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Executive Summary 

The University of Kansas Information Technology (KU IT) helps provide service 

solutions to the faculty, staff, and students of the Lawrence Main Campus and Edwards 

Campus.  To keep up with the ever-changing needs of the campus, KU IT starts and 

completes hundreds of projects each year.  The sheer quantity of projects that run through 

KU IT each year makes it difficult to balance resources and maintain strategic alignment 

while still meeting the needs of customers. 

The objective of this research is to develop and exercise an Analytical Hierarchy 

Process (AHP) model that aids in project prioritization.  The AHP is a mathematical 

decision-making tool that helps standardize the decision-making process while bringing 

transparency and defensibility to the decisions made. 

An AHP model was created and exercised on a small subset of KU IT projects.  

This model was used as a proof of concept to evaluate the AHP and the feasibility of 

using this technique to aid in IT project prioritization.  As a control, for comparison’s 

sake, the same subset of projects was prioritized using the traditional methods employed 

by KU IT.   

The result for both the AHP and the traditional methods was a prioritized list of 

projects.  The traditional method was considerably faster, but provides executive 

leadership no transparency to the process and would be difficult for the KU IT 

Leadership Team to defend.  The AHP model, while more involved, led to a result that 

can be explained and justified.  It is also the result of a highly transparent and 

collaborative process. 
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Chapter 1 - Introduction 

KU Information Technology (KU IT) is a unit within The University of Kansas 

dedicated to serving the information technology needs of the entire campus community. 

Information technology is a fast-paced, dynamic and ever-changing industry, which 

requires strategic planning and direction to ensure KU IT meets the needs of customers. 

This high rate of change requires a constant stream of project completion each year. 

KU IT completes hundreds of projects each year of various sizes and durations. 

Projects range from small IT construction projects to large and long-term software 

selection and implementation projects. Each project serves the different needs of the KU 

community. The large quantity of projects started and completed each year require 

careful planning and prioritization to ensure that KU makes forward progress in 

completing its strategic plan while balancing finite financial and staff resources.  

KU IT classifies projects into one of the several categories. Please see Table 1 

below for a list of these types. 

Project Type Description 

Operational Projects that affect day to day operations of KU and impact large groups of 

campus users. 

Bucket Projects that are prioritized by KU IT as low, but by the requester as high. 

Typically, for these projects, KU IT does not have the resources available within 

the timeline the customer has provided. These projects are prime candidates for 

outsourcing to external vendors. 

Construction Projects that include the design and installation of IT infrastructure throughout 

campus.  

Departmental Projects that are requested by and only affect a single department. 

Maintenance Projects that are requested to perform maintenance on either hardware or software. 

Table 1 - KU Information Technology Project Types 

An IT governance process is critical for the prioritization of projects as each 

customer believes their project should be the top priority.  IT governance helps to ensure 

that projects that are in alignment with The University of Kansas' goals and strategic 
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direction take precedence over other projects. IT Governance involves a review of 

projects by various committees who provide input and make recommendations. Direct 

human input opens the door for bias and the potential for lower priority projects to take 

primacy over higher priority projects. 

Strategic planning allows for both KU and KU IT to prioritize resource 

expenditure towards a common goal and direction. Devoting resources to high priority, 

strategically aligned projects helps advance the mission of the entire organization. 

Defined goals, however, gain little momentum if political objections and human 

intervention results in low priority projects taking precedence over strategic initiatives or 

institutional goals.  

The goal and purpose of this research is to consider the use of the analytical 

hierarchy process (AHP) as a possible technique to aid in the prioritization of IT projects. 

Project prioritization is critical to the success and mission of KU. Project prioritization is 

a task that may be improved and optimized by removing as much human bias as possible 

while working to ensure projects align with the strategic mission and goals of KU.  

An attempt will be made to leverage the AHP to build a decision-making model 

that allows individuals and groups to compare each project to every other project and also 

against defined goals and criteria. This pairwise comparison of projects against defined 

goals and criteria is an exercise of the AHP model. The output of a successful model is a 

prioritized list of projects that maximizes resource use and forward progress towards 

strategic objectives. This model should be simple to use, scalable and produce repeatable 

results. 
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There will be several challenges facing this research. The first and primary 

challenge will be clearly defining the overall goal and obtaining a consensus among KU 

IT leadership defining criteria by which to prioritize projects. A secondary challenge will 

be developing a tool that is simple to use while still providing the detail and granularity to 

justify prioritizing one project above another project. The tool must also allow for the 

quick addition of projects and the ability to be updated on a regular basis. 

IT governance as a process is being developed and will soon become a part of the 

project prioritization process. IT governance will employ several committees including 

individuals from various groups across campus. There may be opposition to the 

implementation of a newly developed AHP model.  It is human nature to assume the 

ability to make unbiased decisions. Utilizing a decision-making model may be perceived 

as taking too much of the human element out of the process and removing control from 

committee members. Gaining the support of senior leadership within KU IT and the 

Provost office is critical to avoid any and all of the above challenges.  
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Chapter 2 - Literature Review 

2.1 – Challenges of IT Project Portfolio Management  

Information Technology (IT) organizations around the world are frequently 

project driven.  The rapid advances in technology and the ever-changing needs of 

customers/end users creates a never ending portfolio of projects required to meet 

customer's/end user's needs.  According to the Project Management Institute (PMI), "A 

portfolio refers to projects, programs, subportfolios, and operations managed as a group 

to achieve strategic objectives.  The projects or programs of the portfolio may not 

necessarily be interdependent or directly related" (Project Management Institute 2013, 9).   

