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THE CASE OF THE UNITED STATES HOME MORTGAGE INDUSTRY 
______________________________________________________________________________ 
 

ABSTRACT 
 

Vertical IS standards prescribe data structures and definitions, document formats, and 

business processes for particular industries, in contrast to generic IT standards, which concern IT 

characteristics applicable to many industries. This paper explores the potential industry structure 

effects of vertical IS standards through a case study of the United States home mortgage 

industry. We review theoretical arguments about the potential industry structure effects of 

standards for interorganizational coordination, and we compare the characteristics of XML-based 

vertical IS standards with those of EDI to gauge the applicability of prior literature. We argue 

that the lower costs and wider accessibility of XML-based standards that use the Internet can 

result in significant changes to the structure of the mortgage industry. However, the nature of 

industry change will depend on the specific ways in which standards are implemented by firms 

in the industry—there are many patterns of implementation with potentially different effects at 

the industry level of analysis. We illustrate these theoretical arguments with data from our case.  

 

Keywords and phrases: IS standards, vertical standards, industry structure, IT choices, effects 

of standards, industry-level effects, implementation, adoption, benefits 
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INTRODUCTION 
 

It is now widely agreed that effective use of IT can provide business value at the firm level of 

analysis. But it is also known that not all firms benefit equally from investments in IT, raising 

questions about the possible effects of IT use on industry structure. The question we address in 

this paper is whether the introduction of Internet-based standards for interorganizational 

coordination could enable structural changes in particular industry sectors.  

Some research has emphasized the potential of IT to reduce the costs of coordination among 

firms, leading to industry structure changes such as consolidation, vertical disintegration, or 

disintermediation [27, 37, 45, 61, 62]. Other research has focused more on IT’s potential effects 

on production processes in information-intensive industries such as news and music than on IT’s 

potential effects on interfirm coordination costs [12, 23, 24]. Despite this shift in interest, there 

are reasons to reexamine the potential industry structure effects of IT-enabled interfirm 

coordination standards. 

Until quite recently, IT support for interorganizational coordination was provided by 

electronic data interchange (EDI). Despite much promotion, only an estimated 2% of the world’s 

businesses [2], including just 300,000 U.S. companies (www.disa.org), adopted EDI, because of 

its high costs and low compliance with its standards. For the most part, only larger firms 

benefited from EDI, allowing them to grow at the expense of smaller firms, thus contributing to 

industry consolidation [27]. The advent of the Internet has prompted many industry sectors to 

revisit, revise, or significantly expand interfirm coordination standardization efforts employing 

the technology of extensible markup language (XML). These efforts, such as RosettaNet 

(electronics), CIDX (chemicals), ACORD (insurance), PIDX (petroleum), AIAG (automotive), 

and AIA (aerospace) address product identification, data definitions, business document layout, 
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and/or business process sequences—or what we call vertical information systems (IS) standards. 

The vision of these efforts is to bring electronic interconnection within the reach of the smallest 

firms. Their potential effects are to put smaller firms on a more equal footing with larger ones, 

thereby moderating or countering trends toward industry consolidation. 

In this paper we explore such potential industry structure changes through a case study of the 

XML standardization initiative in the U.S. home mortgage industry. We first review the 

theoretical arguments about IT and industry structure change in general and then specifically 

consider the research on EDI and how the introduction of Internet standards might alter prior 

trends. We argue that technical implementation choices by both small and large organizations 

could make a significant difference in the outcomes observed. After a brief description of our 

research approach and an overview of the mortgage industry and its standardization process, we 

analyze possible structural changes in the mortgage industry and show their dependence on the 

technical implementation choices of individual firms in the industry.  

 
THEORY 

 
Industry-level structural change results from choices made by individual firms, for example, 

decisions about whether to produce goods or services in-house or to outsource production to 

third-party specialist firms. Much theory and research leads to the conclusion that firms’ choices 

about whether and how to implement IT could contribute, along with other factors, to industry 

structure change [26, 40, 45]. For example, if many firms in an industry make use of IT 

capabilities to coordinate with specialist firms rather than to produce goods and services in-

house, the industry-level result will be smaller industry participant firms on average and an 

increase in the types, numbers, and/or size of third-party specialist firms [17].  
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Research on the business value of IT investments in general, and EDI and other types of 

interorganizational systems (IOS) in particular, strongly suggests that not all firms benefit 

equally [49]. Firms making complementary changes in business processes along with their IT 

investments do better than firms that do not [16, 21, 43]. Firms supporting their IT investments 

with high-quality IT infrastructures, e.g., through systems integration, do better than those that 

do not [51, 54, 66, 74]. In addition, where EDI and IOS are concerned, the benefits individual 

firms receive from their investments depend not only on their own implementation choices but 

on those of their business partners [56]. Failure of business partners to make process changes or 

to integrate EDI with their back-end systems can lead to lower benefits for an IOS-initiating 

firm. 

Historically, only the largest firms were able to make the kinds of investments in IT, business 

processes, and system integration required to achieve full benefits from EDI and IOS for 

themselves and for their partners [9, 19, 55, 67]. Consequently, to the extent that EDI and IOS 

were adopted (though not very extensively, as the research shows), the adoption of these 

technologies tended to create winners and losers. By and large, the losers were smaller firms and 

new entrants. The result was to promote consolidation at the industry level [27]. New Internet-

enabled electronic interconnection strategies are claimed to be able to change this situation, 

enabling smaller firms to adopt electronic interconnection technology with their partners and 

thus to compete on a more equal basis with larger firms. If so, the result might be qualitatively 

different from ever-greater industry consolidation; it might be, for example, greater vertical 

disintegration or disintermediation. The next sections review the theoretical arguments.  

Industry Structure, Information Technology and Vertical Information System Standards 
 

Complementing a long tradition of research that has explored the influence of IT on firm-
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level productivity [13, 14, 15, 64] is a good deal of work examining the potential consequences 

of IT innovations for changes in industry structure. Below we examine arguments about IT 

effects on consolidation, vertical disintegration (from increased outsourcing), disintermediation, 

and new entrants. Although it is tempting to associate use of the Internet with a range of 

industry-level effects, such as increased entry (and perhaps exit) of some kinds of firms, research 

suggests such effects are not easily observed.  Simons [62], in a long-term study of the 

consulting industry found little evidence for such long term structural changes. Theoretical 

analysis can help us to anticipate the likely effects of vertical information standards. 

