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Abstract 

As part of a campus-wide green initiative proposed in 2004, the University of Michigan Center for Sustainable 
Systems sought to increase environmental sustainability through the development and implementation of the 
Environmental Data Repository (EDR), an Excel-based information system used to collect environmental 
measurements from six categories (Energy: buildings and transportation, water use, land use: built and natural 
spaces, emissions: air and water pollutants, material use and solid waste, cross-cutting and emerging issues). 

Since its launch in 2004, various changes, both formal and informal, have taken place to streamline the EDR 
reporting process.  Due to the complexity of the data input process, large number of data reporters involved, 
various e-service systems employed and growing number of environmental metrics to be measured (i.e. new 
Planet Blue metric ǊŜǉǳŜǎǘǎύΣ ǘƘŜ 95w ǊŜǇƻǊǘƛƴƎ ǎȅǎǘŜƳΩǎ ǊŜǉǳƛǊŜŘ ǿƻǊƪƭƻŀŘ ƛǎ ŜȄǇŀƴŘƛƴƎ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ 
increased efficiencies should be explored. 

Design thinking: a human-centered, problem-finding consulting approach is used to assess the emotional 
involvement of six Environmental Data Repository stakeholders, from front-stage personnel (OCS Senior 
Sustainability Rep) to back-stage operations (IT Infrastructure Lead).  Through a 14 week design thinking analysis 
in the exploration and discovery phases of the eService Innovation Design model (Melville, BIT 378 2010), I use 
ethnographic exploration tools, customer journey mapping and an overarching service blueprint to examine 
ƎŀǇǎ ƛƴ ǘƘǊŜŜ 95w ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƭŀǘŜƴǘ ƴŜŜŘǎΣ ŀƴŘ ǎŜŜƪ actionable insights for future enhancement of the 
Environmental Data Repository reporting process. 
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Introduction 

1a. Project Goals 

The Environmental Data Repository was developed by a team from the Center for Sustainable Systems in order 
to meet the Environmental Task Force recommendation for annual environmental reporting. (Enivronmental 
Task Force, University of Michigan 2004) 

ά¢ƘŜ 9¢C ǊŜǇƻǊǘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ Ǉƭŀƴ ǊŜŎƻƎƴƛȊŜǎ ǘƘŜ ƴŜŜŘ ŦƻǊ άΧŀƴ ŜŦŦŜŎǘƛǾŜ ŀƴŘ ŜŦŦƛŎƛŜƴǘ ǎȅǎǘŜƳΧǘƻ 
manage the data throughout the reporting life cycle (i.e. collection, compilation, analysis, storage, 
ǊŜǇƻǊǘƛƴƎύΦέ ¢ƘŜ 9¢C ŀƭǎƻ ƛŘŜƴǘƛŦƛŜŘ άΧŎŜƴǘǊŀƭ Řŀǘŀ ŎƻƳǇƛƭŀǘƛƻƴ, data analysis, conversion to appropriate 
ƳŜŀǎǳǊŜƳŜƴǘ ǳƴƛǘǎΣ ώŀƴŘϐ ƴƻǊƳŀƭƛȊŀǘƛƻƴΧέ ŀǎ ƴŜŎŜǎǎŀǊȅ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǇƻǊǘƛƴƎΦέ 

άLƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜǎŜ ŎƘŀƭƭŜƴƎŜǎΣ ŀ ǘŜŀƳ ŦǊƻƳ ǘƘŜ /ŜƴǘŜǊ ŦƻǊ {ǳǎǘŀƛƴŀōƭŜ {ȅǎǘŜƳǎ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ǘƘŜ 
University of Michigŀƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 5ŀǘŀ wŜǇƻǎƛǘƻǊȅ ό95wύΦέ (Deslauriers, McMillan and Spitzley 2005) 

The CSS team did an excellent job proposing, developing and deploying the Environmental Data Repository to 
use on campus.  However, no information system is perfect.  Due to the massive amounts of data being 
collected, large number of data reporters involved, and wide range of human dynamics encountered when 
communicating across divisions, there is always the possibility for improvement to the process.  My goal was to 
bring a design thinking perspective to the table, strive to deeply understand the current data collection process, 
and seek ways to enhance the system, working from a bottom-up and human-centered perspective (vs. 
traditional top-down, solution-driven consulting methods). 
 
The project aims to understand the environmental reporting process at the University of Michigan and make 

recommendations for improvement.  Specific objectives include the following: 

¶ Analyze all 80 pages of the UM Environmental Data Repository report, found here: 
o http://css.snre.umich.edu/css_doc/CSS05-11.pdf 

¶ Create hunt statement, and employ human-centered tools to explore possible problem spaces in 
environmental reporting at U-M 

¶ Meet with campus sustainability stakeholders to gather qualitative feedback 
¶ Use Business IT 378 design thinking methods to assess processes and provide insights for improvement 
¶ Grow understanding of carbon management systems and U-M environmental initiatives 

1b. Project Framework 

 

The project utilized design thinking methods to research the Environmental Data Repository reporting process.  