Prioritization of projects that align most closely with an organization's overall 

strategy contributes to an organization's overall success.  Over the past two to three 

decades, IT organizations have utilized many different techniques to manage their project 

portfolios.  IT organizations have traditionally relied on financial accounting tools to 

evaluate IT investments.  These methods include single criteria techniques, such as 

discounted cash flows, cost/benefits analysis, internal rate of return, and net present 

value.  Unfortunately, these methods tend to promote hard, tangible benefits (Kearns 

2004, 38-39).  It is often difficult to quantify benefits of IT projects, which may lead to a 

devaluation of strategic IT projects (Kearns 2004, 38).   

The use of traditional financial accounting methodologies for prioritizing IT 

projects and investments leads to several other problems as well.  One such problem is 

the influence of human bias to the process. 
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“Managers wishing to promote their projects may assign high values to 

the intangible benefits.  In time this practice can reduce the credibility 

and usefulness of the process, calling the results into question.  

Conversely, some companies chose to ignore intangible investments and 

value them at zero, critically denying the chance for many strategic 

investments to survive the analysis” (Kearns 2004, 39). 

 It is common for human bias to influence decision-making processes, which can lead to 

many problems for IT organizations.   

There are other shortfalls of the traditional financial accounting methodologies 

used to evaluate IT investments.  The difficulty of placing a tangible value on IT 

investments can lead to an overvaluation of certain benefits.  This overvaluation can have 

an undesired impact on the final prioritization of projects.  Additionally, these techniques 

do not account for the interdependencies of various projects.  The financial accounting 

methods, by default, assume that each project stands alone (Kearns 2004, 39).  This 

assumption is rarely the case and can lead to a valuable project or set of projects being 

denied approval.   

Politics can exceedingly influence the prioritization and selection of IT projects.  

In a 2004 survey of over 500 IT organizations, "53 percent of CIOs say their IT project 

prioritization is politically driven" (CIO Insight 2004).  If this survey were repeated 

today, it is unlikely the results would be all that different as politics if left unchecked, will 

always have some influence on decisions.   

Regardless of the methodology used, humans will inevitably have to provide input 

into the decision-making process.  IT leadership and staff often fail to involve the 

customer/end-users in the decision-making process.  Leaving the customer out of the 

process regularly leads to IT "embracing a technical focus and being "unaware of the 

human and organizational factors" that account for IT investment failures" (Kearns 2004, 
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41).  The 2004 CIO Insight survey also found that only two-thirds of respondents 

companies "are disciplined about setting and sticking to IT priorities and involving all 

business and IT stakeholders in setting project priorities".  A failure to include the 

customers and end-users can lead to prioritizing projects that do not align with the overall 

company strategy.  Ultimately, poor project prioritization leads to back-tracking, rework 

or low adoption rates for completed projects.  

The most challenging task organizations face is consistently choosing projects 

that maintain strategic alignment and that balance budgets, staff and infrastructure 

resources.  All too often, organizations lack any formal procedure for evaluating the 

priority of a project (Kumar 2009, Wei 2005).  A lack of formal procedure typically 

results in reduced transparency.  IT staff can become frustrated from work overload as 

well as ever-changing priorities.  Projects often fail due to changing management focus 

and priorities (Kumar 2009, 675).   

IT organizations worldwide are challenged by limited resources, whether it be 

staffing, budgets, or both.  Project portfolio management, done right, leads to a balance of 

these resources and process transparency.  Lack of transparency, in addition to a failure to 

manage resources shared across the portfolio, leads to delays, disgruntled staff, 

customers, and all too often failed projects (Li 1996). 

2.2 – Importance of IT Project Portfolio Management 

Information technology has the potential to be a force multiplier.  Leveraging 

technology and automation can allow other parts of the organization to do more with less.  

This use of technology can lead to organizations gaining a competitive advantage.  

Unfortunately, according to Kearns, "a majority of CEOs rank IT investments as 
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disappointing" (Kearns 2004, 37).  Most recognize IT investments can lead to providing a 

competitive advantage, but actual returns for these investments can be all over the board.  

(Brynjolfsson & Hitt, 1998, Dewan & Kraemer, 1998, Santos & Sussman, 2000).   

The only way to maximize returns on IT projects and investments is through IT 

project portfolio management.  As described above, traditional financial accounting 

methods fail to account for interdependencies between projects.  IT project portfolio 

management must recognize the mutual dependencies and evaluate the entire portfolio of 

projects.  Portfolio management requires formal procedures that involve all parties, leads 

to transparency, and ultimately allows organizations to have the ability to consistently 

prioritize projects that lead to results (Kearns 2004).  

The key to successful businesses and IT organizations are strategies that are 

clearly defined and portfolio management that works to ensure project alignment with 

these strategies.  "A successful organization recognizes that when an effective strategy is 

properly implemented, it will result in a sustainable competitive advantage" (Kendrick & 

Saaty 2007, 22).  If done right, project portfolio management leads to strategic alignment, 

a transparent and defensible prioritization process, and a balance between projects and 

available resources.  Over time, this will result in an optimized project portfolio that 

meets the needs of the business, but can also adapt to the business as its needs change 

(Kendrick & Saaty 2007, 23). 