IT and Industry Consolidation. Industry structure change can emerge from the aggregation 

of operational efficiencies made possible by IT, for example, creating scale economies that favor 

larger firms and thus more concentration at the industry level [27]. In a classic study, Clemons 

and Row [27] illustrated how IT-enhanced order entry systems allowed McKesson to reap the 

benefits of scale in warehousing and other operations. This encouraged growth, but because the 

technology was easily imitated, competing wholesalers also were able to expand. Rapid 

consolidation in pharmaceutical wholesaling follows, but the market positions of leading firms 

were not radically affected.   

Not all industries experience the same effect; in some cases there are clear winners and losers 

[61]. Segars and Grover [61] argued that, although electronic order entry did not reconfigure the 

“strategic groups” in drug wholesaling, it did alter the strategic groups in the airline and 

industrial chemical industries. 

The mortgage industry has experienced significant consolidation in recent years [47]. Yet, 

greater use of IT has also been implicated in the break-up of the mortgage value chain into 

specialized functions like servicing, with consolidation occurring within these stages of the chain 
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[36, 68]. Greater use of coordination standards within the industry might exacerbate these trends 

– specialized organizations can capitalize on their greater production capacities through 

improved transaction capabilities with adjacent players in the value chain, creating a cycle of 

vertical aggregation accompanied by consolidation within value chain stages [38]. 

IT and Vertical Disintegration.  A frequently discussed potential industry-level impact of 

using IT for interfirm coordination is increased outsourcing [26, 40, 42, 45], leading to more 

fragmented value chains. These arguments rest on transaction cost theory, which analyzes 

organizations' make or buy decisions in terms of the differential governance costs of internal 

production versus market coordination [72, 73]. Transaction cost theory is mainly used to 

explain situations of market failure [33], but IS researchers have emphasized how computer 

networks can result in greater outsourcing [45].   

According to the electronic markets hypothesis [34], many of the costs of coordinating with 

the market are reduced through the use of electronic networks. Malone et al. [45] argued that 

electronic networks enable brokerage effects, facilitating match-making between buyers and 

sellers. By increasing access to a greater number of potential suppliers, as well as improving the 

transparency of offers, the use of electronic networks is proposed to reduce organizations' 

vulnerability to opportunism. Moreover, improved coordination afforded by network-based 

transactions further encourages organizations to take advantage of more efficient producers 

rather than to rely on their own internal production. Electronic market researchers used this 

perspective to anticipate significant industry structure changes due to organizations' abilities to 

reduce search and coordination costs, especially in dealing with distant trading partners [6, 7, 

45]. 
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Theoretical and empirical critiques of the electronic markets hypothesis have been advanced, 

suggesting that somewhat different types of industry structure changes might result from the use 

of networks [70]. Indeed, in the original Malone et al. [45] paper, an alternative industry 

structure outcome was the potential for what were called electronic hierarchies. Empirical work 

in a number of different industries, including the mortgage industry, suggests that electronic 

hierarchies are more prevalent than would be expected from the electronic markets hypothesis [8, 

22, 26, 34, 42]. Explanations emphasize the reduced exposure to opportunistic behavior afforded 

by more tightly-coupled linkages with a smaller number of suppliers, the need to ensure adequate 

return on transaction-related investments, obligations arising from social embeddedness, and the 

need to account for non-contractible investments such as quality, responsiveness and innovation. 

 
Whether via electronic markets or electronic hierarchies, the increased use of IT for interfirm 

coordination is argued to yield greater reliance on outsourcing.  However, much of the work in 

the area has occurred prior to the evolution of low cost, vertical IS standards across 

organizations. What additional industry structure effects might the widespread use of such 

standards create?  First, if indeed the use of standards lowers costs so much that even smaller 

organizations can use networks to engage in transactions easily with all other industry 

participants, then some of the relationship-specific investment effects noted above might be 

diminished. Malone et al.[45] refer to the growing use of standard network protocols as an 

important reason why the electronic market effect would prevail.  Moreover, a multi-decade 

study of the mortgage industry has, in fact, linked episodes of vertical disaggregation in the value 

chain to the use of standardized coordination mechanisms (e.g., automated underwriting and 

credit scoring) [37].  So vertical IS standards may finally enable the proliferation of electronic 

markets in the industry, and encourage more disaggregation and specialization in the value chain. 
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IT and Disintermediation. The growing use of standardized electronic networks has also 

been theoretically linked with the potential for buyers and sellers to bypass middlemen 

(intermediaries) in the value chain—an effect often called disintermediation. Certain types of 

organizations might become unviable when interorganizational networking becomes pervasive 

[69]. This effect has also been linked to transaction cost theory, in that networks reduce the costs 

that organizations incur when they access non-adjacent participants (e.g., a producer directly 

selling to end buyers rather than selling through wholesalers and retailers).  

The potential for manufacturers to bypass wholesalers for direct exchange with downstream 

retailers has been raised in a variety of contexts [27].  With the growth of Internet-based 

electronic commerce, the bypassing of traditional intermediaries was increasingly predicted [10, 

69]. The predicted trends did not materialize. Electronic networks can also reduce the costs of 

using intermediaries, reinforcing existing value chain structures [59, 60]. Traditional 

intermediaries sometimes re-establish themselves online in a process called reintermediation 

[20]. Furthermore, the Internet can open the door to new forms of intermediation due to changes 

in transaction costs and the need for new types of skills for e-commerce.  

Whether widespread use of vertical industry standards for interorganizational coordination 

promotes or inhibits disintermediation might depend upon the nature of the standards 

themselves. If the standards obviate the need for services provided by intermediaries, then the 

intermediaries must either redefine their role or risk bypass. This risk could encourage threatened 

organizations to be more active in the standards-setting process, in order to limit the scope of the 

work undertaken and preserve their position in the value chain [47, 63]. 

IT and New Entrants.  The special case of information goods has attracted much recent 

attention.  In these analyses, IT lowers the costs of producing and distributing information goods, 
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threatening industry incumbents by promoting bypass by content creators as well as entry by new 

distributors [12, 23, 24].  