Design thinking is defined as: 

ά5ŜǎƛƎƴ ǘƘƛƴƪƛƴƎ ƛǎ ŀƴ ƛƴƴƻǾŀǘƛƻƴ ƳŜǘƘƻŘ ǘƘŀǘ ŜƳǇƭƻȅǎ human-centered tools and techniques (from 

ethnography, narratology, etc.) as well as others ( finance, strategy, etc.) to balance problem finding 

activities with solution finding activities to produce solutions (products, services, etc.) that meet 

ǇŜƻǇƭŜΩǎ ƴŜŜŘǎ, are technologically feasible, and yield an economically viable buǎƛƴŜǎǎ ǎǘǊŀǘŜƎȅΦέ 

(Melville, BIT 378 2010) 

Using this unique consulting approach, we examined the EDR through a framework outlined by the eService 

Innovation Design model, developed by Nigel P. Melville.  Narrowing our focus to the ά9ƴǾƛǊƻƴƳŜƴǘŀƭ 5ŀǘŀ 

wŜǇƻǎƛǘƻǊȅ ǊŜǇƻǊǘƛƴƎ ǇǊƻŎŜǎǎέΣ ŀƭƭƻǿŜŘ ǳǎ ǘƻ ǘǊŜŀǘ ǘƘŜ ǇǊƻŎŜǎǎ ŀǎ ŀ άǎŜǊǾƛŎŜέ όƛΦŜΦ Řŀǘŀ ƛǎ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘǊǳŎƪ 
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drivers, bus drivers, building managers, etc on many front-stage/back-office levels and reported up the chain to 

Office of Campus Sustainability). 

An e-service όǿƘƛŎƘ ŎƭŀǎǎƛŦƛŜǎ ǘƘŜ ǊŀƴƎŜ ƻŦ ŘƛƎƛǘŀƭ άǎŜǊǾƛŎŜǎέ ǳǎŜŘ ƛƴ ǘƘŜ 95w ǇǊƻŎŜǎǎύ ƛǎ ŘŜŦƛƴŜŘ ŀǎΥ 

An e-ǎŜǊǾƛŎŜ ƛǎ ŀ άǎŜǊǾƛŎŜ ǘƘŀǘ ǊŜƭƛŜǎ ǇŀǊǘƛŀƭƭȅ ƻǊ ƘŜŀǾƛƭȅ ƻƴ information systems for its delivery.  Most 

importantly, e-services are a growing category in the service field, and are slowly complementing or 

replacing traditional people-ƻǇŜǊŀǘŜŘ ǎŜǊǾƛŎŜǎΧ[ƛƪŜ ǘǊŀŘƛǘƛƻƴŀƭ ǎŜǊǾƛŎŜǎΣ Ŝ-services exhibit the following 

characteristics: intangible, ephemeral, experiential, emotional, provider ownership, co-creation and 

flexibility .έ  (Melville, BIT 378 2010) 

To further narrow the scope of this research, the framework was limited to the goals of just Phase 1 and 2 of the 

eSID model: 

Phase 1: Exploration ς ά²hat is the behavior in context, what are pertinent trends and statistics, what 

ŀǊŜ ŘŜƭƛǾŜǊȅ ƻǊƎŀƴƛȊŀǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎΚέ 

Phase 2: Discovery ς {ȅƴǘƘŜǎƛȊŜ ŜǘƘƴƻƎǊŀǇƘƛŎ Řŀǘŀ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎǘŀǘŜƳŜƴǘΥ ά!ƴ ŜƴƘŀƴŎŜŘ Ŝ-service 

ǿƻǳƭŘ ψψέ 

Due to the loose ends that can be encountered when conducting a design thinking project, guidance from a 

strong framework is needed to ensure continuous progress is being made.  In order to keep advancing through 

the Problem Finding stage, an established flow chart provided structure.  Highlighted below are the Exploration 

and Discovery phase flows, drilled down into specific steps. 