 

2.3 – Analytic Hierarchy Process (AHP) 

The Analytic Hierarchy Process (AHP) was developed by Thomas Saaty and first 

published in his book ‘The Analytic Hierarchy Process: Planning, Priority Setting, 
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Resource Allocation' in 1980 (Kumar 2009; Saaty 1980).  The AHP is a multi-criteria 

decision-making tool that aids individual or group decision making.  The AHP allows 

individuals and group members to "use their experience, values, and knowledge to break 

down a problem into a hierarchy and solve it by the AHP steps" (Al-Harbi 2001).   

Saaty developed the AHP to allow users of the process to determine weighted 

priorities for various criteria and alternatives.  "The AHP can be used to measure the 

relative degree of importance of each customer requirement by comparing each pair of 

customer requirements to see how much more important on member of each pair is than 

the other" (Pairwise comparison, Kumar 2009, 675).  The AHP has become one of the 

most often used decision-making tools since its invention (Vaidya 2006).  A significant 

benefit of the AHP is it allows users to leverage both quantitative and qualitative criteria 

to evaluate decisions.   

The AHP is commonly shown to follow these four steps: 

1. Define the problem, determine it’s goal and establish the decision making hierarchy consisting of the 

goal, criteria and alternatives.  For an example, see Figure 1 below. 

 

Goal

Criterion 01 Criterion 02 Criterion 03 Criterion 04

Alternative 01 Alternative 02 Alternative 03

 

 

Figure 1- Example of a Hierarchy of Criteria/Objectives (Vargas 2014, 6) 

2. Obtain input for decision makers by performing pairwise comparisons of the defined decision criteria 

using Saaty’s fundamental scale for pairwise comparisons (See Table 2). 
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Intensity of 

Importance 

Definition Explanation 

1 Equal Importance Two activities contribute equally to the 

objective 

2 Moderate Importance Experience and judgment slightly favor one 

activity over another 

5 Strong Importance Experience and judgment strongly favor one 

activity over another 

7 Very strong or demonstrated importance An activity is favored very strongly over 

another; its dominance demonstrated in 

practice 

9 Extreme importance The evidence favoring one activity over 

another is of the highest possible order of 

affirmation 

2, 4, 6, 8 For compromise between the above 

values 

Sometimes one needs to interpolate a 

compromise judgment numerically because 

there is no good word to describe it 

Reciprocals 

of above 

If activity i has one of the above nonzero 

numbers assigned to it when compared 

with activity j, then j has the reciprocal 

value when compared to i 

A comparison mandated by choosing the 

smaller element as the unit to estimate the 

larger one as a multiple of that unit. 

Rationals Ratios arising from the scale If consistency were to e force by obtaining n 

numerical values to span the matrix 

1.1-1.9 For tied activities When elements are close and nearly 

indistinguishable; moderate is 1.3 and 

extreme is 1.9. 

Table 2 – Saaty's Fundamental Scale for Pairwise Comparison (Saaty 2012, 73) 

3. Using the above scoring, determine the relative weighting of the criterion against each other and the 

alternatives against each criterion (pairwise comparison). 

 

4. Finally, combine the above weighting, evaluate the consistency and arrive at a final weighted ranking 

of the alternatives. (Kearns 2004, 43; Kendrick & Saaty 2007, 24; Al-Harbi 2001, 20) 

 

The AHP begins by breaking a decision down into a hierarchy that consists of a 

goal at the top, objectives or criteria, and alternatives.  There can be many levels, but in 

practice, the number of levels is often limited to the three described (Kearns 2004, 43).  

The basic hierarchy can be seen in Figure 1 above.  This hierarchy allows decision 

makers to compare each alternative to each criterion and determine each criterion and 

alternatives contribution to the overall goal (Vargas 2014).  In the end, "the priority of 

each project is represented as a measure of its relative value toward the stated goals and 

objectives of an organization" (Kendrick & Saaty 2007).   



10 

 

The above list is not comprehensive as it omits certain steps Saaty himself 

included in the original process.  These steps involved evaluating the consistency of the 

individual and overall comparisons.  "A "consistency index" for each criterion measures 

the degree of consistency inherent in the decision maker's ranking of alternatives" 

(Kearns 2004, 45).  For example, an inconsistency may arise if a decision maker decides 

item 1 is more important that item 2, item 2 is more important than item 3, but item 3 is 

more important than item 1.  The consistency rate (CR) is a mathematical calculation 

determined from the ratio of the Consistency Index (CI) and the Random Consistency 

Index (RI).  CR represents consistency and is shown as a percentage (Vargas 2014).   

As the number of comparisons increases, it becomes exceedingly difficult for 

humans to maintain consistency (Kearns 2004).  The AHP is not intended to provide 

perfect consistency, but the CR aids decision makers in diagnosing potential problems 

with the pairwise comparison process.  Saaty determined that for the evaluation to be 

considered consistent, the CR must be less than 10%.  A CR of greater than ten percent 

suggests the judgments were somewhat random and repeating the process can improve 

consistency (Saaty 2012, 81).  There are many AHP software packages today that will 

guide users to the inconsistency to simplify identification and correction (Goedert 2013, 

2).    

2.4 – Benefits of the AHP for IT Project Portfolio Management 

The challenges and importance of managing a project portfolio were described in 

Sections 2.1 and 2.2 above.  Section 2.3 provided a brief introduction to the AHP.  The 

goal of this section is to outline several of the benefits of the AHP and its use as a tool for 

project portfolio management.  The AHP has been recommended by many over the years 
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as a tool for the evaluation and prioritization of IT projects and investments (Kearns 

2004, 40).  Vaidya & Kumar studied the AHP and its applications in 2006.  Their 

findings suggest that the majority of AHP applications fall into "the combination of: (a) 

engineering and selection, (b) social and selection, and (c) personal and decision making 

(Vaidya & Kumar 2006, 18).   