Our focus is not on internal production of information goods, but on the impact of vertical 

coordination standards.  Such standards can make it easier for new players to enter the market 

and compete with established organizations by reducing consumer search costs, for example. In 

the mortgage industry, at least two types of players are competing with traditional lenders.  First, 

national mortgage brokers and lenders have appeared in what was formerly a relatively local 

market, prompted by the ease with which consumers can now search for the best rates. Second, 

new Internet-based intermediaries have appeared that encourage direct competition among 

lenders for a requested mortgage loan, creating downward pressures on prices [24]. With more 

widespread use of Internet-based standards, this trend might accelerate.  

In the next section, we consider how the specific nature of vertical coordination standards 

might play a role in industry-level outcomes.  

EDI Vs.Vertical IS Standards: Effects on Industry-Level Outcomes  
 
The vast body of research on the adoption, assimilation, and effects of EDI and IOS provides 

a strong platform for predicting the potential industry structure changes associated with the 

introduction of vertical IS standards. In general, the benefits of using EDI/IOS (EDI henceforth) 

for individual organizations can be categorized as follows [18, 25, 52]: 1) operational benefits 

from better business document handling (e.g., reduced administrative costs), 2) operational 

benefits from better use of electronically-captured information (e.g., reduced cycle time, better 

deployment of customer-related resources), 3) strategic benefits (e.g., new products/services, 

increased revenue), and 4) non-economic benefits (e.g., better relationships with business 

partners). The literature supports the conclusion that many companies (generally suppliers, 
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generally smaller in size) implemented EDI largely because they were requested (coerced) to do 

so by larger, powerful customers. Some reluctant EDI adopters obtained economic benefits [43, 

51, 65], however, many failed to do so [39, 44, 46, 67]. 

The consensus in the literature is that, whether initiators or adopters, organizations cannot get 

advanced operational benefits (e.g., information use benefit) or competitive benefits from use of 

EDI without both improving their business processes [21, 43] and integrating EDI with high-

quality (i.e., internally integrated) systems [51, 54, 66]. This conclusion does not imply that all 

EDI adopters would achieve benefits if only they made process changes and integrated EDI with 

their internal systems: Both process improvement and system integration are seriously hampered 

by the lack of universally accepted EDI standards. Even where industry-level agreement exists 

on the structure of EDI transaction sets, differences in the interpretation of standards or unique 

company requirements contribute to high electronic interchange costs by requiring multiple 

parallel system integrations and business processes [30, 41, 53, 71]. 

Even though universally-adopted data and document standards would make it easier for 

organizations to change their processes and integrate systems, several authors have persuasively 

argued that some potential EDI adopters have virtually no ability to benefit from electronic 

interchange even given the existence of standards. The reasons are several: some small 

organizations have no “processes” to reengineer, since they have so few transactions to perform; 

they may have no internal systems with which to integrate; and they may have few partners with 

whom they could use EDI, thereby leveraging their initial investment [9, 44, 46]. Thus, almost 

any cost of adoption might be too high to promote full adoption of electronic interconnections, 

leaving larger partners with the costs of maintaining parallel processes. Consequently, some 

argue, the larger organizations that benefit most from electronic interconnection should be 
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willing to provide significant benefits for the partners’ to adopt EDI (such as substantially 

improved payment times) and to absorb or subsidize the majority of their partners’ adoption 

costs [9, 32, 57].  

How could vertical industry XML-based standards improve this situation? Table 1 breaks 

down the cost elements involved in adopting EDI and compares them with vertical IS standards. 

The comparison suggests two major conclusions.  

INSERT TABLE 1 ABOUT HERE 
 

First, vertical IS standards substantially lower the costs of participating in electronic 

interchange for smaller organizations. The reason is that XML-based standards involve not 

simply agreement on transaction formats, but also standardized data definitions. This level of 

standardization could eliminate the need for parallel processes and multiple electronic interfaces. 

Furthermore, the existence of XML-based standards could increase the market for IT products 

and services conforming to the standards, thereby increasing the incentives of IT vendors to 

develop such products and services. Small companies are much more likely to purchase packages 

than to develop them internally. If standards are built into the packages that small businesses 

would use to manage their businesses in any case, the cost of vertical IS standards adoption is 

virtually nil, and many such small businesses can be expected to adopt electronic interconnection 

with standards-compliant partners.  

Second, larger companies that already have servicable EDI connections face substantial 

conversion costs to adopt vertical IS standards because of their installed legacy systems. The 

problem is compounded for larger companies that do not already have a fairly high level of 

internal systems integration, since they would be required to make a standards-compliant 

interface for each of their affected internal systems. Furthermore, since these large organizations 
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may have strategies of trying to lock in their business partners via proprietary interfaces, 

converting to vertical IS standards would appear not to be in their interests [28].  

Together, these conclusions suggest that vertical IS standards do have the potential to trigger 

changes in industry structure other than consolidation by leveling the playing field between 

larger and smaller organizations. However, whether such an outcome occurs will depend in part 

on the responses of larger organizations. Will they attempt to increase their operational benefits 

from electronic interconnection by using vertical IS standards to expand the range of 

electronically connected partners and automated transactions? Or will they attempt to minimize 

conversion costs or to maintain strategically advantageous proprietary linkages by failing to 

adopt the standards or by implementing standards in a way that decreases benefits for their 

smaller partners?  

 
APPROACH 
 

Our research strategy for addressing these questions is a case study of the vertical IS 

standardization effort in the U.S. home mortgage industry, known as MISMO for “Mortgage 

Industry Standards Maintenance Organization” (www.mismo.org). MISMO was established in 

1999 to coordinate the development and maintenance of vendor-neutral XML-based transaction 

specifications to support data sharing among the many participants in mortgage lending 

processes. MISMO’s founders included the Mortgage Bankers Association of America (MBAA) 

(www.mbaa.org) and several of its most prominent members. The MBAA is the leading 

association for companies in the commercial and residential real estate finance business. Its 

approximately 3,600 members cover all industry segments, including mortgage lenders, 

mortgage brokers, thrifts, mortgage insurance companies, and many types of software 
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companies. The MBAA represents the industry’s legislative and regulatory interests, and 

conducts educational activities and research for its members. 