 

Figure 1: eSID Framework illustrating focus of this study        

(Melville, BIT 378 2010) 
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1c. Research Methods 

ά5ŜǎƛƎƴ ǊŜǎŜŀǊŎƘ ƛǎ ǘƘŜ ŀŎǘ ƻŦ ƛƴǾŜǎǘƛƎŀǘƛƴƎΣ ǘƘǊƻǳƎƘ ǾŀǊƛƻǳǎ ƳŜŀƴǎΣ ŀ ǇǊƻŘǳŎǘΩǎ ƻǊ ǎŜǊǾƛŎŜΩǎ ǇƻǘŜƴǘƛŀƭ ƻǊ 
existing users and environment.  Design research uses a hodgepodge of methods drawn from 
anthropology, scientific and sociological rŜǎŜŀǊŎƘΣ ǘƘŜŀǘŜǊΣ ŀƴŘ ŘŜǎƛƎƴ ƛǘǎŜƭŦΣ ŀƳƻƴƎ ƻǘƘŜǊ ŘƛǎŎƛǇƭƛƴŜǎΦέ 
(Saffer 2007) 

Phase One: Exploration 

The employment of design thinking calls for non-traditional research techniques.  Through the first 
phase, we utilize the following highlighted tools: 

 

Figure 2: Array of 22 Exploration tools, narrowed to four for the study's purpose 

(Melville, BIT 378 2010) 

Of the possible 22+ Exploration tools, the scope was narrowed to using the following: 
Problem framing, defined as: άΧdefinitions of a situation are built up in accordance with principals 
of organization which govern ŜǾŜƴǘǎ ώΧϐ ŀƴŘ ƻǳǊ subjective involvement in them; frame is the word I 
use to refer to such of these basic elements as I am able ǘƻ ƛŘŜƴǘƛŦȅέ (Goffman 1986) 

Framing an open-ended problem includes three primary tasks: 

¶ άRecognize and control for personal preferences and assumptions 

¶ Conduct a thorough analysis of the problem subparts; analyze important information by making 
legitimate, qualitative interpretations of relevant information from different points of view 

¶ Organize the available information into a meaningful description of the problem's complexitiesέ 
(Lynch, Wolcott and Huber 2000) 
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Hunt statement, defined as: ά5ŜǎƛƎƴŜǊǎ Ŏŀƴ ƘŜƭǇ ǘƘŜƳǎŜƭǾŜǎ ŦƻŎǳǎ ōȅ ŎǊŜŀǘƛƴƎ ŀ Ƙǳƴǘ ǎǘŀǘŜƳŜƴǘΦ  ! Ƙǳƴǘ 
statement is a tool for narrowing down what the designer is researching and why.  Hunt statements 
typically take the form: I am going to research X so that I can do Y.  X is often an activity, and Y is usually 
ŀ ǇǊƻƧŜŎǘ Ǝƻŀƭ ƻǊ ǎǳōƧŜŎǘ ŀǊŜŀΧ Iǳƴǘ ǎǘŀǘŜƳŜƴǘǎ ǎƘƻǳƭŘ ōŜ ŘŜǾŜƭƻǇŜŘ ōŜŦƻǊŜ ŘƻƛƴƎ ǊŜǎŜŀǊŎƘ ǎƻ ǘƘŀǘ 
there is a purpose to each piece of research.  The more speciŦƛŎ ǘƘŜ Ƙǳƴǘ ǎǘŀǘŜƳŜƴǘΣ ǘƘŜ ōŜǘǘŜǊΦέ (Saffer 
2007) 

Contextual Inquiry, defined as: ά¢ƘŜ ŜŀǎƛŜǎǘ ŀƴŘ Ƴƻǎǘ ŦǊǳƛǘŦǳƭ ƻŦ ŀƭƭ ŘŜǎƛƎƴ ǊŜǎŜŀǊŎƘ ƳŜǘƘƻŘǎ ƛǎ ǎƛƳǇƭȅ 
ƻōǎŜǊǾƛƴƎ ǿƘŀǘ ǇŜƻǇƭŜ ŀǊŜ ŘƻƛƴƎΧώ/ƻƴǘŜȄǘǳŀƭ ƛƴǉǳƛǊȅ ƛǎ ŀϐ ǾŀǊƛŀǘƛƻƴ ƻƴ ǎhadowing [and] involves going 
ǘƻ ǘƘŜ ǎǳōƧŜŎǘǎΩ ƭƻŎŀǘƛƻƴ ŀƴŘ ŀǎƪƛƴƎ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǘƘŜƛǊ ōŜƘŀǾƛƻǊǎΣ ǎǳŎƘ ŀǎ ά²Ƙȅ ŀǊŜ ȅƻǳ ŘƻƛƴƎ ǘƘŀǘΚ 
/ƻǳƭŘ ȅƻǳ ŘŜǎŎǊƛōŜ ǘƘŀǘ ǘƻ ƳŜΚέ (Saffer 2007) 

