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Society currently faces many complex global chal-
lenges, including economic crises, social unrest, 
and climate change, all of which are intercon-
nected systems that require a different perspective 
in order to solve. In his article, “Quality Snags in 
the Mortgage-Finance Supply Chain,” Paul Zipkin 
provides a provocative exploration and discussion, 
thoughtful analysis, and several recommendations 
for the application of quality management concepts, 
tools, and techniques to help improve the quality of 
the mortgage-finance supply chain (Zipkin 2009). 
To be sure, there are many design flaws in the mort-
gage processes and products, and Zipkin provides 
a new perspective and insights into design quality, 
management and measurement, and organizational 
structures associated with the mortgage supply 
chain. He notes near the end of the paper that it is 
“hard to imagine” the financial world embracing 
quality in the way that he proposes. His skepticism 
is valid, but one should hope that the financial 
industry, including the larger system participants 
(for example, Congress, their agents, and borrow-
ers), takes the time to understand the overall system 
and its role in creating truly high-quality products to 
meet the needs and objectives of the various stake-
holders. This commentary offers several thoughts 
on some of the systems issues associated with imple-
menting and sustaining the changes that Zipkin 
recommends. 

As Zipkin notes, the “subprime mortgage crisis 
represents a systemwide failure of quality.” The study 
of systems, including general systems theory (GST) 

and systems thinking, are not new to organizational 
system design. Since the 1960s there have been many 
articles and books written on the application of 
GST and systems thinking to organizational issues 
(for example, Atwater, Kannan, and Stephens 2008; 
Senge 2006; Kast and Rosenzweig 1972). However, 
widespread application of systems thinking to the 
design of products, processes, systems, and sub-
systems seems to have lagged behind. There are 
many examples of how the failure to consider the 
larger system when designing subsystem elements 
has resulted in unintended and undesirable conse-
quences, including the current climate crisis. This 
is particularly true when the design of the subele-
ments creates a need for adjustments in the larger 
system and related components. The lack of “give 
and take” among a diverse and fragmented group 
of participants during the design process makes it 
difficult to align the needs of the stakeholders with 
the overall outcomes and system design. The lack 
of alignment and integration has resulted in many 
unintended and often undesirable consequences. 
Jacobs (2009, 1) notes that the current financial 
crisis is characterized by “structured finance prod-
ucts that seemed to be reducing the risks of lending 
and investing while actually multiplying those risks 
and spreading them throughout the global finan-
cial system.” In addition, it is clear that many of 
the individual design decisions in the mortgage-
finance supply chain were focused on optimizing 
the individual components and participants versus 
the overall system performance to create value for 
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success. The interventions of Congress, and their 
agents Freddie and Fannie, encouraged the mort-
gage lenders to develop new and innovative products 
to serve their communities. Unfortunately, they 
failed to provide additional parameters to ensure 
these new products would create sustainable results 
and avoid unintended and undesirable conse-
quences. To meet this rather narrow challenge, 
the mortgage lenders developed a portfolio of new 
products aimed at increasing the number of loans to 
lower-income borrowers. These subprime products 
included: low down payment loans (for example, 
less than 10 percent); negative amortization loans 
with low interest for the first few years, which actu-
ally increases the principal in the early years of the 
loan; interest-only loans; loans with balloon pay-
ments; and no or low “doc” loans (for example, 
loans with little or no income or credit verification). 
These products were designed to meet the immediate 
objective of getting more low-income families into 
homes but failed to consider the larger system design 
and the ultimate consequences of these actions. 
In addition, as the Nobel Prize winning economist 
Gary Becker points out, “When you have low inter-
est rates, any long-lived assets tend to go up in price 
because they are based upon returns accruing over 
many years. When interest rates are low you don’t 
discount these returns very much and you get high 
asset prices” (O’Grady 2009, A9). It now seems that 
Congress and their agents Fannie and Freddie, the 
Federal Reserve (Fed), and the banks and mortgage 
brokers were all partially to blame for the poorly 
designed products. Congress, along with Fannie 
and Freddie, failed to specify parameters for new 
product design. The Fed kept interest rates low for 
an extended period of time, and the lenders failed to 
consider the larger system design and longer-term 
consequences that these new products would have on 
the larger financial system. 