Evidence for our analysis comes from in-depth interviews, documents and observation over a 

thirty-month period. Our primary data source was interviews with key informants involved with 

mortgage industry standardization activities. All three authors conducted face-to-face interviews 

with MBAA staffers in Washington, DC. We also conducted telephone interviews with six 

additional active MISMO participants from different parts of the mortgage value chain, including 

a government sponsored enterprise (GSE), a mortgage information and document services 

provider, a mortgage insurer, a mortgage credit reporting company, and two mortgage 

information technology vendors. In addition, we interviewed representatives from an industry 

group that supports several standardization efforts including MISMO (and who can therefore 

compare the mortgage industry experience with that of other industries), as well as three 

executives in leading mortgage industry companies.  An additional source of information was 

observations and interviews at two industry meetings: the Mortgage Technology Conference in 

Orlando, FL in March 2003, and the MISMO Trimester Workgroup Meeting in Dana Point, CA 

in January 2004.   

 
THE MORTGAGE INDUSTRY 
 

The U.S. home mortgage industry is characterized by high fragmentation, with several 

thousands of mortgage bankers and brokers, and a high degree of vertical disintegration, with 

numerous players such as bankers, brokers, credit agencies, appraisal, title, escrow companies, 

etc. [35]. Rapid consolidation and some re-integration appears to be occurring among the larger 

mortgage banks [68]. Automation and IT-enabled standards are said to be playing an important 

factor in both structural evolutions [36, 68].  
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There are two mortgage industry markets: the primary market, where borrowers obtain loans 

from originators, and the secondary market, where mortgages are sold by originators and bought 

by investors [29]. The key primary market processes are origination (including application and 

underwriting—which considers the borrowers’ credit and property characteristics), closing and 

recording (legal transfer of the property), and servicing (receiving payments, managing tax and 

insurance escrows, monitoring delinquencies, managing foreclosures, and making payments to 

investors) [29]. Today, more than half of all mortgages are sold to the secondary market, with the 

remainder held in portfolio by lending depository institutions [68]. Originating mortgage bankers 

can sell their loans directly to investors or to one of the GSEs, who package and securitize the 

loans and sell interests in the securities to investors [29]. The GSEs, including Federal National 

Mortgage Association (FNMA, also called Fannie Mae, www.fanniemae.com/index.jhtml) and 

the Federal Home Mortgage Corporation (FHLMC, also called Freddie Mac, 

www.freddiemac.com), are private corporations chartered by the U.S. federal government to 

create and grow the secondary mortgage market [29]. In 2003, roughly 50% of the $6.3 trillion in 

outstanding U.S. mortgage debt for single-family residences was held in portfolio by the GSEs or 

by investors in the form of mortgage-backed securities guaranteed by the GSEs [29]. 

The Need for Mortgage Industry Standards 
 

Value chain fragmentation and other features of the mortgage industry (such as considerable 

regulation) create numerous coordination problems that electronic interchange via XML 

standards are expected to solve. According to our interviews, the major reasons for pursuing 

vertical IS standards in the mortgage industry include:   
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• Rekeying. Industry experts estimate that some mortgage lenders manually key-enter 

basic mortgage application data as many as seven times due to unintegrated back office 

systems.  

• Forms proliferation. Because of differences in state and local regulations, as many as 

30,000 different proprietary forms are used in the industry today, making forms 

management a major challenge.  

• Lost documents. Major mortgage banks expend considerable labor in filing and 

retrieving paper documents. One major mortgage bank operates a Lost Mortgage 

Department with over 200 employees. 

• Customer frustration. Taking out or refinancing a mortgage loan can take months. 

Customers often don’t know what their closing costs will be until the date of closing, and 

lenders often cope with uncertainties by initially overcharging and then refunding the 

balance.  

• Post-closing process problems. A considerable cost of mortgage lending is the post-

closing correction of errors generated during the origination process (e.g., missing 

documents and signatures).  

• Secondary market processes. The paperwork doesn’t end with post-closing 

reconciliation. Mortgages are frequently resold after closing, and mortgage servicing is 

often managed by parties other than the original lender—transfer processes that offer 

many opportunities for errors. 

Another frequently-stated rationale for mortgage industry standardization is to make both 

large and small companies into nimble competitors:  “Data standards help the smaller 

companies play in the same ball field as the larger companies, and they help the larger 
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companies be as nimble as the smaller ones.” [11] 

Standardization in the U.S. Home Mortgage Industry 
 

The two major forces for standardization in the industry are the MBAA and the GSEs. The 

major milestones of standards development in the mortgage industry include: 

• 1970s: GSEs mandated underwriting guidelines and documentation requirements 

• 1988-89: GSEs standardized the mortgage application form; EDI standards groups were 

formed in several industry segments: mortgage banking, credit, insurance 

• 1994: GSEs rolled out automated underwriting (AU) software  

• 1999: MISMO was formed, enfolding many earlier EDI standards groups  

• 2001:  GSEs agreed to adopt MISMO standards for transactions with other industry 

participants, vastly increasing the chances of widespread adoption of the standards. 

MISMO Standards and Governance 

MISMO can be viewed as two standardization efforts in parallel. The first concerns data 

standards for mortgage transactions related to loan origination, secondary marketing, servicing, 

and real estate services. Examples include: (for origination) application, closing, underwriting, 

(for secondary marketing) bulk pool transfer, commitment, funding, (for servicing) cash 

transactions, credit reporting, default management, and (for real estate services) appraisal, credit, 

escrow and settlement. One of MISMO’s major accomplishments has been the development of a 

mortgage industry-wide data dictionary covering 3,400 unique industry-specific business terms. 

The second track in the MISMO standardization effort, launched in 2001, concerns process 

standards to enable fully-electronic mortgages, from initial application, through closing and 

recording, and through sale in the secondary market and transfer of mortgage servicing rights. 

The passage of the Uniform Electronic Transactions Act (UETA) in 1999 and the Electronic 
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Signatures in Global and National Commerce Act (E-SIGN) in 2000 made it possible to envision 

a mortgage lending process that produces legally-binding mortgages entirely without paper, by 

allowing for electronic signatures. A true e-mortgage is originated, closed, recorded, stored (in 

an electronic registry) and delivered to a secondary purchaser entirely in electronic form. 