Among the most significant benefits of the AHP is its defensible characteristics  

and its relatively simple and instinctual process when presented to the average user.  The 

hierarchical structure breaks the larger goal down into bite-size portions that are easier 

for individuals to comprehend and evaluate.  Moreover, it makes it easy to explain to 

others and defend the weighting or decisions that result from its application (Kearns 

2004, 41).   

The AHP adds transparency to the project prioritization process.  Transparency of 

the process helps gain buy-in from customers/end-users and IT staff tasked with 

implementing the projects.  Multiple users are "able to see the process as opposed to 

accepting results from a "black box"" (Kearns 2004, 42).  Ultimately, a well-defined and 

transparent process is more likely to gain buy-in and future participation and commitment 

to project prioritization decisions (Kearns 2004, 42). 

As described previously, the AHP allows for the inclusion of both quantitative 

and qualitative criteria in the evaluation process (Kendrick & Saaty 2007).  The inclusion 

of both types of criteria enables the AHP to overcome the limitations of traditional 

financial accounting processes.  The goal for IT projects is to achieve financial 

advantages (increased profits/reduced costs), "better strategic alignment, better 

acceptance of goals, better acceptance of projects, better communication, improved 
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planning, reduction of politically driven decisions, eliminate or reduce low value projects 

better focus and use of resources" (Trowbridge 2005, 12-13).  The use of both 

quantitative and qualitative criteria allows for all of these improvements. 

One of the biggest challenges in regards to IT project prioritization decisions is 

politics.  The AHP is an excellent tool that can be used to minimize political issues 

(Kearns 2004, 38).  Groups with common goals, objectives and interests are not immune 

to politics as each member of the team offer unique perspectives and are influenced by 

different motivations.  In working through the AHP as a group, it helps the group achieve 

some consensus (Al-Harbi 2001, 21).  The AHP provides an avenue for each individual 

to make and defend their evaluation.  In the event, a compromise is needed, AHP allows 

for this in the rating system.  The end result minimizes the impact of political influences 

and provides a highly visible evaluation process (Kearns 2004, 38).   

One of the most important benefits of the AHP is the hierarchical nature of the 

process.  This hierarchy enables participants to define high-level strategic objects to aid 

in better strategic alignment of the overall project portfolio (Kendrick & Saaty 2007).  

Focusing on strategic alignment helps eliminate low-value projects being prioritized.  It 

also aids in providing for a more efficient use of resources and minimizes the need to 

change priorities since the projects identified as high priority align strategically with the 

overall goals of the organization.   

The AHP use in IT project portfolio management "allows the decision makers to 

have a specific and mathematical decision support tool.  This tool not only supports and 

qualifies the decisions but also enables the decision makers to justify their choices…" 

(Vargas 2014).  Ultimately, the AHP provides a process that relies on strategic analysis, 
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human interaction and negotiation and a set of checks and balances that provides for a 

transparent and defensible prioritization of the IT project portfolio.   

  



14 

 

Chapter 3 - Research Method 

In developing a model, it is important to follow a process and framework to 

ensure thoroughness and completeness.  Dr. Tom Bowlin presented his 7-stage modeling 

process in his University of Kansas Engineering Management course entitled 

‘Applications of Quantitative Analysis in Decision Making’.  This model walks a user 

through a 7-stage process that includes the following stages: (1) Identify the purpose or 

functional need; (2) Collect the necessary information; (3) Formulate the model; (4) 

Validate the model; (5) Exercise the model; (6) Report the results; (7) Implement the 

model (Bowlin 2014). 

3.1 – Identify the Purpose or Functional Need 

The aim of this Analytic Hierarchy Process model is to research its application 

and feasibility as a tool to aid KU Information Technology in prioritizing IT projects.  

Currently, KU IT does not maintain or follow an exact process for prioritizing IT 

investments.  This often leads to low-value projects being approved and competing for 

resources with high-value strategic projects.  Also, the lack of an exact process often 

leads to confusion, constant changes in project priorities and it can be difficult to defend 

why one would choose one project over another.  The ultimate goal of applying the AHP 

is to develop a transparent and consistent process for prioritizing projects, minimizing 

human and political influences and maximizing the use of limited resources and strategic 

alignment. 
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3.2 Collect the Necessary Information 

The literature review has provided a background and tools describing the 

utilization of the AHP.  Additionally, a select list of IT projects has been gathered.  Due 

to the sheer number of projects, it was decided to focus efforts on a selection of six 

projects that have an estimated cost higher than $50,000 and are strategic in nature.  

Table 3 - Selected Projects/Alternatives for Use in the AHP Model provides a listing of 

the selected projects and brief high-level details of these projects. 

Project Name Description 

100 Gbps Network Border KU currently has two (2) 10 Gbps connections to the border network.  

Increasingly, research grants show preference to universities or entities that 

have 100 Gbps capabilities to allow for improved collaboration and transfer of 

data between various research entities around the world. 

  Science De-militarized Zone (DMZ) 

Network 

KU currently passes all network traffic through network security hardware such 

as firewalls and intrusion prevention systems.  This hardware can impede the 

flow of network traffic and slow transfers of large scientific research datasets.  

A science DMZ network removes some of these barriers allowing for large 

datasets to move more quickly and at scheduled times, minimizing the impact 

on other network traffic. 

