple materials

The recycling industry is a compilation of a diverse range of firms specializing in specific
materials. Most material markets are independent of each other. However, some firms
will collect and/or process multiple materials such as ferrous and non-ferrous metals,
because there are some cost advantages to operating a scrap yard handling multiple
products. Processors may process only a limited number of materials and trade the other

materials as semi or unprocessed.

Degree of processing

Processors represent a crucial step in the transformation of materials, by processing raw,
intermediate and finished recyclable materials. Materials collected differ in the degree to
which they need to be processed before they are ready for consumption. The processing

of recyclable materials may therefore occur through a set of multiple stages of processing

166



operations, before they become ready for consumption. Therefore, there are unprocessed,
semi-processed and fully-processed recyclable materials available on the marketplace.
For example, old scrap need less effort, time and operations to process the materials in
comparison to post-consumer scrap. Post-consumer materials may require multiple steps
of material processing to separate, sort and densification. Wholesalers may be specialized
on specific products or types of processing. Therefore, the further processing steps may

be performed by other recyclable material wholesalers.

The activities and machinery that are necessary for processors to sort, densify, grade, etc.
add a relatively large amount of value to the materials in comparison to
consumers/manufactures. Still, the concentration of materials by processors does not
mean a transformation of the recovered materials (Beck, 2001). However, more and more
processors try to move up the value chain by preparing specific mixes of scrap, which can
be readily used by consumers (Interviews). Processors have the highest productivity in

comparison to collectors and consumers.

Geographical concentrations

Recyclable material wholesalers are concentrated in the Midwestern states (Table 4). The
geographical concentration of recyclable material wholesalers within the Midwest,
California and Texas seem to indicate that processors tend to co-locate with major

geographical concentrations of major manufacturing population centers.
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Table 4: Geographical markets of recyclable materials wholesalers in 1997

State Establishment (8:1'8:0) (s"/:I:: :::rﬁll ::::onee
us) ($1000) s

United States 9,088 | 38748659 | 10000 | 3220002 | 114,992

California 1,000 | 4549177 | 11.74 344,804 13,710

Ninois 493 | 3,002,687 7.75 194,916 6,104

Ohio 506 | 2,965,099 7.65 226,257 7,018

Pennsylvania 509 2,932,908 7.57 192,210 6,589

Texas 602 | 2,575,696 6.65 226,198 9,341

New York 623 | 2,395,829 6.18 222,734 7.975

Missouri 214 | 2,339,009 6.04 75,478 2,486

Michigan 357 | 1,671,632 4.31 145,572 4,448

New Jersey 382 | 1,300,668 3.59 162,817 5,331

Indiana 245 | 1,193,752 3.08 125,471 3,789

Georgia 259 955,894 247 85,100 3,044

Wisconsin 213 911,631 2.35 91,009 2,938

Alabama 170 778,065 2.01 65,271 2,388

Totalof 13 5573 | 27,662137 | 7139 | 2,157,927 75,161

Note: Only states with sales over 2 percent of the total sales in the US were included.

Product markets

The recyclable wholesalers process a variety of categories of materials, where ferrous

metals, non-ferrous metals and paper represent the largest categories by sales (Table 5).

Other recyclable material categories, such as plastics, rubber and organics are grouped

within the ‘other recyclable materials’ category (US Census Bureau, 2005). The largest
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product segment by sales are firms engaged in dealing and processing all forms of ferrous
scrap (e.g., iron and steel) with sales of $10.8 billion and 3,971 establishments in 2002.
These ferrous scrap metals processors use power-generated processing and preparation
equipment to move, shred, shear, bale and strip recyclable materials. The broken and

sorted grades of iron and steel scrap are sold in the marketplace.