More than 250 organizations and 1,000 individuals are involved in more than 30 MISMO 

workgroups. Our observations at MISMO workgroup meetings and interviews with industry 

players confirm that MISMO employs an open and democratic approach to the development and 

maintenance of standards. Members describe the behavior of participants as altruistic. Large and 

small members each have one vote and many decisions are made by consensus, in sharp contrast 

to other standards-setting organizations in which members are often fiercely competitive. A 

Governance Committee, elected from a cross-section of the industry, provides oversight for 

MISMO's administration and policy development.  

Implementing MISMO Standards: Anticipating and Achieving Benefits  

Achieving the hoped-for benefits of vertical IS standards depends on widespread adoption. 

Rogers [58] defined adoption as a decision to make full use of a new idea as the best course of 

action available. As in many other spheres, widespread adoption of mortgage industry XML 

standards adoption is problematic. As Mase [48] (p. 123) writes:   Despite the fact [the 

mortgage] industry has a lousy track record of successful technology implementations, I think 

the real challenge is getting mortgage participants to use the technology. That’s because it 

requires them to change the way they do business.”  

Regardless of industry, organizations can be expected to adopt standards when the benefits of 

standards adoption outweigh the costs [58]. Few organizations are likely to adopt an innovation 

extensively without trying it first on a probationary basis, but it can be very difficult to 
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implement vertical IS standards on a limited trial basis. Because vertical IS standards adoption 

might be perceived as an all-or-nothing choice, organizations might delay adopting as long as 

possible, observing the actions their competitors and evaluating first-mover experiences. Au and 

Kauffman referred to this situation as “rational expectation adoption” [5] and the “should we 

wait?” dilemma [4]. 

 
MISMO STANDARDS: POTENTIAL INDUSTRY-LEVEL EFFECTS AND THE ROLE 
OF IMPLEMENTATION CHOICES 
 

Because MISMO standards are currently being introduced in the mortgage industry, it is too 

early to measure specific industry-level outcomes. However, we report on the emerging trends 

that surfaced in our study. Next, we discuss how technical implementation choices might affect 

the mortgage industry structure changes that eventually unfold. 

Potential Structural Changes in the Mortgage Industry 

We earlier questioned whether vertical IS standards are likely to result in greater 

consolidation of the mortgage industry or will lead to other forms of structural changes including 

vertical disintegration and more outsourcing, bypass of intermediaries, or growth of new 

entrants.  

MISMO Standards and Industry Consolidation. The mortgage industry has undergone 

considerable consolidation in the past decade—changes attributed by many experts to IT [36]. 

Since 1992, 17 of the 25 largest residential lenders in the mortgage industry have disappeared 

from the market [31]. Today, the top five lenders provide over 50% of loans, while the top ten 

mortgage servers control more than 50% of this segment [47]. This trend, however, predates the 

availability of MISMO standards. Interviewees noted that small organizations continue to 

prosper in niche markets, and it is not just the larger organizations that are enabled by standards 
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to grow: “Over the past six or seven years, [my company] has gone from a nobody in the 

industry to [a leading player]. On the disadvantage side, because of the growth and use of 

standards that helped [my company] grow, it also helped a lot of smaller [companies] establish 

themselves by using those standards. Because anytime you set or establish a data standard, what 

is being put out there is not just data formats, there's a lot of industry knowledge that goes into 

those data standards.” (Executive, mortgage-related services company A, 9/30/2003) 

What seems to be emerging is a two-tier structure of a few very large and growing 

organizations and many small organizations, but few organizations of intermediate size. This 

evidence suggests that industry-level structural changes resulting from the introduction of low-

cost vertical IS standards differ qualitatively from simple consolidation favoring large 

organizations. 

MISMO Standards and Vertical Disintegration.  At the same time that consolidation 

among the largest players is occurring, there is evidence of increased outsourcing, driven by the 

reduced coordination costs afforded by vertical IS standards [37]. For example, Jacobides 

described several episodes of vertical disintegration of the mortgage industry value chain—the 

separation of mortgage brokering from mortgage banks, the separation of loan provision from the 

secondary investment market, and the separation of mortgage origination from mortgage 

servicing—and attributed them in part to the use of standardized coordination mechanisms such 

as automated underwriting and credit scoring [34].  

Greater outsourcing has not diminished organizational performance in the industry. On the 

contrary, overall efficiency seems higher than in the past. Interviewees reported that credit 

scoring and automated underwriting had shortened the loan approval process from four to six 

weeks thirty years ago to a few minutes today. This improvement was enabled in part by 
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mortgage bankers outsourcing the labor-intensive in-house evaluation of borrowers’ 

creditworthiness through the use of standardized, externally-produced Fair Isaac Credit 

Organization (FICO) scores. Vertical IS standards can also promote outsourcing by eliminating 

lock-in effects caused by proprietary technology: “[When there are] seven or eight companies 

out there using the standard, if one company starts providing poor service, it makes it easy for 

[their customers] to switch to a different company who is using the same standard.  Whereas 

when they're on proprietary standards, they're locked into the company that they're doing 

business with.” (Senior IT specialist, credit services company, 9/30/2003) 

MISMO Standards and Disintermediation. Hess and Kemerer's [34] 1994 study of the 

mortgage industry explored whether loan origination systems encouraged wholesale mortgage 

lenders to develop direct relationships with real estate agents, leap-frogging over the mortgage 

brokers and the traditional mortgage lenders. Although they did not find evidence of 

disintermediation at that time, new threats to intermediaries in the mortgage value chain have 

recently emerged. Interviewees expressed particular concern that vertical IS standards, in 

general, and e-mortgage standards, in particular, reducing the value of the intermediary role 

played by document preparation companies, forcing them to change their role or exit the 

business. In the words of one interviewee: “As you move into the electronic world, some 

opportunities disappear and new opportunities arise, and maybe it’s a little different way of 

doing business, but you …  always readjust yourself”. (IT executive, mortgage-related services 

company B, 10/20/03)  

MISMO Standards and New Entrants. Widespread implementation of MISMO standards 

can be expected to open the door to additional new entrants, including new types of 

intermediaries. Internet standards have already promoted the emergence of successful new online 
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lenders including Quicken Loans (www.quickenloans.com) and e-Loan (www.e-loan.com). 

Another new entrant, Lending Tree (www.lendingtree.com), consolidates lenders’ offerings to 

allow consumers easier access to a wider range of mortgage products. By enabling more efficient 

transfer of information among organizations, MISMO standards may promote the development 

of even more innovative business models.  