To prevent this problem, Zipkin recommends 
the government set limits on the types of loans 
mortgage lenders can offer and the ways they are 
sold. This is good advice but would require the 
government to possess a greater understanding of 
the overall mortgage-finance system and be able 

the multiple stakeholders and society. Creating sus-
tainable change in the mortgage-finance system 
will require a thorough understanding of the over-
all system in order to learn from experience and 
develop effective design changes in policy, products, 
processes, consumption, regulation, and markets 
and to address the challenges facing leaders of a 
fragmented system. 

System Design Issues
In his recommendations, Zipkin points out how 
“well-intentioned rules can have perverse and 
unintended consequences.” It now appears that 
part of the current mortgage problem is a result 
of well-intentioned interventions over the past few 
decades by Congress through the revised Community 
Reinvestment Act (CRA) and other policies intended 
to create positive social change. The revised CRA 
attempted to increase home ownership among 
underserved populations by requiring banking 
institutions to serve the needs of their entire com-
munities. Freddie Mac and Fannie Mae, as “agents” 
for the government, were told to loosen credit to help 
people get into homes. This created an environment 
in the mortgage industry that resulted in several 
new products and services (for example, subprime 
loans). To ensure this objective was met, the bank-
ing institutions were evaluated on how well they 
supported their communities. It is now clear that 
Congress and their agents failed to heed W. Edwards 
Deming’s warnings about tampering with systems 
they do not fully understand and taking actions that 
do not address the underlying causes of the problem 
(Deming 1994). Consequently, they failed to pre-
dict the response of the mortgage lenders and the 
associated longer-term unintended and undesirable 
consequences. In the end, the policies have failed 
to achieve sustainable results to meet the main 
objectives of improving the level of home ownership 
among low-income families and may have actually 
made the situation worse.

Using an automobile analogy, Zipkin makes 
several excellent points concerning the design of 
products based on clear requirements that define 



Complex System Design: Creating Sustainable Change in the Mortgage-Finance System

www.asq.org 21

influences that resulted in the unintended boom in 
ethanol production and the unintended outcome 
of an increase in corn prices. In fact, he notes that 
corn prices increased from $87 per metric ton in 
2006 to $217 per metric ton in 2008, an increase of 
150 percent. According to Lavelle and Garber (2008, 
1), producing fuel from crops in the United States 
and Europe “accounts for between one quarter and 
one third of the spike in global commodity prices” 
contributing to an increase in starvation and poverty 
around the world. The design of the ethanol prod-
ucts was focused on the single objective of creating 
more energy but failed to consider the impact on 
the overall system and society. Not only were there 
design flaws in the mortgage-finance system poli-
cies, products, and consumer decisions, there was 
also a lack of oversight to detect and respond to 
these flaws.

Regulatory and Market Failures
As Grant (2008, 76) points out “Businesses and 
consumers have been seeking ‘honest markets’ for 
centuries.” However, as he also points out, there 
continues to be market failures “throughout much 
of global commerce.” Effective and efficient markets 
require appropriate regulatory mechanisms, transpar-
ency and balanced risk, and aligned incentives. The 
current mortgage-backed securities (MBS) markets 
seem to have problems in all three areas. 

While it is now clear that there were regula-
tory failures, Zipkin wisely suggests proceeding with 
caution when it comes to “extensive additional regu-
lation on banks.” The lack of oversight played a role 
in the proliferation of products and practices that 
were risky and eventually ineffective. In addition, the 
limited oversight and regulation created many ille-
gal opportunities for brokers and appraisers. Some 
appraisers and brokers have been guilty of fraud, 
appraisers providing inaccurate appraisals, and bro-
kers finding “straw buyers” (for example, homeless 
people) and using their names. While many of these 
offenders have been caught and a system is in place 
to correct the situations when they are detected, 
the lack of oversight and regulation in the industry 

to predict how the new products would impact the 
overall system. If the government had foreseen the 
mortgage lender’s responses to their pressures and 
policies and the subsequent consequences, they 
could have established parameters for the design 
of the new products. It seems the lack of a com-
prehensive set of requirements was a main cause 
of new products and services that failed to meet 
the long-term needs of all the stakeholders or even 
the intended primary beneficiaries, low-income 
families. 