Directed Story Telling, defined as: ά!ǎƪ ǎǳōƧŜŎǘs to tell stories about specific times they performed an 
action or interacted with a product or service.  Moments to ask about are the first time they performed 
ŀƴ ŀŎǘƛƻƴ ƻǊ ǳǎŜŘ ŀ ǇǊƻŘǳŎǘ όά¢Ŝƭƭ ƳŜ ŀōƻǳǘ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ȅƻǳ ǳǎŜŘ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ǇƭŀŎŜ ŀƴ ƻǊŘŜǊέύΣ ŀ 
ǘƛƳŜ ǿƘŜƴ ǘƘŜ ǇǊƻŘǳŎǘ ƻǊ ǎŜǊǾƛŎŜ ƘŀǎƴΩǘ ǿƻǊƪŜŘ όά/ŀƴ ȅƻǳ ŘŜǎŎǊƛōŜ ŀ ǘƛƳŜ ǿƘŜƴ ȅƻǳ ŎƻǳƭŘƴΩǘ Řƻ 
ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǿŀƴǘŜŘ ǘƻ ǿƛǘƘ ȅƻǳǊ ƳƻōƛƭŜ ǇƘƻƴŜΚέύΣ ŀƴŘ ŀ ǘƛƳŜ ǿƘŜƴ ǘƘŜȅ ŘƛŘ ǎƻƳŜǘƘƛƴƎ ƴŜǿ όά²Ƙȅ 
ŘƛŘ ȅƻǳ ǘǊȅ ǘƻ ǳǎŜ ǘƘŜ ǎŎǊŜǿŘǊƛǾŜǊ ǘƻ ǇǊȅ ƻǇŜƴ ǘƘŜ ǇƘƻƴŜΚέύ  (Saffer 2007) 

Phase Two: Discovery 

Through the phase two, Discovery, we will use background knowledge acquired from phase one, 
Exploration, to visualize the problem space in detail: 

 

Figure 3: Array of 12 Discovery tools, narrowed to two for the study's purpose 

(Melville, BIT 378 2010) 

 

Service Blueprint 
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Of the possible 12+ Discovery tools at our disposal, we used: 

Customer Journey Map, defined as: The customer journey map is an oriented graph that 
describes the journey of a user by representing the different touchpoints that characterize his 
interaction with the service. 

In this kind of visualization, the interaction is described step by step as in the classical blueprint, 
but there is a stronger emphasis on some aspects as the flux of information and the physical 
devices involved. At the same time there is a higher level of synthesis than in the blueprint: the 
representation is simplified trough the loss of the redundant information and of the deepest 
details. (Tassi, DensityDesign and DARC 2010) 

Service Blueprint, defined as: The blueprint is an operational tool that describes the nature and 
the characteristics of the service interaction in enough detail to verify, implement and maintain 
it. 

It is based on a graphical technique that displays the process functions above and below the line 
of visibility to the customer: all the touchpoints and the back-stage processes are documented 
and aligned to the user experience.  (Tassi, DensityDesign and DARC 2010) 

1d. Design Thinking Case Studies 
Design thinking is difficult to manage and assess.  However, the end service enhancements can yield much more 

valuable results to the organization over traditional consulting methods.  Tim Brown, founder of design firm 

L59h ŀƴŘ ǘƻŘŀȅΩǎ Ƴƻǎǘ ǇƻǇǳƭŀǊ figure of design thinking, states: 

άLƴǎƻŦŀǊ ŀǎ ƛǘ ƛǎ open-ended, open-minded, and iterative, a process fed by design thinking will feel 

chaotic to those experiencing it for the first time.  But over the life of a project, it invariably comes to 

make sense and achieves results that differ markedly from the linear, milestone-based processes that 

ŘŜŦƛƴŜ ǘǊŀŘƛǘƛƻƴŀƭ ōǳǎƛƴŜǎǎ ǇǊŀŎǘƛŎŜǎΦέ (Brown 2009) 

What can design thinking do for an organization, like the Office of Campus Sustainability, or for particular 
initiatives such as an integration assessment? The following articles claim: 

"Design thinking is very similar to strategic foresight, hence the intersection theme of the 
ǎŜƳƛƴŀǊǎΣϦΧ/ƻƴǿŀȅ ǎŀƛŘ ǇŜƻǇƭŜ ƛƴ ǘƘŜ ōǳǎƛƴŜǎǎ ŎƻƳƳǳƴƛǘȅ ƪƴƻǿ ǿƘŀǘ ŘŜǎƛƎƴ ǘƘƛƴƪƛƴƎ ƛǎΣ ōǳǘ ǾƛŜǿ ƛǘ ŀǎ 
ϦǘƘŜ ƴŜǿ ƪƛŘ ƻƴ ǘƘŜ ōƭƻŎƪϦΧhǘƘŜǊ ǇŜƻǇƭŜ ǿƛƭƭ ǎŀȅ ŘŜǎƛƎƴ ǘƘƛƴƪƛƴƎ ƛǎ ŀōƻǳǘ ŀǊǘ ŀƴŘ ϥǿŜ Řƻƴϥǘ ƴŜŜŘ ǘƘŀǘϥΣ 
but when you get into it is quite useful," she said. (Gedda 2010) 