  Cloud-based Enterprise Resource 

Planning (ERP) Tool 

KU currently uses several tools for enterprise resource planning.  These tools 

have served KU well, but industry and product advancements have left the 

current system nearing end of life.  A cloud-based ERP tool would move KU 

forward into a new set of tools to manage university resources. 

  Digital Asset Management Tool KU maintains large numbers of digital assets such as scanned documents, 

image files, and video files.  To date, many of these digital assets are stored in a 

variety of systems under the control of many departments throughout campus.  

A single digital assets management tool would help bring all of these assets 

together in a single location and provide additional features to aid in the 

curation and dissemination of these assets. 

  Wireless Infill and Expansion KU has an extensive wireless network that serves the wireless network needs of 

students, faculty, staff and guests.  The current system was designed to serve 

wireless network to laptops (data grade).  The significant increase in mobile 

devices such as smartphones and tablets have left the current wireless system 

strained to meet the wireless network needs of these devices.  A higher density 

(voice grade) wireless network is required to serve these needs.  To address 

these needs, it will require infill and further expansions of this system. 

  Central File Storage  KU has a central file storage system that allows faculty, staff and graduate 

students along with groups and units to store files and data on private and 

shared network drives.  The current system has reached the end of life and is 

nearing its capacity.  A replacement system will add additional storage space 

and provide new features that will aid in the continued storage of files and data 

for the campus. 

  
Table 3 - Selected Projects/Alternatives for Use in the AHP Model 
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3.3 Formulate the Model 

The overarching goal and objective of this model is to prioritize KU IT projects 

(alternatives).  The material reviewed during the literature review suggested several 

criteria others have used for prioritizing projects.  The criteria that are used for this model 

are as follows:  strategic impact, financial impact, customer impact, project risk and 

feasibility.  Each of these criteria has sub-criteria against which alternatives were 

evaluated.  Figure 2 - AHP Model shows the AHP model used for this research, detailing 

the goal, criteria, and sub-criteria. 

Prioritize IT 
Projects

Strategic 
Impact

Financial 
Impact

Customer 
Impact

Project Risk Feasibility

Alignment with 
Overall KU Strategy

Alignment with KU 
IT Strategy

Customer Intimacy

Product/Service 
Excellence

Cost Reduction

Payback/ROI

Reduce Business 
Operational Costs

Reduce IT Costs

Funding/Cost 
Recovery

 

Students

Improve Satisfaction 
with IT Services

Improve Learning 
Outcomes

Faculty/Staff

Improve Satisfaction 
with IT Services

Improve Ability to 
do Job

Research

Improve Satisfaction 
with IT Services

Improve Ability to 
do Research

Increase Likelihood 
of Receiving Grant 

Funds

 

Organizational 
Complexity

Project/Technical 
Complexity

 

Alignment with 
Architecture

Capability

 

Figure 2 - AHP Model 
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TransparentChoice, a cloud-based AHP software package was used for this 

model.  The software utilizes a discrete scale for scoring the alternatives against each 

criterion and sub-criterion to reduce the time it takes to prioritize and increase model 

efficiency.  Model complexity is reduced by eliminating the need to perform pairwise 

comparisons of each alternative to every other alternative for each criterion and sub-

criterion.  Appendices A through F detail the various scales used for each criterion and 

sub-criterion.    

3.4 – Validate the Model 

The AHP model was validated by the KU IT Leadership Team (henceforth 

Team).  Each member of the eight member team walked through the AHP model 

verifying that the criteria and sub-criteria provided sufficient detail related to the overall 

goal of prioritizing IT projects.   

3.5 – Exercise the Model 

The AHP model was loaded into a software package entitled TransparentChoice.  

TransparentChoice is a cloud-based AHP modeling software that allows users to easily 

pairwise compare criteria and evaluate each of the alternatives against the model.  This 

software package proved to be quite useful and efficient for gathering input from users 

and producing a final prioritized list based on the weighting of the criteria and sub-

criteria.   

First, each team member was individually instructed through the pairwise 

comparison evaluation of the criterion and sub-criterion.  The software continually 

calculates the inconsistency percentage, allowing the users to adjust their input to 
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maintain the goal of less than ten percent inconsistency.  This effort produced the criteria 

and sub-criteria weightings used for calculating the total score for each alternative.   

To gather input, TransaparentChoice allows users to input scoring in a 

synchronous mode.  This mode was used to collect the Teams scores for each of the 

alternatives.  A facilitator led meeting was held in which each member of the Team was 

provided a link to their personal input page.  The facilitator’s computer screen then 

synchronized with each team members computer screen to allow the Team to review the 

scoring together.  The Team had the opportunity to discuss each project in relation to the 

criterion or sub-criterion being evaluated and provide their scoring input.  The result of 

this meeting was a prioritized list of projects that utilized the criteria and sub-criteria 

weighting and scoring data thus meeting the overall goal.  

As a control and for further comparison, prior to exercising the AHP model, the 

Team prioritized the projects in the traditional method.  This method consisted of 

discussing each project, debating individual project merit and reaching a majority 

consensus as to each projects ranking.  This exercise produced a prioritized list of 

projects that did not necessarily take into account any portion of the AHP model.  The 

results of this exercise will be presented in the following chapter. 

3.6 – Report Results 

The presentation of the results for this model are found in the next chapter. 