Zipkin notes that it now seems difficult to believe 
that the borrowers actually thought they could afford 
the eventual higher and often unpredictable interest 
rates. He also proposes that additional information 
and education might help avoid such decisions in 
the future. This appears to be particularly true when 
there is an imbalance of information by the various 
parties involved in a real estate transaction (Levitt 
and Syverson 2008). While additional or more bal-
anced knowledge among the various “players” in the 
process would no doubt help proactively address this 
issue in the future, research and experience suggest 
that even with information and education people 
tend to be poor judges of risk (Levitt and Dubner 
2005). It appears that even informed and educated 
consumers misjudged the risks involved with some of 
these subprime products and assumed that housing 
prices would continue to rise unabated. Establishing 
parameters on the type of products and associated 
features that mortgage lenders could offer would 
have helped to prevent such decision dilemmas 
among borrowers. As previously noted, however, this 
would have required a much greater understanding 
of the larger system to inform the determination of 
appropriate design parameters. 

Design issues associated with policy, products, 
processes, and consumption are not limited to the 
mortgage-finance system. These issues show up 
in many other complex systems including issues 
related to other economic, energy, environmental, 
and societal systems. For example, Congress was 
recently pressured to reconsider their policies related 
to ethanol (Kirchgaessner 2008). Tyner (2008, 
647) explores the policies and the external market 
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businesses through down payments, and with lend-
ers retaining the remaining stake and the associated 
risk. This somewhat personal approach provided a 
clear sharing of risk and reward between the partici-
pants. As the MBS securities market evolved, some 
of this risk was shared with investors diversifying 
the lenders’ holdings and reducing the overall risk 
of their loan portfolio. As the subprime mortgages 
became more popular, this eventually evolved into a 
“shifting” of the risk from the borrower and lenders 
to the investors (Jacobs 2009, 4). 

Unfortunately, due to the complex nature of 
the instruments and the lack of transparency, this 
shifting of risk was not completely understood by 
the investors. With the prospect of high returns and 
perceived limited risk, the demand for subprime 
investments grew. As the demand grew, the obliga-
tions moved from the lender to the investors, freeing 
up capital for even more subprime loans and creat-
ing what Jacobs identified as a “positive-feedback 
loop (Jacobs 2009, 5).” The subprime mortgage 
products resulted in consumers with a very low 
stake in the loan, lenders with little or no stake in 
the loans, and the investors taking on the majority 
of the risk. In addition, the professional investors 
were buying what many thought were Fannie and 
Freddie “government” guaranteed mortgages but 
these eventually turned out to be “phantom” guar-
antees. The lack of balance combined with the 
lack of transparency resulted in an ineffective and 
inefficient MBS market. These design flaws were 
reinforced by the misalignment and incongruence 
of the incentives among the various participants. 

Zipkin also points out that there are differences 
in incentives for the borrowers and investors. The 
lack of a long-term stake in the success of the loans 
led to incentive schemes based on volume versus 
quality. With volume as the only criterion for suc-
cess, it is not surprising that lenders failed to focus 
on the long-term quality of the loans or, in many 
cases, even the short-term credit worthiness of the 
borrowers. A similar incentives-alignment problem 
occurs in the U.S. utilities industry where, in most 
cases, revenue (for example, electricity use) is linked 
to utility profit, resulting in little incentive for the 

created an environment that encouraged this illegal 
behavior. While Zipkin makes an excellent point that 
rules should not be created unless people will fol-
low them, there are at least two additional reasons 
to proceed cautiously. First, as has been previously 
noted, there must be a better understanding of the 
system before one can design effective rules and 
regulations that when followed will achieve the 
desired results and avoid unintended consequences 
and outcomes. Second, the oversight and inspec-
tion required to ensure compliance are “parasites” 
on government and industry resources. Oversight 
and inspection are often the most costly methods 
for ensuring quality and, while often necessary, the 
system should be designed to create quality with a 
minimum of both. Barnett and King (2008) propose 
that industry self-regulation may be an option for 
many situations, but for this to be a viable option 
for the MBS market and mortgage lending industry, 
transparency would need to increase throughout the 
system and incentives would need to be aligned with 
overall system success. 