ά5ŜǎƛƎƴ ǘƘƛƴƪƛƴƎ ŜƳǇƻǿŜǊǎ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ōǳǎƛƴŜǎǎΣ ǘƘŜ ŘƛǊŜŎǘŜŘ ƳƻǾŜƳŜƴǘ ƻŦ ŀ ōǳǎƛƴŜǎǎ ǘƘǊƻǳƎƘ ǘƘŜ 
knowledge funnel - from mystery to heuristic to algorithm - and then the utilization of the resulting 
ŜŦŦƛŎƛŜƴŎȅ ǘƻ ǘŀŎƪƭŜ ǘƘŜ ƴŜȄǘ ƳȅǎǘŜǊȅ ŀƴŘ ǘƘŜ ƴŜȄǘ ŀƴŘ ǘƘŜ ƴŜȄǘΦέ (Martin 2010) 

aŀƴȅ ƭŀǊƎŜ ŎƻǊǇƻǊŀǘƛƻƴǎ ŀǊŜ ǳǎƛƴƎ ŘŜǎƛƎƴ ǘƘƛƴƪƛƴƎ ǘƻ ōǳƛƭŘ ōŜǘǘŜǊ ǇǊƻŘǳŎǘǎΣ ƳŜŜǘ ǘƘŜ ŎǳǎǘƻƳŜǊǎΩ ƭŀǘŜƴǘ ƴŜŜŘǎΣ 

and solve organizational challenges.  The following provide credible cases of design thinking being employed to 

solve large-scale organizational challenges: 
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Hewlett Packard uses design thinking to better develop merger plans: 

άDesign thinking plays a key role in addressing business challenges, where there may not be a direct 

complementary role for applied design. For example, design thinking has been used in mergers and 

acquisitions at HP. By understanding what the acquiring company's customers most value and 

comparing these priorities to each company's capabilities, HP was able to develop a merger plan that 

leveraged the best capabilities of both companies to benefit the customers. Two years after the merger, 

HP retained practically all of the acquired company's customer base.έ (Sato 2009) 

IBM employed design thinking to improve their global IBM Client Briefing centers: 

Prior to design thinking, visiting clients experienced a drain in emotional interest over the course of one 

day at IBM Client Briefing centers, as shown in the customer journey map: 

 

Figure 4: Customer journey map displays declining emotional quotient of IBM clients at Client Briefing centers 

άLƴ нллсΣ L.aΩǎ ŎƻǊǇƻǊŀǘŜ ŜȄǇŜǊƛŜƴŎŜ ǎǘǊŀǘŜƎȅ ŀƴŘ ŘŜǎƛƎn department led an investigation into what it 

was like for clients to visit IBM at home. By home, we mean one of the more than 200 client centers IBM 

operates for hosting executives and client professionals around the world. At the centers, we offer 

workshops and hands-ƻƴ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘ ǇǊƻŘǳŎǘǎ ŀƴŘ ǎŜǊǾƛŎŜǎ ǘƘŀǘ Ŏŀƴ ƘŜƭǇ ƳŀƪŜ ƻǳǊ ŎƭƛŜƴǘǎΩ 

businesses more successful [Χ] 

Takeaways: We heard the results of observational research we had done, shadowing clients and briefing 

teams in selected centers around tƘŜ ǿƻǊƭŘΧ ¢ƘŜ ŘŜǎƛƎƴ ǘŜŀƳ ŎŀƳŜ ōŀŎƪ ƭƻŀŘŜŘ ǿƛǘƘ ƛŘŜŀǎΦ IŜǊŜ ŀǊŜ 

two things we did that have been declared as game changers by our briefing center brethren: 

1. The Discovering your WOW book is a cookbook created to help each briefing center design its 

own unique and appropriate client experience. 