3.7 – Implement the Model 

The goal of this model is to research the application and feasibility of the AHP for 

IT project portfolio management.  The Team found the AHP process highly valuable, and 
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plans are being developed to begin implementing this technique and model within KU IT.  

The process of exercising the model exposed areas for improvement and adjustments will 

need to be made to this model before it can be brought into production.   
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Chapter 4 - Results 

The first step in the AHP was to obtain the criteria and sub-criteria weightings.  

These weights were obtained by leveraging the pairwise comparison functionality in 

TransparentChoice.  Members of the Team compared each top level criterion to every 

other top level criterion.  The team member was asked to provide their preference using 

the scale shown in Table 2 – Saaty's Fundamental Scale for Pairwise Comparison (Saaty 

2012, 73) with the goal of prioritizing projects.  TransparentChoice captured their 

preference and moved the team member to the next comparison until all comparisons 

were completed.  The following figure shows the combined Team weighting of the top 

level criteria. 

 

Figure 3 - Overall Team Criteria Weighting 

Figure 3 shows the Team ranked a projects impact on strategy as the top criteria 

for prioritizing projects.  Normalized weightings generated from team member preference 
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results, reveal the strategic impact of a project is 1.8 times more important than the next 

criterion, customer impact and 4.2 times greater than the lowest criterion, project risk.  

The sub-criteria weightings can be found in Appendix F.   

The next step in the AHP process involved having the Team score each project 

against each distinct scale for the criteria and sub-criteria.  As previously mentioned, this 

was done in a synchronous session, allowing for discussion and transparency.  This effort 

proved to be rather time-consuming, even for a small number of projects.  It took slightly 

over an hour to complete this exercise, as compared to the fifteen minutes it took to 

prioritize using the traditional methodology. 

As a control, the list of projects was prioritized using the traditional methodology.  

This method is described above in Chapter 3.  Table 4 -  below, shows the prioritized 

project list using the traditional method.  

Prioritized Rank Project Name 

1 Central File Storage 

  
2 Cloud-based Enterprise Resource Planning (ERP) Tool 

  3 Science De-militarized Zone (DMZ) Network 

  4 Wireless Infill and Expansion 

  5 100 Gbps Network Border 

  6 Digital Asset Management Tool 

  
Table 4 - Prioritization Using Traditional Method 

The AHP model developed to prioritize IT projects was applied to the same list of 

projects.  A prioritized list of projects was produced that factored in the Teams criteria 

and sub-criteria weighting and scoring of each of the alternatives against each criterion 

and sub-criterion.  Table 5 - Prioritization Using AHP shows the prioritized list using 

AHP and the score produced by the model. 
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Prioritized Rank Project Name Overall Score 

1 Wireless Infill and Expansion 0.699 

   
2 Central File Storage 0.665 

   3 100 Gbps Network Border 0.637 

   4 Science De-militarized Zone (DMZ) Network 0.582 

   5 Cloud-based Enterprise Resource Planning (ERP) Tool 0.482 

   6 Digital Asset Management Tool 0.276 

   
Table 5 - Prioritization Using AHP 

The prioritized lists showing in Table 4 and 5 differ substantially as did the effort 

to develop each prioritized list.  It is difficult to conclude whether the priorities on one 

list are more accurate than the other.  However, there was group consensus that the AHP 

method was more transparent and defendable.  It is easy to walk an executive or lower 

level employee through the AHP and explain why one project was prioritized over 

another.  The ability to describe the method is critical in gaining buy-in and support. 

The AHP also allowed the Team to participate in a group discussion as they score 

projects.  The discussion offered the Team an opportunity to talk through disagreements 

and generate consensus.  During times when the Team was unable to reach an agreement, 

each member scored the project as they saw fit, and the statistical average was used for 

the overall score.  In the end, team members had the ability to disagree. 

Overall the AHP was well received by the Team, and sufficient value was 

provided to justify moving forward using a modified version of the model for future 

prioritization.  The Team also discussed ways to streamline the AHP and reduce the time 

needed to score projects.  Additionally, discussions occurred regarding having Executives 

in the university provide the input necessary for the high-level criteria and sub-criteria 



23 

 

weightings while various teams throughout campus could provide the scoring input to 

finalize the prioritization. 

Chapter 5 - Suggestions for Additional Work 

This work focused on using the AHP to prioritize projects.  The AHP has many 

other applications that may be tested, for example, vendor selection.  The AHP is 

somewhat limited in the types of decisions, but can get rather complicated as the criteria 

and alternative counts grow.  Linear programming and fuzzy logic are two tools that have 

been combined with AHP.  Each of these tools may potentially improve the AHP and 

decision making.  
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Appendices 

Appendix A – Customer Impact Sub-Criteria Discrete Scales 

Name Value Definition 

No Impact 0 This project will not help improve faculty/staff’s ability to do 

their job 

   
Low Impact 1 This project will have some impact on helping improve 

faculty/staff’s ability to do their job 

   Medium Impact 2 This project will have moderate impact on helping improve 

faculty/staff’s ability to do their job 

   Medium-high Impact 3 This project will have significant impact on helping improve 

faculty/staff’s ability to do their job 

   High Impact 4 This project will dramatically improve faculty/staff’s ability to 

do their job 

   
Table 6 - Faculty/Staff - Improve Ability to Do Job Discrete Scale 

Name Value Definition 

No Impact 0 This project will not help improve faculty/staff satisfaction with 

IT services 

   
Low Impact 1 This project will have some impact on helping improve 

faculty/staff satisfaction with IT services 

   Medium Impact 2 This project will have moderate impact on helping improve 

faculty/staff satisfaction with IT services 

   Medium-high Impact 3 This project will have significant impact on helping improve 