Yet another way that MISMO standards can promote industry structure change is by enabling 

new forms of individualized mortgage products, which may open the door to newer, more nimble 

competitors. Industry experts give automation the credit for the development of adjustable rate 

mortgages [36]. Some mortgage lenders offer more than 350 mortgage product variants today, 

compared with about thirty just ten years earlier [31]. One interviewee described the potential as 

follows: “Let’s say [a customer] tells you, ‘I’m going to retire in 17 years nine months two 

weeks and four days. This is the date I would love to have my mortgage paid off.’  Systems today 

just do 30-year amortization.  So what you’d have to do is tell the borrower well go ahead and 

make your normal payment but pay an extra $87.23 and that should be about right, which is a 

pain … .  So we think that customer retention can be increased by giving that customer what they 

want.  Maybe there’s a schoolteacher who doesn’t have a paycheck for three months a year.  

Give them a mortgage that where there’s only nine payments.”  (CEO, major mortgage lender, 

7/25/2003) 

Summary. Our case analysis suggests that the widespread use of vertical IS standards could 

lead to a number of industry structure changes, over and above a simple continuation of the trend 

towards consolidation, whereby less efficient smaller organizations are absorbed by more 

efficient larger players. Larger organizations are likely to continue to grow as they reap the scale 

benefits arising from enhanced efficiency. However, increased disintegration, greater 
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opportunities for intermediation, and ease of entry for new organizations are also plausible 

outcomes of standards-enabled improvements in interorganizational coordination. Whether these 

alternative outcomes occur is likely to depend on implementation choices as we discuss below. 

MISMO Implementation—Issues That Could Affect Industry Structure Change 

The vision of MISMO’s data standards is “straight-through processing” across the mortgage 

industry value chain. Each participating company (brokers, credit agencies, appraisal companies, 

lenders, GSEs) would employ the IT of its choice. Whenever a participant needed to pass 

documents to another party, it would be able to generate automatically, and transmit 

electronically, MISMO-compliant output. Recipients could accept that output automatically as 

input to their own systems without rekeying or translation. The envisioned benefits include: 1) 

no need for labor-intensive and expensive use of printing, couriers and fax, 2) elimination of 

rekeying, 3) increased process speed from nearly instantaneous documents transfer, and 4) a 

platform for higher order benefits, such as better decision making, process streamlining, new 

products and services, and new forms of interorganizational collaboration.  

Mortgage industry participants could, however, implement MISMO standards in ways that 

will not result in straight-through processing. Table 2 describes the options. Perhaps the most 

important consideration is whether participants deploy the capability to send and receive 

standards-compliant messages or whether they employ translations programs to convert system 

outputs into compliant format.  

TABLE 2 ABOUT HERE  

Translation. Employing translation appears to be the lowest cost option for becoming 

standards-compliant. This choice does not require replacing legacy systems or modifying them to 

produce standards-compliant output. However, the disadvantages of translation are several. 
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Translations always entail the possibility of errors that require manual correction. In addition, 

commercial translation programs or third-party services can be expensive, and organizations that 

have built their own in-house systems or have heavily modified commercial mortgage industry 

packages may not be able to use commercial translation programs. (By contrast, straight-through 

processing does not require translation, merely “parsing”, i.e., using inexpensive open-source 

software for compliance checking.)  

An additional problem is that translation often operates on batches of documents, reducing 

transfer speed relative to straight-through processing, and might involve separate manual 

processing. Even though the output of batch translation is MISMO-compliant, the receiving party 

has to perform manual processes to accept this input. In brief, under this scenario, the two parties 

would be “compatible” but would not be fully “interoperable” [1]. 

Because of the disadvantages of translation, it is useful to consider the alternatives. 

Upgrading/Conversion. Companies that already employ off-the-shelf mortgage industry 

software or IT services from an application service provider often find it quite straightforward 

and inexpensive to become MISMO-compliant. Many vendors of software for the mortgage 

industry have already announced the MISMO-compliance of their software. Examples include 

Atone Software (www.atone.com) and a joint development of Dynatek (www.dynatek.com) and 

a la mode, inc. (www.alamode.com) [3]. Not only is the upgrade approach relatively hassle-free, 

it is also likely to result in straight-through processing. 

 

The smaller players in various segments (credit, brokerage, lending) are most likely to adopt 

this solution. They probably already use commercial packages for which MISMO-compliance is 
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under development. Alternatively, their relative costs for switching packages to achieve MISMO 

compliance are likely to be lower than those of larger organizations. 

New development. Another option is to develop software from scratch. MISMO has 

published implementation guides to support software development by end-users as well as 

vendors. New entrants and small- and medium-sized companies with strong IT skills may be able 

to develop new MISMO-compliant capabilities from scratch at relatively low cost, because they 

are not hampered by the need to incorporate legacy IT components. 

Retrofitting existing software. Many vendors and larger organizations have significant 

investments in legacy systems that would be too costly or too risky to replace all at once. These 

organizations face the choice of building and using translation programs, with the disadvantages 

discussed above, or of retrofitting software to achieve MISMO compliance. Either approach can 

be difficult and failure-prone. Implementers will likely experience one or more of several 

challenges outlined in MISMO’s “XML Implementation Guide: General Information” [50]: 

• XML reserved characters. “… [I]gnoring these reserved characters (&, <, >,’, “) is a 

frequent cause of errors in mortgage data. … Some XML software systems will 

automatically do the conversion of the XML reserved characters; otherwise [special 

programming will be required]” (p. 3-1) 

• Location of the DTD. “… [W]hen sending XML files to your trading partners, they may 

have differing requirements for where the DTD is to be found by their processing 

software. … [T]rading partners may ask you to specify a directory path or URL for 

locating the DTD.” (p. 3-3) 

• Handling attributes with no data. “When processing XML data from your business 

partners, you should be aware that there are two valid ways of showing (or not showing) 
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that an attribute has no data value. The preferred method is just to not include the 

element name in the XML file.” (p. 3-6). 

In addition, implementers of translation programs and software retrofits can face challenges 

due to legacy system fragility.  