2. The IBM client experience journey map and planning tool puts the power of design into the 

hands of the people closest to the client. The tool uses magnetic cards to help each briefing 

center team explore and track a yeŀǊΩǎ ǿƻǊǘƘ ƻŦ ŜȄǇŜǊƛŜƴŎŜ ǇƭŀƴƴƛƴƎΣ ƻǊ ƳŀǇ ƻǳǘ ŀ ǎƛƴƎƭŜ ƘƛƎƘ-

impact visit.έ (Clark and Smith Summer 2008) 
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Mayo Clinic was initially analyzed through a design thinking discovery tool, Territory Mapping, during an MBA 
course at Carnegie Mellon University.  The project was one of several sparks to an internationally-known case 
study ǘƻ ǎƻƭǾƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻōƭŜƳΥ άaƻǎǘ ǇŀǘƛŜƴǘ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ƘŜŀƭǘƘ ŎŀǊŜ ŎƻƳŜǎ ǘƘǊƻǳƎƘ ǘƘŜ ŘŜƭƛǾŜǊȅ 
ƻŦ ǘƘŀǘ ŎŀǊŜΣ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǘƘŜ ŎŀǊŜΩǎ ŜŦŦŜŎǘiveness.  Designers at the Mayo Clinic observed that a point of 
patient annoyance is the check-ƛƴ ǇǊƻŎŜǎǎΦέ (Saffer 2007)  
 

άΧhne of the first task activities for each team is building a territory map. Students are asked to 
collaboratively create a diagram (or map of the territory) that is an accurate representation of what they 
as a team believe the scope of their project will include. This map is based on the information they have 
available (which in this early stage is very little). In most cases, a territory map illustrates a current-state 
customer process, development process, or themes that will influence uptake of a disruptive 
innovation.έ 

 

Figure 5: Territory map for the Mayo Clinic design thinking analysis 

(Boni, Weingart and Evenson 2009) 
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1d. Project Involvement 

 

Number of direct stakeholders interviewed 6 Michigan Staff 

Number of indirect advisors interviewed 2 Michigan Faculty  

(1 from School of Information; 1 from Ross School of Business) 

Project Supervisor 1 Michigan Faculty  

(Stephen M. Ross School of Business) 

Time invested in project by Michael Hopps Overall ~170 Hours 

14 weeks (Sept-Dec) 

Tasks Achieved (Quantified): 

¶ Researching design thinking applications to real-world 
scenarios 

¶ Researching background of EDR; Reading 80-page 2005 
EDR report 

¶ Coordinating and conducting 9 meetings with 2 Michigan 
faculty to seek advice and insight for future project 
applications 

¶ Coordinating and conducting 7 interviews with 6 Michigan 
staff for direct EDR input 

¶ Coordinating and conducting 8 weekly meetings with 
project supervisor, Nigel Melville, to monitor progress and 
address challenges 

¶ Researched all direct stakeholder organizational 
structures; Provided insight into customer journey 
mapping process 

¶ Construction of 3 customer journey maps 
¶ Construction of 1 service blueprint 
¶ Construction of 40 page final report 
¶ Preparation of presentation to OSEH stakeholder, and 

project supervisor in February 
¶ Preparation of Winter 2011 extension proposal; Will 

address phases 3 and 4 of the eSID model 

 

Figure 6: Table displays project involvement, quantified by hours invested and interviews conducted  
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1e. Stakeholder Biographies 

Project Advisor: 

Nigel P. Melville 

Assistant Professor of Business Information Technology, Stephen M. Ross School of Business, University of 

Michigan 

Nigel Melville is an Assistant Professor of Business Information Technology at the Stephen M. Ross School of 

Business, University of Michigan. He is also a Special Sworn Status researcher of the U.S. Census Bureau at the 

Michigan Research Data Center, University of Michigan. Previously, Professor Melville was the Sam M. Walton 

SIFE Free Enterprise Fellow and Assistant Professor of Information Systems at the Wallace E. Carroll School of 

Management, Boston College.  

 

Professor Melville is an expert in information technology innovation and organizational performance. He is the 

author of numerous research articles appearing in leading academic and professional journals such as 

Information Systems Research, MIS Quarterly, Decision Support Systems, and Communications of the ACM. He is 

an editor of the book "Global E-Commerce: Impacts of National Environment and Policy" (Cambridge University 

Press, 2006). Professor Melville earned a BS in electrical engineering from UCLA, an MS in electrical and 

computer engineering from UC Santa Barbara, and a PhD in management from UC Irvine.  

(University of Michigan Stephen M. Ross School of Business, Faculty Directory 2010) 

Technical Advisors: 

Robert Frost 

Associate Professor, School of Information, University of Michigan 

His research interests include industrial rationalization, domestic consumerism in Interwar France, industrial 

informatics, gender and IT, the digital divide, and the history of IT.  