The second largest group of recyclable materials by product sales are wholesalers and
processors of non-ferrous metals and alloys, with sales of $8.9 billion and 4,308
establishments in 2002 (US Economic Census, 2002). The four major product categories
are aluminum, copper/brass, zinc and nickel (USGS, 2003b). The third largest product
group by sales are wholesalers (processors and dealers) of recyclable paper and
paperboard scrap (corrugated boxes, office paper, newspapers, etc.), with sales of $4.8
billion and 1,840 establishments in 2002. The fourth largest product groups of recyclable
wholesalers by sales are firms who process and distribute a variety of recyclable
materials, with sales of 2.4 billion and 2,004 establishments in 2002. This product
segment includes materials such as plastics (e.g., bottles made of polyethylene
terephthalate (PET)), glass cullet, textiles, and organic materials (ISRI, 1993a, 1993b,

1993c).
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Table 5: Recyclable material wholesalers by type of business, US, 2002

Products and Nr. of | Sales ($1,000)/
services code |Description Sales ($1,000) |establishments |establishments
10000 Industry total 28,207,100 7,145 3,948
12900 Ferrous metal scrap 10,833,940 3,671 2,951
12920 Nonferrous metal scrap |8,863,063 4,308 2,057
Recyclable paper &
12930 paperboard 4,777,328 1,840 2,596
Other recyclable
12940 materials 2,387,920 2,004 1,192

Source: US Census Bureau, 2005
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Figure 16: Sales of recyclable materials wholesalers by product category,

2002
12,000,000 -
10,000,000
S 8,000,000
=
£ 6,000,000
H
E 4,000,000
2,000,000 - -:
0 -
Ferrous metal Nonferrous Paper & Other
scrap metal scrap  paperboard materials
Product category

Source: US Census Bureau, 2005
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Value-to-weight-ratio of scrap metals, paper and plastics

Generation occurs on a local and dispersed scale. Co-location of processors with
consumers reduces the relatively high transportation costs. Processing establishments
often serve regional markets (e.g., consumers using recyclable materials as feedstock) to
minimize these transportation costs, which is one of the reasons that firms are somewhat
confined to regional markets concerning the material which can be collected, aggregated,

processed and sold.

Regional processing to reduce transportation costs contributes to the relatively large
number of Small and Medium-sized Enterprises (SMEs) who process recyclable materials
for a regional market. The low value-to-weight ratio of, for example, scrap iron and steel,
encourages regional markets where materials are processed in relatively close
geographical proximity to the source (generators or collectors). The relatively high
transportation and shipping costs discourage long-distance transportation of especially
low-grade types of scrap (First-Research, 2005; Gruver & Giarratani, 2005) and reduce
the possibilities of aggregating and processing materials on a national scale. Materials
with a higher value-to-weight ratio (e.g., non-ferrous scrap metals) and higher grades of
scrap metals are more marketable across greater distances and may be sold in national and

international markets.

The differences between the volume (Table 6) and the sales generated from the recycled
materials (Figure 16) shows that the value-to-weight ratio differs greatly among product

markets. Non-ferrous metals and plastics have a relatively high value, followed by ferrous
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metals and paper. Glass and organic materials have a relatively low value. For example,
the amount of non-ferrous scrap metals is 9.3 million tons, ranking only fourth in volume.
However, according to the sales of different product markets, non-ferrous metals are the

second largest product market.

Table 6: Annual volume of processed recyclable materials each in the US

Types of materials Tonnage/US Total
(million) Tonnage/US
Separate materials | (million)
Product categories
Ferrous metals 70.0
Iron and steel 70.0
Non-ferrous metals 83
Aluminum 41
Copper 15
Lead 14
Stainless steel (Nickel) 1.1
Zinc 0.2
Paper and 60.0
paperboard
Plastics (b) 3.0
Post-consumer plastic | 0.8
botties only (d)
Scrap glass or cullet | Beverage containers only 3.5
Organic materials (b) | Yard waste 46.3
Total 191.1
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Notes: The tonnage is derived from the Institute of Scrap Recycling Industries (ISRI,
2004). If more specific information could be acquired other than ISRI than quoted as

follows: (Beck, 2001) refers to (b), and (d) refers to (APC, 2003)
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4.1.4. Brokerage

Trade agents and brokers facilitate the matching of buyers (e.g., steel mills) and sellers
(é.g., recyclable material processors) (Fenton, 1998). Trade agents and brokers perform
their services for a fee or a commission for their services, but do not take ownership to the
materials they sell or buy (Census, 2004). Brokers will not own the goods they buy or sell
but “act on behalf of the buyers and sellers of the materials, and do not have storage or

processing facilities” (US Census, 2004; Fenton, 1998).