Coping with internal integration challenges. Large mortgage industry participants face 

three sources of complexity when pursuing MISMO compliance. First, they could have multiple 

unstandardized and unintegrated instances of the same type of system because of growth through 

acquisition. For example, the CEO of the residential lending unit of a large financial services 

company told us that his company had thirteen different loan origination systems when it started 

developing a single processing platform. (The company had concluded that available software 

packages were inappropriate.) Second, large lenders often do business through multiple channels 

(e.g., retail, wholesale/broker, correspondent, and web) and could have separate systems to 

support each sales channel. Third, large lenders could have different mortgage loan products 

(e.g., fixed-rate, adjustable, home equity), each supported by a different system.  

Lenders with complex, unintegrated systems must either implement MISMO standards on a 

system-by-system basis or create an integrated service delivery platform. Either way involves 

challenges. In the first place, legacy mainframe systems do not readily lend themselves to XML-

based web services:  “[T]here's a lot of legacy technology around the industry.  [Some large 

lenders] missed certain windows to rewrite their platforms. [Their systems are not] XML friendly 

… .A lot of these platforms run on mainframes, … they weren't designed to perform with Internet 

traffic.  … [Those lenders] have to augment that technology with complementary software that 

pulls functionality out of the loan origination system into a complementary platform, which 

allows them to become more e-commerce friendly, have greater access to outside parties, but it 
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also opens up different challenges, which is how to you keep a centralized view of your data, 

your loan file.  So you're solving some shorter-term issues and have other longer-term struggles 

you have got to continue to deal with and new ones you're introducing”  (Executive, mortgage-

related services company C, 9/30/03) 

This interviewee further explained that their very size might keep large lenders tied to their 

legacy mainframe platforms, because: “… those systems tend to be able to handle more volume 

by design. And so, as more and more consolidation happens, lenders tend to keep relying on 

those legacy platforms to merge new divisions or new branches or the smaller companies that 

they've acquired.  What's happening is the old [technology] is almost getting bigger.  … So I 

think it's actually having sort of a negative affect of moving technology to a newer place.”  

(Executive, mortgage-related services company C, 9/30/03) 

The challenges of implementing MISMO standards without significantly upgrading the 

legacy environment first could lead some large lenders to delay adoption. Because most large 

lenders long ago deployed proprietary EDI connections with their major business partners, they 

may perceive little benefit from adopting MISMO standards. Large lenders that decide to replace 

their legacy systems face a multi-year implementation process. For example, the lender with 13 

different origination systems began planning in 1996 and is only now in the final stages of the 

project. The Senior Vice President for IT planning of another major residential lender discussed 

his company’s “major, multi-year” initiative to replace legacy systems “with a single 

environment that will support all of our products and all of our channels” (7/23/03). 

MISMO standards as a spur to integration. Although lack of internal systems integration 

might discourage some large organizations from implementing MISMO standards, the existence 

of MISMO standards could ironically convince other large lenders to develop integrated 
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platforms. MISMO-compliant small companies and start-ups would have significant advantages 

in their ability to grow, to implement process innovations, and to introduce new products and 

services that large non-compliant companies would not have. 

The earlier-quoted CEO explained that a single operating platform would improve execution, 

enable more rapid integration of acquired companies, and drive cost efficiencies:  There’s 

nothing better to get people focused on the same page, get your arms around them in terms of 

brand and culture, than to have everyone on the same operating platform. We view this 

deployment when complete as a very important future strategic advantage for us.  We’ll be able 

to do acquisitions and immediately go in and leverage the existing scalable technology which 

will help us integrate [the acquired companies], and also allow us to achieve the cost efficiencies 

that we want almost immediately.” (CEO, major mortgage lender, 7/25/03) 

Other interviewees emphasized the potential of integrated systems across the value chain to 

support process innovations:  “[Improved business processes] will become endlessly available to 

us.  We just don't know exactly what they are yet.  I can give you one more example. We know 

that it would be a good thing if it was possible to get payoff information on loans that were paid 

off instantly and in an automated fashion.  That’s pretty logical, so why has no one ever done it 

before?” (Senior executive, mortgage services firm, 8/27/04)  

In addition, some interviewees emphasized that internally and externally-integrated systems 

could support data mining and enable mass-customized development of customer-specific 

products and pricing. Other industry experts anticipate new forms of interorganizational 

collaboration based on advanced IT capabilities: “In the next five years we won’t see many 

incredible advancements [in information technology]; rather, people will start collaborating 

more with different technological capabilities. One company may have an underwriting system, 
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one a cool doc engine, and another a smart borrower best-execution engine. What we see and 

what we think will continue to happen is that companies will tap into other vendors’ engines 

electronically to provide the best service possible.”  [2, p. 59]. 

Because of potential benefits such as these, some large companies will undoubtedly choose 

to implement MISMO standards by redeveloping their internal systems, despite costs and risks 

that would otherwise delay their adoption. Indeed, one industry expert told us that a few large 

lenders were using the MISMO standards as a way to build internal systems integration, not just 

interchange with external partners. Nevertheless, other large companies will undoubtedly avoid 

implementing the standard or implement it in ways that fall short of the straight-through 

processing ideal, diminishing their own benefits and those of their partners. 

Implications. In this section we discussed what is required to reap the benefits of MISMO 

standards. We characterize the short term prospects of adopting and implementing MISMO 

standards as follows: 

• Some small organizations with low IT knowledge and skills and some large organizations 

with complex legacy IT environments and effective EDI technology will delay 

implementing MISMO standards. 

• Nevertheless, many small organizations will be able to adopt MISMO standards easily at 

relatively low cost through vendor offerings. These organizations may have the ability to 

hold their own and grow in the face of competition from larger organizations. 

• Some large organizations will be unable to implement MISMO standards because of their 

poor internal IT environments.  

• Business partnerships in which MISMO standards are adopted by more partners will be 

more effective (in terms of process cost and speed) than partnerships in which MISMO 
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standards are not adopted or are adopted by fewer partners. 

• Business partnerships in which one or more partners implement MISMO standards with 

translation, especially in the batch mode, will not realize the level of benefits possible 

with straight-through processing. 

• Business partnerships that use MISMO-enabled integration as a point of departure for 

significant interorganizational process reengineering will achieve greater benefits than 

those that do not. 

• Organizations and partnerships that adopt MISMO standards are likely to experience 

periods (of varying duration) in which mortgage loans are partially, but not fully 

electronic. Transitional problems will occur. 