(University of Michigan School of Information, Faculty Directory 2010) 

Scott Moore 

Arthur F. Thurnau Professor; BBA Program Director; Associate Professor of Business Information Technology, 

University of Michigan 

Dr. Moore is an Associate Professor in the Business Information Technology group at the Michigan Business 

School. He is also an Arthur F. Thurnau Professor in recognition of his efforts in undergraduate education. His 

current research focus is on supply chain management. In this research he is running experiments in which 

automated agents evolve under the control of genetic programming in order to improve their performance in 

managing inventory in a supply chain. Previously, he developed a language for automating complex electronic 

communication. He investigated the effects of applying this technology to EDI, workflow automation, and agents 

and electronic commerce. He also investigated workflow systems and office automation. This involved defining a 

theory of work readiness and a computerized system based on this theory. The goal of this research is to 

determine the effects of this system on the behavior of information workers. Previous lines of research led him 

to construct a DSS for investigating fleet mixes, an environment for creating and investigating mathematical 
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models, a prototype of a document retrieval system based on a formal language, a message management 

system (MMS) for an office environment, and a work management system. 

(University of Michigan Stephen M. Ross School of Business, Faculty Directory 2010) 

EDR Interviewees 

Terry Alexander 

Executive Director, Office of Campus Sustainability, University of Michigan 

¶ Primary focal point for campus sustainability operations, both internal to the U-M and to external 

organizations 

¶ Primary contact between campus operations and academic/student activities 

¶ Develop long-term strategies for campus operations 

(Office of Campus Sustainability 2011) 

Ken Keeler 

Senior Sustainability Rep, Office of Campus Sustainability, University of Michigan 

¶ Develop and track environmental metrics and Annual Environmental Report 

¶ Manage updates of UM website 

¶ Identify and prioritize areas for further environmental effort 

¶ Educate the university community on best practices in environmental sustainability 

(Office of Campus Sustainability 2011) 

Tracy Artley 

Recycling Coordinator, Grounds and Waste Management Services, University of Michigan 

(University of Michigan Grounds and Waste Mgmt Organizational Chart 2010) 

Renee Jordan 

Fleet Manager, Transportation Services, University of Michigan 

(University of Michigan Transportation Services Organizational Chart 2010) 

Shari Elkort 

Billing Office Staff for Business Administrator, Grounds and Waste Management Services, University of Michigan 

(University of Michigan Grounds and Waste Mgmt Organizational Chart 2010) 

Curt Gomulinski 

Infrastructure Lead for Plant and Operations, Information and Technology Services, University of Michigan 

(University of Michigan Information and Technology Services 2010) 
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2. Design Thinking Analysis 

2a. Problem Framing 
Please refer to Section 1CΥ wŜǎŜŀǊŎƘ aŜǘƘƻŘǎΣ ŦƻǊ ǇǊŜŎƛǎŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άtǊƻōƭŜƳ CǊŀƳƛƴƎΦέ  

Through understanding the current data collection process, a bottom-up, problem-driven, and observation-
based perspective will be used to provide insights for enhancement, compared to traditional top-down, 
solution-driven consulting methods. 
 
Phase 1, Exploration, of the eService Innovation Model calls for framing the problem.  An unbiased, multi-lensed 
frame is key to assessing the correct problem space in the Environmental Data Repository collection process. 
 
To better understand the process, we can visualize 
the Environmental Data Repository collection 
ǇǊƻŎŜǎǎ ŀǎ ŀ άǎŜǊǾƛŎŜΦέ  ¢he EDR Excel-based 
database serves as the service interface between 
the Office of Campus Sustainability and the 
¦ƴƛǾŜǊǎƛǘȅ ƻŦ aƛŎƘƛƎŀƴΩǎ annual initiatives and 
organizations. 
 
In simple terms, system components are: 
 
Input data: Water, Energy, Waste, GHG Emissions 
Output: U-M Annual Sustainability report 
 
 

(Moritz 2005) 

Initial framing: 

As the first round of interviews was conducted with indirect advisors, several insights to frames surfaced: 

Change the focus on managing carbon emissions data, not just managing carbon emissions: άBy 
managing these systems better, we could reduce our emissionsέ (Melville, EDR Advisory Interview 2010) 

A άrepositoryέΥ ŀ ǇƭŀŎŜ ǿƘŜǊŜ ǎƻƳŜǘƘƛƴƎ Ƴŀȅ ōŜ ǎǘƻǊŜŘΣ ƛΦŜΦΣ ŀ άǎǘƻǊŀƎŜ ǇƭŀŎŜέΣ ƴƻǘ ŀ ǇǊƻŎŜǎǎΣ ƻǊ ŀ 
ǎŜǊǾƛŎŜΧέ (Melville, BIT 378 2010) 

Visualizing the EDR as an Environmental Resource Management tool provided by Melville in course BIT 378, the 
problem frame was drilled down into system and supporting functionality components: 