Brokers often work with consumers to procure scrap to reduce transaction costs (e.g., the
number of interactions of consumers with supplier), aggregate supply and reduce the
uncertainty of supply (Interviews). For example, brokers may reduce procurement costs
for consumers, since they only have to deal with one person to fulfill a particular order in
a month (Interviews IN). The broker may fulfill the order by buying at a variety of
processors, which can deliver the wanted quality and characteristics. The broker thus
arranges all shipments by dealing with a large number of sellers reducing, for example,
negotiation costs for the buyer to organize the competition. Also, consumers reduce the
risk of not having enough or having too great a supply, since a broker can be contracted to
fulfill the needs of the consumer. Situations also occur that brokers buy scrap without
receiving a purchase order from buyers (Interview). For example, brokers may sell a load
of recyclable materials for a good price, but must still match the supply at a later point in
time (Fenton, 1998). In some cases, processors also use brokers to market their scrap
(Fenton). Often though larger processors may have their own brokerage department

(Interviews).
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Trade agents and brokers in the recycling industry (NAICS 425120) comprise 109
establishments, with sales of over $583 million in 2002 (Census, 2004) (Table 7).
Brokerage of non-ferrous metal scrap is the largest group in sales (3210 million) and
establishments (37). The second-largest brokerage segment is ferrous metal scrap. The
importance of the brokerage of non-ferrous metal scrap is strengthened when taking into
consideration the fact that non-ferrous metals are second-ranked in sales for recyclable
material wholesalers (see par. 4.1.3). This relative importance of non-ferrous scrap can be
explained by, for example, its high value-to-weight ratio, which offers more opportunities
to broker non-ferrous metals to national and international buyers, in comparison to

materials with a relatively lower value-to-weight-ratio.

Table 7: Wholesale trade agents and brokers of recyclable materials, 2002

Product Sales Product/

Nr. Of Sales
Product Line Line establishments ($1,000) ($1,000) / Nr. Industry

code of establish. total

Nonferrous metal scrap 55,7 37 210,390 5,686 36,09%
Ferrous metal scrap 12000 27 132,148 4,894 22.67%
Recyclable materials,

incl. plastics and glass 12940 19 131,171 6,904 22,50%
excl. metals and paper,

Recyclable paper and

paperboard 12930 26 109,301 4,204 18,75%

Total of recyclable

materials segments 109 583,010 5,349 100,00%

Source: (Census, 2004)
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4.1.5. Consumption

The largest recycling industry segment in terms of sales, employment and payroll is
recycling manufacturing, which consists of the consumers of recyclable materials.
Consumers of recycled materials rely on collectors and processors to supply and process
the needed materials. The relatively high added value generated from the manufacturing
activities is the result of the fundamental transformation of recyclable materials during the
manufacturing processes, to produce new products and materials with a much higher

value than recyclable materials.

The manufacturing process in which recyclable materials are transformed by consumers
adds the greatest value in the recycling industry (Beck, 2001). The recyclable materials
are used as raw materials with a relatively low value for the manufacturing of products
with a relatively high value (Beck, 2001). Consumers use recyclable materials often as a
substitute for virgin (primary) materials, such as pig iron, minerals (e.g., bauxite), virgin
resins and paper pulp. Producers fulfill demand of primary metals from economic sectors
such as infrastructure, construction, manufacturing and automotive. Consumption
involves the actual conversion of recyclable materials into new products (PA-DEP, 2005).
The major consumers or recycling manufacturers are steel mills (having limits on the use
of scrap metals), mini-mills (having no limits on the use of scrap metals), foundries,
nonferrous metal manufacturers, plastic converters, paper and paperboard mills.
Consumers employ over 64,000 people with a payroll of almost $2.5 billion and annual

sales of over $15.5 billion (Beck, 2001).
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Recyclable material wholesalers are dependent on the needs of consumers. Consumers
increasingly developed an appetite for recyclable materials during the second half of the
last century, due to changes in manufacturing processes of steel, paper, plastics and other
materials. Over the last decade there has been a shift towards production technologies that
use recyclable materials to produce new products and materials at lower costs on a

smaller scale (Johansson & Holappa, 2004; OECD, 2003).

