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Abstract  

This paper explores the recent application of a variety of Value Analysis (VA) techniques to organization 

development (OD) projects.  Over the past several years, with the contraction of the U.S. economy, the 

reduction in funding available to fund federal, state and local government has created tremendous pressure on 

agencies to do more with less.  Value Management Strategies, Inc. (VMS) has been working for 15 years with 

the California Department of Transportation (Caltrans) on major transportation projects.  Over the past few 

years, VMS has been called upon by Caltrans to assist them in re-envisioning its organizational structures in 

order to improve efficiency and meet the challenges of the future more effectively and with fewer resources.  

This paper will profile a number of organizational change efforts, including: 

 Reinventing Transportation Planning 

 Reorganization of the Division of Design 

 Streamlining Operations for the Office of Business and Economic Opportunity 

Unique techniques will be explored that combine traditional OD techniques with VA techniques.  In addition, 

the application of function analysis and FAST will be explored related to these applications. 
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Introduction 

The authors have recently been working with the California Department of Transportation (Caltrans) on a 

number of studies for its Value Analysis (VA) program that have focused on improving the efficiency of its 

organizational structure.  The challenging economy has placed great strain on all organizations, including 

Caltrans, which is forcing unprecedented change precipitated by diminishing resources to fund public agencies.  

This paper will explore that application of a number of familiar VA techniques that were modified to address the 

unique challenges related to improving organizational efficiency.  Further, the importance of good 

communication is even more critical when dealing with organizational challenges, which are first and foremost 

organizations composed of individuals.  As such, aligning team communication is essential if VA is to be 

successful when considering that the team members themselves represent the status quo that must be changed.  

Three separate, unrelated VA study efforts will be examined; key techniques presented; and the conclusions 

drawn from each will be explored. 

Reorganization of the Division of Design 

The Caltrans Division of Design (DOD) is undergoing critical internal and external reviews in order to trim the 

state’s budget.   In anticipation of pending staff reductions, a Value Analysis (VA) study was conducted with 

key management staff within DOD in order to improve the DOD’s effectiveness with fewer resources. 

The primary objective of the VA Study was to support the DOD in reviewing its current organizational structure, 

identify opportunities for making it more effective, generate ideas focusing on this, and develop 

recommendations that would improve the value of the organization.  

The Caltrans DOD currently includes 15 offices that administer unique programs that facilitate project delivery 

by promoting effective policies, standards, procedures, tools and guidance.  The VA Study analyzed the current 

functions in which the DOD is engaged.  Functions, in this context, represent the underlying reasons for the 

various activities that are performed relative to the products and services it provides to its customers.  Random 

function determination was performed with representatives from each office to identify all of the functions they 

perform.  The following basic functions were found to be shared by multiple activities performed by the 

various offices: 
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 Develop Content = Any activity related to developing policies, standards, and procedures. 

 Distribute Content = Any activity related to communicating and disseminating content. 

 Ensure Compliance = Any activity related to ensuring that the content is adhered to. 

 Assist Customers = Any activity related to providing "hands on" support that is more specific in nature 

and not related to formal training. 

 Train Personnel = Any activity related to developing educational materials or performing training. 

 Manage Staff / Manage Resources = Any activity related to managing staff or resources. 

 Support Operations = Any activity related to administrative support. 

A Function-Staffing Matrix was then devised whereby program managers were asked to distribute staff time 

between these functions using rough percentages.  These percentages then translated into person years (PYs).  

From this, the relative level of effort performed for each of the functions for the entire DOD could be 

understood (Figure1).  The purpose of this analysis was to identify where the various programs are similar in 

terms of the basic functional areas and how they influence each other.  During the Creativity Phase, focus was 

placed on those functions that had the highest PY levels.  This led to a variety of solutions that improved 

efficiency for the DOD.   

Another VA activity that was created for this study was the development of an Influence Matrix.  The intent of 

this exercise was to determine how the various offices influenced one another.  Each office representative was 

asked to rate, on a 1 to 10 scale, how much each of the other offices influences the work it performs.  For 

example, if Office A indicated that Office C had a significant impact on the work it performed, it might rate an 

“8” indicating very strong influence.  These ratings were compiled in a systematic way and from this a profile 

emerged for each office that considered the effect of other offices on it as well as its effect on others.  Figure 2 

provides the completed matrix along with the accompanying chart that illustrates these relationships. 

Office H was by far the most influential and had a significant impact on many of the other offices’ work.  This 

suggests that changes emanating from the work it performs should be clearly and strongly communicated to 

other offices.  Conversely, Offices M, N, and O are highly influenced by a number of other offices.  This 

suggests that these offices must be finely attuned to information that emanates from others.  Some offices, such 

as Offices D and E have very little interaction with others which suggests that they could potentially be 

relocated altogether with little effect on the remaining offices. 