faculty/staff satisfaction with IT services 

   High Impact 4 This project will dramatically improve faculty/staff satisfaction 

with IT services 

   
Table 7 - Faculty/Staff - Improve Satisfaction with IT Services 

Name Value Definition 

No Impact 0 This project will have little to no impact on student learning 

outcomes 

   
Low Impact 1 This project will have some impact on student learning 

outcomes 

   Medium Impact 2 This project will have moderate impact on student learning 

outcomes 

   Medium-high Impact 3 This project will have significant impact on student learning 

outcomes 

   High Impact 4 This project will dramatically improve student learning 

outcomes 

   
Table 8 - Students - Improve Ability Learning Outcomes Discrete Scale 
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Name Value Definition 

No Impact 0 This project will not help improve students satisfaction with IT 

services 

   
Low Impact 1 This project will have some impact on helping improve students 

satisfaction with IT services 

   Medium Impact 2 This project will have moderate impact on helping improve 

students satisfaction with IT services 

   Medium-high Impact 3 This project will have significant impact on helping improve 

students satisfaction with IT services 

   High Impact 4 This project will dramatically improve students satisfaction 

with IT services 

   
Table 9 - Students - Improve Satisfaction with IT Services 

 

Name Value Definition 

No Impact 0 This project will do nothing to improve researcher’s ability to 

do research 

   
Low Impact 1 This project will do some to improve researcher’s ability to do 

research 

   Medium Impact 2 This project moderately improve researcher’s ability to do 

research 

   Medium-high Impact 3 This project significantly improve researcher’s ability to do 

research 

   High Impact 4 This project dramatically improve researcher’s ability to do 

research 

   
Table 10 - Research - Improve Ability to Do Research 

 

Name Value Definition 

No Impact 0 This project will not improve the likelihood of receiving grant 

funding 

   
Low Impact 1 This project will have somewhat improve the likelihood of 

receiving grant funding 

   Medium Impact 2 This project will have moderately improve the likelihood of 

receiving grant funding 

   Medium-high Impact 3 This project will have significantly improve the likelihood of 

receiving grant funding 

   High Impact 4 This project will dramatically improve the likelihood of 

receiving grant funding 

   
Table 11 - Research - Improve Likelihood of Receiving Grant Funding 
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Name Value Definition 

No Impact 0 This project will not help improve students satisfaction with IT 

services 

   
Low Impact 1 This project will have some impact on helping improve students 

satisfaction with IT services 

   Medium Impact 2 This project will have moderate impact on helping improve 

students satisfaction with IT services 

   Medium-high Impact 3 This project will have significant impact on helping improve 

students satisfaction with IT services 

   High Impact 4 This project will dramatically improve students satisfaction 

with IT services 

   
Table 12 - Research - Improve Satisfaction with IT Services 
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Appendix B – Feasibility Sub-Criteria Discrete Scales 

How well does this project align with the KU IT enterprise architecture? 

Name Value Definition 

Poor fit 1 This project does not fit well with KU IT enterprise architecture 

and would be difficult to integrate 

   Medium fit 2 This project is not a natural fit, but could be made to work 

without to much trouble 

   Fairly good fit 3 This project mostly aligns with our architecture 

   Good fit 4 This project completely aligns with our architecture 

   
Table 13 – Feasibility – Alignment with Architecture 

 

Do we have the technical and human resources to support this project?  Can we get any 

needed resources? 

Name Value Definition 

Poor support 1 We do not have access to the tools, technologies or people 

required for this project and do not have a good way to fill the 

gap 

   
Some support 2 We have some resources, but would need to look outside for 

support 

   Medium-high 

support 

3 We have most of the resources and can source the rest 

   High support 4 We have all the resources we need for this project 

   
Table 14 – Feasibility - Capability 
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Appendix C – Financial Impact Sub-Criteria Discrete Scales 

How long does it take to pay back your project? 

Name Value Definition 

No Payback 0 This project will never have a payback 

   Slow 1 This project has a payback of more than 5 years 

   Medium 2 This project has a payback between 3 and 5 years 

   Medium-fast 3 This project has a payback between 1 and 3 years 

   Fast 4 This project has a payback of less than 1 year 

   
Table 15 – Financial Impact – Cost Reduction – Payback 

 

To what degree will this project reduce the operating costs or improve operating efficiency 

at the University of Kansas? 

Name Value Definition 

No Savings 0 This project has no impact on reducing operating costs or 

improving operating efficiency 

   Low 1 This project has little impact on reducing operating costs or 

improving operating efficiency 

   Medium 2 This project has some impact on reducing operating costs or 

improving operating efficiency 

   Medium-high 3 This project has significant impact on reducing operating costs 

or improving operating efficiency 

   High 4 This project will dramatically reduce operating costs or improve 

operating efficiency 

   
Table 16 – Financial Impact – Cost Reduction – Reducing Business Operating Costs 

 

What impact will this project have on reducing the cost of IT services to the University of 

Kansas? 