For example, rapid growth of a new technology to produce steel occurred over the last
decade, through so-called mini-mills or electric arc furnaces (EAF). Mini-mills can use up
to 100 percent of scrap for their charges to produce metals. The older technology, basic
oxygen furnaces (BOF), could use no more than 30 percent of scrap content within their
production process (Fenton, 1998; OECD, 2003). One of the major reasons for the rapid
growth of mini-mills is that they can produce at lower costs and on a smaller scale in
comparison to BOF. In the late 1990s, BOF accounted for about 55 percent of total steel
output, but only consumed about 20 percent of scrap resources. Meanwhile, mini-mills
produced 45 percent of total steel production but consumed more than 60 percent of the

total scrap available (Fenton, 1998).

The cost advantages of recyclable materials over virgin materials also influence the
demand of consumers. The greater the cost advantages of recyclable materials the greater
the demand from consumers. For example, scrap metal has to compete with scrap
substitutes (e.g., directly reduced iron). The amount of price difference between virgin,

scrap and scrap substitutes influences the demand for scrap.
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4.2. Use and effects of Internet tools

4.21. Abundant use of online price information services

Recyclable material wholesalers use online services which distribute and publish price
and market information in paper and/or electronic format (Interviews A - P). These online
services distribute real-time price information from the major commodity exchanges for
primary non-ferrous metals, such as the London Metal Exchange (LME),
NYMEX/COMEX in New York and the Shanghai Futures Exchange (SHFE). The
official commodity and future exchanges continuously generate market information, such
as intra-day and closing prices, which are closely monitored by the recyclable material

wholesalers (Interviews A-P).

Commodity exchanges offer their own online services to access price data and trading
systems to perform trades 24-hours a day (e.g., buying or selling copper futures), such as
LME Real-time Market Data (www.lme.com), and NYMEX Access (Wwww.nymex.com).
There are also independent online services such as Bloomberg Professional service
(www.bloomberg.com) and Reuters Trader for Commodities (www.reuters.com),
providing 24-hour access to third party and contributor pricing data from major exchange

worldwide in real or delayed time.
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Polling price data on recyclable materials

However, many firms in the recycling industry make use of specific services providing
prices of recyclable materials used by metal and steel traders and recyclable material
wholesalers and consumers (Interview IB). Examples of the two leading specialized real-
time data feed services are Platts Metals Alert (www.platts.com/Metals) and Marketwatch
provided by American Metal Market and Metal Bulletin (www.ammmarketwatch.com)
(Interviews F, L, H)‘”, which can be integrated with, for example, Bloomberg. These
suppliers offer similar services to resellers, such as real-time price feeds from the major
metal exchanges (LME, NYMEX/COMEX, Tokyo, Shanghai, and Kuala Lumpur),
quotes, news and analyses, historical data, charting capabilities, daily or weekly email
updates and summaries, etc. (Interview L and N). The added value of these specialized
market data suppliers is that they also collect and publish price information of scrap
metals and other recyclable materials not being traded on the official commodity
exchanges (Interview IB, L)*. The specialized price service companies perform daily,
weekly or monthly regional and national surveys with selected buyers of recyclable
materials to determine the prices for specific recyclable materials, such as aluminum
used-beverage containers (UBCs) (Interview IB). A greater polling base provides more
guarantees of the accuracy, completeness or timeliness of any information provided by

these online price information services.

" Interviewees did not mention other online services such as Metalprices.com, Metalinfo.com, and
Basemetals.com.
“ It should be noted that in the fall of 2005 the Central Japan Commodity Exchange launched futures

contracts for high-quality of scrap ferrous metals scrap; a world premiere (Turner, 2005).
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4.2.2. High use of email

Small, medium and large recyclable material wholesalers use email as a business tool
quite often when exchanging scrap metals. As one wholesaler noted: “Today, anybody
that is in the scrap business has an email address” (Interview I-1). Another wholesaler
noted that the “Internet has started becoming more of a fact of business life” (Interview
L). Another wholesaler was more cautious: Do some with email, but most by phone”

(Interview O).