 

DISCUSSION 

Our case analysis of the mortgage industry suggests that the effects of Internet-based vertical 

IS standards may not parallel earlier experiences with EDI, despite the fact that both are 

industry-specific standards for interorganizational transactions. Whereas EDI was too costly for 

small organizations to adopt and deploy advantageously, the benefits from XML-based vertical 

IS standards are likely to experienced by smaller as well as larger organizations. Consequently, 

whereas EDI promoted simple consolidation, with large companies getting larger, XML-based 

standards could promote more complex industry structure changes. For example, in addition to 

greater consolidation at the top end of the size spectrum, the industry might experience even 

greater vertical disintegration, disintermediation, and the emergence of new entrants, including 

new types of intermediaries.  

Our case analysis enables us to explain that these industry-level outcomes may differ from 

the earlier experience with EDI not simply because of relative technology. Lower costs do imply 
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that more companies will adopt and implement standards-based technologies in the mortgage 

industry.  However, as our case demonstrates, organizations will implement vertical IS standards 

in ways that yield differing degrees of integration with existing systems. Some large 

organizations will implement MISMO standards by redeveloping their internal systems, despite 

high costs and risk. Indeed, many large lenders are making already significant progress toward a 

technical and organizational infrastructure enabling a leaner, end-to-end mortgage process. Other 

large players are likely to avoid standards implementation or implement the standards in ways 

that will not achieve straight-through processing. Many small organizations are likely to 

implement MISMO standards due to low cost and attractive vendor offerings. Finally, benefits 

will further depend upon the choices made by transaction partners, who take their own 

approaches to implementation. Our interviewees explained that even large organizations with 

significant IT sophistication may have conflicting priorities regarding standards adoption. 

Collectively, these results argue for theoretical developments and more empirical research on the 

links between patterns of standards implementation and their industry-level effects.  

Our data suggest that specific characteristics of the standards proposed in particular 

industries are important factors in the nature and extent of industry structure changes observed. 

For example, the RFID standards emerging in retail supply chains help organizations locate and 

account for products, but they do not directly address the content and format of business 

transactions among organizations in the same way that MISMO standards do. Thus, an analysis 

unique to the particulars of RFID standards would be required for plausible hypotheses about 

industry-level effects of those standards. Hence, we do not claim that our specific conclusions 

about the mortgage industry would generalize to other contexts. However, we do propose our 

broader conclusion—that patterns of standards implementation affect industry-level structural 
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changes—as a generalization that can and should be tested in other contexts.  

CONCLUSION 

Our paper contributes to the literature on interorganizational systems by extending prior EDI 

research to include newer XML-based vertical IS standards. We develop theoretically-guided 

expectations for industry structural change moderated by the technical choices organizations 

make in implementing standards. We illustrate with a case study of the U.S. home mortgage 

industry how the implementation of vertical IS standards can lead to a variety of industry-level 

outcomes beyond simple consolidation.  We also describe a range of implementation strategies 

available to organizations that adopt vertical IS standards. 

The increased affordability of Internet-based vertical IS standards implies that their effects 

will be far more pervasive, while at the same time providing greater flexibility in implementation 

strategies. Clearly, new analyses in other industries are required, as is the need to monitor 

changes at the industry level over time.  At this early stage, our case analysis highlights the need 

for IS researchers to reconsider interorganizational systems in this new emerging technology 

context. 
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Figure 1: The Mortgage Industry Value Chain and Markets 
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Table 1. Comparing EDI with XML-based Vertical Industry Standards 
 

Cost Factor Vertical Industry EDI Standards Vertical Industry XML Standards Comments 
Set up 
standalone, 
unintegrated 
connection with 
one partner 

Minimal: need input-output devices 
and telecommunications connections 

Same Solution provides no benefits for the 
implementer; worse, implementer with 
internal systems bears costs of dual 
entry and potential error reconciliation 
problems 

Set up 
connection with 
one partner, 
integrated with 
own back-end 
systems 

High, because of need to program or 
purchase and configure translation 
software/hardware; knowledge 
burden 

Issue still exists; the problem is 
much worse for organizations with 
legacy systems environments, 
particularly those lacking internal 
systems integration; costs could be 
sharply reduced for organizations 
using packaged software that is 
build or upgraded by vendors to 
conform to standards 

(Large) organizations with existing 
EDI connections are likely to balk at 
replacing them; 
existence of XML standards increases 
the potential market for packaged 
software, providing incentives for 
vendors to develop conforming 
software (smaller organizations are 
most likely to adopt such packages) 

Expand EDI to 
other 
partners/transacti
ons 

High, because different partners 
require different data standards and 
transaction formats 

Cost is substantially reduced through 
widespread adoption of the 
standards; each new partner/ 
transaction is the same as earlier 
ones 

XML standards are extensible, so 
some partners could require additional 
data fields or transactions, increasing 
the cost of expansion 

Operating cost—
technical 
resources 

High, because of the use of VANs VANs can be bypassed through 
direct partner access via the Internet 

Some partners might require the use of 
VANs for reasons of security, etc. 

Operating cost—
human resources  

High cost for parallel manual and /or 
parallel automated operations, 
because not all partners use EDI or 
use the same version of EDI 
standards (some partners do not 
adopt; partners and vendors do not 
adopt or implement new standards 
versions at same time) 

XML standards are extensible, so 
some partners could require 
additional data fields or transactions 
creating costs for parallel operations; 
transitional problems (failure of 
partners or vendors to implement 
changes at the same time) still exist 

The problem of some parties 
persisting in manual transactions is 
less likely to occur in highly 
information intensive industries; 
parties that transact heavily outside the 
industry still face the problem of 
parallel operations (two sets of 
standards for similar transactions) 

 



 
Table 2. Levels of Integration with MISMO Standards 
 
Non-automated interchange One party’s voice, paper, fax, email, or web standards-

compliant output is manually reentered by other party. 
One-sided  
Automation 

One party automatically produces standards-compliant 
output, possibly through a batch translation process; the 
other party receives it electronically but manually 
renters it. 

Manually- 
assisted  
interchange 

One party’s standards-compliant output is electronically 
processed by the other party after manual file 
extraction, uploading etc. 

Straight-through 
Processing 

Compliant output from one party’s systems is 
automatically processed by other party’s systems on a 
transaction-at-a-time basis with little or no manual 
effort. 
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