OCS Senior 
Sustainability Rep 

U-M annual 

sustainability initiatives 

and organizations 

EDR Excel Database 

25 Campus-wide data 

sources 

Figure 7: The EDR database serves as the service interface 
between OCS and the University's sustainability initiatives 
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Figure 8: The EDR is visualized as an Environmental Resource Management tool, where weΩƭƭ ŦƻŎǳǎ ƻƴ άǎȅǎǘŜƳέ ŀƴŘ άŦǳƴŎǘƛƻƴŀƭƛǘȅέ for 
ǘƘŜ ǎǘǳŘȅΩǎ ǇǳǊǇƻǎŜ 

(Melville, BIT 378 2010) 

Reframing: 

 
Figure 9: A problem framing example provided by Professor Nigel P. Melville 

(Melville, BIT 378 2010) 

Using framing techniques compiled by Melville, the problem spaces were reframed into the following: 

¶ The EDR harnesses the structure and security of an Excel database and customized Macro-built interface 

to allow for manual input of data 

o Reframe: From preliminary background reading, the Excel macros have not received significant 

upgrades since 2006.  How has the static, older system affected the efficiency of annual data 
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reporting cycles?  While the systems have not changed, has the types of information requested 

stayed the same or changed? 

¶ The EDR delivers a wide spectrum of environmental information, across six metrics.  The information is 

collected by the Office of Campus Sustainability. 

o Reframe: This is a lot of information!  How many OCS stakeholders are involved in directly 

inputting data into the EDR Excel-based system?  How is this data being validated? 

¶ The organizational structure for the EDR reporting process has been well established.  Data inputted into 

the EDR is supplied by 25 cross-campus contacts, ultimately providing the foundation for the final public 

output: The Annual Environmental Report 

o Reframe: Through what communications channel is data transferred up the organizational pipe?  

Do all data reporters use the same information system within their campus office?  How does the 

raw data transform into visually appealing charts seen in the Annual Environmental Report? 

2b. Hunt Statement 

tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ мŘΥ wŜǎŜŀǊŎƘ aŜǘƘƻŘǎΣ ŦƻǊ ǇǊŜŎƛǎŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άIǳƴǘ {ǘŀǘŜƳŜƴǘΦέ  

Hunt Statement #1:  I am going to research the user actions of several EDR data sources, and observe how this 
data is requested, synthesized, analyzed and reported, to learn how this environmental 
data is passed up the organizational chain. 

Hunt Statement #2:  I am going to research user responsiveness to the EDR Excel-based interface, and other 
digital interfaces currently employed by several EDR data sources, to learn how EDR 
stakeholders have adapted to the systems and repeatedly deliver requested data. 

2c. Data Collection 
In order to collect data from EDR stakeholders, both directly and indirectly involved in the reporting process, a 

design thinking mindset guided the structure of interview sessions.   

With indirect stakeholders, such as Professor Robert Frost from the School of Information, the objective was to 

gather insight into problem framing and hunt statement creation.  Therefore, direct interview questions were 

employed. LƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ƛƴŘƛǊŜŎǘ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀǎǎƛǎǘŜŘ ƛƴ ŜǎǘŀōƭƛǎƘƛƴƎ ōƻǳƴŘŀǊƛŜǎ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǎŎƻǇŜΣ 

through deciding what content of the EDR reporting process to examine and determining what direct 

stakeholder types (i.e. either bus drivers or building managers) to interview within the 14-week timeframe. 

With direct EDR process stakeholders, the objective was to pursue directions within EDR reporting process 

problem framework guided by the established hunt statements (See Section 2B).  An ethnographic mindset was 

employed during interview sessions, and interview questions were: open-ended, unbiased, and non-leading.  

Through the Exploration phase, observational market research provided the foundation for the Discovery phase, 

where the emotional interview results were synthesized into visualizing customer journey maps and a service 

blueprint. 
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In order to analyze the EDR reporting process thoroughly, from visible front office to back stage operations, 

stakeholders were selected from multiple levels of the reporting process.  Using organizational charts from 

every recommended stakeholder (See Appendix 5A), a compiled organizational tree chart outlined stakeholder 

relationships, shown above.  Red links indicate the communication of environmental data, reported in the 

direction of the arrow.  As a method to avoid interview stonewalling (i.e. running out of interviewees), 

references were always requested down the organizational chain (i.e. Asking Waste Management for a 

reference to their IT support personnel) 

As we touched the surface of Phase Two, Discovery, in the eService Innovation Design model, an unplanned 

system map emerged.  From the previous compiled organizational tree, the following figure is positive example 

of the value behind design thinking.  When employed at its full potential, design thinking will take a non-linear, 

Figure 10: Compilation of organizational charts, visualizing the EDR data reporting path from an organizational standpoint as of December 2010 
(For updated OSEH organizational chart as of February 2011, see Figure 24 in Appendix) 




