While Zipkin proposes the need for increased 
transparency to help consumers and investors 
understand the products they are “buying,” there is 
a need for transparency throughout the mortgage-
finance system. Transparency and balanced risk 
among consumers, lenders, and investors is required 
to create and sustain an effective and efficient MBS 
market. Zipkin notes that the lenders received fees 
at the beginning and had no stake in the long-term 
success of the loan — an issue also identified by 
Warren Buffett in his 2008 annual report to share-
holders (Buffett 2009). Without a stake in the 
long-term performance of the loans, lenders had 
little motivation to focus on mortgage quality. And 
without changes to the lenders’ stake in the long-
term success loans, they will have little incentive 
to implement Zipkin’s recommendations. In the 
past, mortgage lenders focused on their particular 
region following the five “Cs” of lending: capacity, 
capital, collateral, credit, and character. Lending 
agreements were based on relationships between 
lenders and local business and individuals with each 
maintaining a stake in the loan, individuals and 
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confronted and that people seem to have learned 
little from the savings and loan (S&L) crisis of the 
1980s and 1990s. There are at least three reasons 
that people have failed to learn from experience. 
First, the context and issues of the S&L crisis were 
different than the current situation. During the 
S&L crisis, lenders were often also the builders and 
developers with little expertise, so they over built 
commercial properties. At the core of the current 
crisis is the “flipping” of assets with poor credit and 
little transparency to mortgage banks. Second, most 
of the analyses of both situations focus on the spe-
cific actions and subsequent consequences. The lack 
of understanding and questioning of the govern-
ing variables limits the learning that occurs about 
each specific situation and one’s ability to leverage 
lessons from one situation to another (Argyris and 
Schon 1996). Third, people’s understanding of the 
consequences is limited due to the distance in time 
and space between action and consequence (Senge 
2006). Many of the consequences that result from 
the various interventions in the system are not 
known for many years or even decades, and they 
often occur in tangential systems not directly con-
nected to one’s actions. This lack of learning from 
the past, coupled with a limited understanding of 
the overall system, led to interventions by Congress 
and their agents, that eventually resulted in a larger 
global financial crisis. These challenges to learn-
ing will have to be overcome in order to develop the 
changes in system design that address the current 
situation and to prevent similar problems in the 
future. But who will create and teach such frame-
works for understanding and learning to the current 
and future leaders of organizations? 

While they may be in good company, as the 
“trainers” of current and future business leaders, it 
seems clear that business education in the United 
States is at least partially culpable for the current 
financial crisis. But what should business schools 
do differently? Several researchers have pointed out 
the limited impact of business research and educa-
tion in the United States (for example, Pfeffer and 
Fong 2002). Zipkin recommends that business school 
professors teach techniques such as the “5 Whys” as 

utilities to help consumers reduce their energy 
consumption, which is needed to reduce carbon 
emissions (Lovins 2009). Borrowers were incentiv-
ized by the low interest rates and the related and 
equally ineffective housing market characterized 
by escalating housing prices. Lange (2008) pro-
poses eight types of corruption control including 
the alignment of incentives with the overall desired 
outcomes. While, as Zipkin suggests, it is unlikely 
that incentives can be “perfectly aligned,” it is 
clear that closely aligned incentives are a critical 
component of any well-designed system or process. 
Incentives would be much easier to align if the 
various participants in the process were working for 
a single organization. In this particular complex 
and fragmented situation, however, there are many 
organizations involved in the supply chain, each 
with different objectives and definitions of success. 

Leadership and Learning
Zipkin points out that the supply chain is fragmented 
with “huge numbers of brokers, small lenders, and 
resellers.” Each of these participants works to maxi-
mize his or her success based on the design of the 
system. Paul Volker and Warren Buffett warned 
about derivatives and debt and others warned about 
Fannie and Freddie. Why didn’t anyone pay atten-
tion? One possible explanation is no single individual 
or group was (or is) in charge of the system. Who 
owns the system? And, who is responsible for the 
overall success of the system? As Zipkin notes, it is 
not at all clear who or which organizations should 
take the lead. What does seem clear is there must 
be better frameworks to understand the complex 
financial systems like the one proposed by Levy 
(2008) for understanding global production networks 
not only as “both technically and organization-
ally sophisticated production networks” but also as 
“political systems encompassing multiple dimensions 
of power.” In addition, leaders need better frame-
works for learning from experience as they develop 
and implement new design changes. 

Zipkin observes that the current financial 
crisis is not the first time these issues have been 
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suggests, it may be time for bold management inno-
vation to redesign our major systems. In addition, 
Sachs (2009) notes, “We will also have to remember 
that our risks go far beyond finance, and the fixes we 
need go far beyond financial policies. The interac-
tions of the economy and the physical environment 
are similarly tightly coupled.” The parallels and 
connections to the current economic, societal, and 
environmental crises is striking and it will take as 
Senge et al. (2008) propose, in a book by the same 
title, a “necessary revolution” in the way people 
think and act to address the current and future 
crises in order to survive and hopefully thrive in the 
coming decades. 
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