Interviews indicate that email is often used as a tool assisting in determining product
offerings, search and negotiations. Email is used to confirm orders and agreements, to
change agreements, to inform buyers, to make announcements to buyers, to remind
buyers and to coordinate activities (Interviews). Email is further used to electronically
exchange documents, contracts, invoices, etc. Documents are sent by email during the
negotiation of the price and other factors, as well as to finalize paperwork of a purchase
contract. For example, a wholesaler noted that she gets an email whenever materials are
loaded in a container (Interview H). Also, buyers “mail or email you an invoice”
(Interview L) “depending where you are” (Interview H). Another wholesaler noted that
email is often used for many purposes: “A lot of information is exchanged about prices,

market confirmations, offers and tenders” (Interview F).
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Email benefits

Wholesalers communicate continuously with potential buyers. Wholesalers provided
many instances in which email has reduced coordination costs. For example, a wholesaler
noted that “communication is so much quicker” and “email saves time” (Interview F).
“The biggest benefit of the Internet [and email] is saving time” and stated that he emails
customers since it is faster than “snail mail” (Interview PF). Also, wholesalers noted that
“it’s a lot less phone tag with the emails” since “people are at least able to leave the
message” (Interview L). The same wholesaler also noted other advantages of email: “I
can put them [purchase order] in our computer system and print them out a hard copy,
typically to mail or fax to somebody. Well, now I can just send an email and attach it and
they’ve got it right now. I know it goes to the person we intended it to and vice versa.”
(Interview L). Another wholesaler simply stated that “email replaces phone calls” and

enabled the processor “to do more in less time” (Interview C).

Thus the interviews provide strong indications that email use has resulted in a reduction
of coordination and safeguarding costs for sellers of recyclable materials concerning
business communications and interactions, in terms of increased speed and accuracy of

interactions.
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4.2.3. Low use of Web-based auctions

The case studies indicate that wholesalers use real-time data feed services continuously.
Email use is also widespread within inter-organizational exchange. Wholesalers indicated
that real-time data feed services and email reduced coordination and safeguarding costs.
Contrary to our expectations, recyclable material wholesalers in the United States only

rarely use Web-based auctions to conduct online transactions.

Scrapmetalauction.com*

Only one actively-used Web-based auction was identified within the nonferrous product
market, which is the second largest industry segment of the recycling industry.
Recyclable material wholesalers who want to sell scrap metals via a Web-based auction
do so by using “Scrapmetalauction.com”. This auction predominantly offers nonferrous
scrap metals up for auction. “Scrapmetalauction.com” is able to keep attracting buyers
and sellers to their auctions. “Scrapmetalauction.com” started of as a consortium owned
by various scrap metal wholesalers, which raised issues about the non-partisanship of the
venture (Marley, 2000). However, the Web-based auction changed ownership in late
2001, when it was acquired by an independent information management firm and was

also redesigned.

“The name of the interviewed auction is not revealed.
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“Scrapmetalauction.com” enables sellers to organize Web-based auctions where
registered buyers (e.g., wholesalers, brokers and consumers) can bid on scrap loads. The
use of “Scrapmetalauction.com” is free for buyers. Sellers need to pay a transaction or
subscription fee to put their materials up for auction. The auction listed 28 registered
sellers who had previously sold a load of scrap through a Web-based auction. The number
of loads of materials up for sale averages about fifteen to twenty auction sales a month.
More information about the specific materials sold on the auctions was gained by
interviews of sellers, as well as the owner, which was afterwards confirmed by the
website of the Web-based auction. Sellers can select a specific auction format, such as
open-bid auctions, sealed-bid auctions, negotiated buys (RFQ) or negotiated sales. Sellers
on “Scrapmetalauction.com” also organize on some occasions closed-bid auctions,

although this is a less popular auction type in comparison to the open-bid English auction

type.

Opposing views on Web-based auctions

Recyclable material wholesalers have contradicting views on the use and effects of Web-
based auctions. In the first case, a small group of auction sellers continues to use the
auction due to the experienced benefits discussed below <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>