Name Value Definition 

No Reduction 0 This project has no impact on reducing cost 

   Low 1 This project will have little impact on reducing cost 

   Medium 2 This project has some impact on reducing cost 

   Medium-high 3 This project has significant impact on reducing cost 

   High 4 This project will dramatically reduce cost 

   
Table 17 – Financial Impact – Cost Reduction – Reducing Business Operating Costs 
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Funding often defines importance or likelihood of success.  A project that has no funding 

with no revenue or ability to recover costs is less likely to succeed as compared to a fully 

funded project or one that has the ability to recover 100% costs 

Name Value Definition 

No funding 0 This project has no identified fund or ability to recover costs 

   25% funded 1 This project has at least 25% funding identified or has 

revenue/cost recovery to cover at least 25% of the cost 

   50% funded 2 This project has at least 50% funding identified or has 

revenue/cost recovery to cover at least 50% of the cost 

   75% funded 3 This project has at least 50% funding identified or has 

revenue/cost recovery to cover at least 50% of the cost 

   Fully funded 4 This project is completely funded or has revenue/cost recovery 

to cover at least 100% of the cost 

   
Table 18 – Financial Impact – Funding 
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Appendix D – Project Risk Sub-Criteria Discrete Scales 

How much will This project force us to change the way we do things, the way people are 

organized or working with other entities or units? 

Name Value Definition 

Very complex,  

high risk 

1 This project requires significant input or involvement of 

multiple campus or outside entities 

   Quite complex 2 This project requires some input or involvement of multiple 

outside departments 

   Moderately complex 3 This project requires some input or involvement of a single 

outside department 

   Moderately simple 4 This project requires some input or involvement of multiple 

units within KU IT 

   Simple 5 This project requires some input or involvement of a single unit 

within KU IT 

   
Table 19 – Project Risk – Organizational Complexity 

 

How technically complex is This project to execute? 

Name Value Definition 

Very complex,  

high risk 

1 This project requires major technical risk or requires multiple 

changes or integrations to several systems 

   Quite complex 2 This project requires significant technical risk or requires some 

changes or integrations with few other systems 

   Moderately complex 3 This project requires some technical risk or requires few 

changes or integrations to other systems 

   Moderately simple 4 This project requires little technical risk or requires few changes 

or integrations to a single system 

   Simple 5 This project requires little or no technical risk or has no impact 

on other systems 

   
Table 20 – Project Risk – Project/Technical Complexity 
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Appendix E – Strategic Impact Sub-Criteria Discrete Scales 

How much will this project support the overall mission of KU IT by aligning with KU IT 

strategic initiatives? 

Name Value Definition 

Low 1 This project has little or no impact on KU IT strategy 

   Medium 2 This project will have a peripheral impact on KU IT strategy 

   Medium-high 3 This project will support KU IT strategy, but not represent a 

step-change 

   High 4 This project will have a major impact on KU IT strategy 

   
Table 21 – Strategic Impact – Alignment with KU IT Strategy 

 

How much will this project support the overall mission of KU by aligning with KU strategic 

initiatives such as Bold Aspirations or Changing for Excellence? 

Name Value Definition 

Low 1 This project has little or no alignment with or impact on overall 

KU strategy 

   Medium 2 This project will have a peripheral impact on overall KU 

strategy 

   Medium-high 3 This project will support overall KU strategy, but not represent 

a step-change 

   High 4 This project will have a major impact on overall KU strategy 

   
Table 22 – Strategic Impact – Alignment with Overall KU Strategy 

 

Knowing and understanding our customers and delivering to them the information and 

services they need when they need them are key to any organization’s success.  Customer 

intimacy is the ability to do this and this criterion measures how well This project will 

support customer intimacy. 

Name Value Definition 

   Low 1 This project has little or no impact on customer intimacy 

   Medium 2 This project has some impact on customer intimacy 

   Medium-high 3 This project will significantly impact customer intimacy 

   High 4 This project will dramatically impact customer intimacy 

   
Table 23 – Strategic Impact – Impact on Customer Intimacy 
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Product/service Excellence reflects the impact this project will have on improving the 

product/service as experienced by the customer.  This might be the physical product or the 

support and services that surround our product/service. 

Name Value Definition 

   Low 1 This project has little or no impact on product/service 

excellence 

   Medium 2 This project has some impact on product/service excellence 

   Medium-high 3 This project will significantly impact product/service excellence 

   High 4 This project will dramatically impact product/service excellence 

   
Table 24 – Strategic Impact – Impact on Product/Service Excellence 
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Appendix F – Sub-Criteria Weights 

 

Figure 4 - Customer Impact Sub-Criteria Weights 

 

 

Figure 5 - Faculty/staff Sub-Criteria Weights 
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Figure 6 - Research Sub-Criteria Weights 

 

 

Figure 7 - Students Sub-Criteria Weights 

Improve satisfaction with IT services
16.0%

Improve ability to do research
30.0%

Improve likelihood of grant funding
54.0%

Research sub-criteria Weighting

Improve satisfaction with IT services
25.0%

Improve learning outcomes
75.0%

Student Sub-criteria Weighting



37 

 

 

Figure 8 - Feasibility Sub-Criteria Weights 

 

 

Figure 9 - Project Risk Sub-Criteria Weights 

Capability
33.0%

Alignment with architecture
67.0%

Feasibility Sub-criteria Weighting

Project/technical complexity
50.0%

Organizational complexity
50.0%

Project Risk Sub-criteria Weighting



38 

 

 

Figure 10 - Financial Impact Sub-Criteria Weights 

 

 

Figure 11 - Cost Reduction Sub-Criteria Weights 
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Figure 12 - Strategic Impact Sub-Criteria Weights 
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Appendix G – Criteria Project Priority Scores 

 

 

Figure 13 - Final Project Prioritization Scores 
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