This analysis shows which offices share the most influence and therefore would likely benefit from closer 

communication and coordination.  Further, consideration should be given to merge these offices into a large 

office, or perhaps merge some of the activities that these offices perform.  These include: 

 Offices A, B and C 

 Offices J and K 

 Offices F, G and H 

 Offices M, N and O 

This information was leveraged during the Creativity Phase and led to a number of ideas that could be employed 
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to improve the efficiency of DOD.
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    FUNCTIONS 

Office Name 

Total 

PY 

Develop 

Content 

Distribute 

Content 

Ensure 

Compliance 

Assist 

Customers 

Train 

Personnel 

Manage  

Resources 

Support 

Operations TOTAL 

Office A 30.5 6% 1.8 2% 0.6 1% 0.3 38% 11.6 34% 10.4 9% 2.7 10% 3.1 100% 

Office B 6 20% 1.2 5% 0.3 20% 1.2 15% 0.9 5% 0.3 15% 0.9 20% 1.2 100% 

Office C 2.2 25% 0.6 24% 0.5 15% 0.3 25% 0.6 5% 0.1 5% 0.1 1% 0.0 100% 

Office D 2.1 10% 0.2 44% 0.9 30% 0.6 10% 0.2 0% 0.0 5% 0.1 1% 0.0 100% 

Office E 1.1 15% 0.2 40% 0.4 0% 0.0 40% 0.4 0% 0.0 5% 0.1 0% 0.0 100% 

Office F 0.6 5% 0.0 5% 0.0 10% 0.1 65% 0.4 10% 0.1 0% 0.0 5% 0.0 100% 

Office G 4.6 15% 0.7 5% 0.2 30% 1.4 35% 1.6 5% 0.2 0% 0.0 10% 0.5 100% 

Office H 10 25% 2.5 1% 0.1 1% 0.1 60% 6.0 4% 0.4 3% 0.3 6% 0.6 100% 

Office I 5 30% 1.5 5% 0.3 4% 0.2 50% 2.5 5% 0.3 2% 0.1 4% 0.2 100% 

Office J 8.75 35% 3.1 8% 0.7 14% 1.2 13% 1.1 13% 1.1 6% 0.5 11% 1.0 100% 

Office K 7.6 25% 1.9 18% 1.4 3% 0.2 30% 2.3 5% 0.4 10% 0.8 9% 0.7 100% 

Office L 4 30% 1.2 20% 0.8 5% 0.2 25% 1.0 10% 0.4 5% 0.2 5% 0.2 100% 

Office M 5 25% 1.3 10% 0.5 5% 0.3 10% 0.5 25% 1.3 20% 1.0 5% 0.3 100% 

Office N 6 30% 1.8 20% 1.2 10% 0.6 25% 1.5 10% 0.6 2% 0.1 3% 0.2 100% 

Office O 6 43% 2.6 25% 1.5 0% 0.0 10% 0.6 4% 0.2 3% 0.2 15% 0.9 100% 

TOTALS 99.45 21% 20.6 10% 9.4 7% 6.7 31% 31.2 16% 15.8 7% 7.1 9% 8.9 100% 

Figure 1 – Function-Staffing Matrix 
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Figure 2 – DOD Program Influence Matrix & Accompanying Chart 
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Reinventing Transportation Planning 

Function Analysis System Technique, better known as FAST Diagramming, is well understood regarding its use 

on technology-focused applications ranging from manufactured products to construction projects.  While 

FAST has been applied to business processes as well as management and organizational systems, there is in 

general a dearth of literature regarding techniques pertaining to these types of applications.   

A VA study was recently performed that focused on improving the products and services of the Caltrans 

Division of Transportation Planning (DOTP).  Caltrans, as an organization, is divided into 12 regions 

statewide, known as districts, which operate under the oversight of headquarters located in Sacramento.  The 

myriad products and services that DOTP provides varies regionally based upon the differing needs of the 

various transportation partners that each district.  Function analysis and FAST were applied early in the study 

to better understand the key programmatic drivers within DOTP. 

As part of the VA study, the various functions related to DOTP were identified and a number of FAST diagrams 

were developed that detail the relationships of these functions.  Further, a sub-set of basic functions were 

identified and the workshop participants were asked to prioritize these based on their importance. 

The first step in the function analysis process is to identify functions.  Each workshop focused on different 

functional areas of planning.  The process focused on first identifying the various services, products and 

activities involved with planning.  The team then identified the two-word function definitions that explained 

the “whys” of these.  The table provided below summarizes this initial random function determination effort. 

To provide an example, let us examine a budgeting and invoicing process.  Let us assume that one of the 

activities involved in the work breakdown structure (WBS) is “to develop a budget based upon a scope of 

work.”  Using the two-word abridgement syntax of function analysis, one could easily convert the 

aforementioned activity into a function statement such as “Create Budget.”  Now this follows the rules of verb 

+ noun syntax, however, it really just describes what the activity is, not why it is done.  Thinking deeper about 

what the function of a budget is, one would likely conclude that budgets essentially serve as estimates of work 

that have yet to be performed.  Therefore, a more representative functional expression of creating a budget 

would be to “Estimate Work.” 

This type of thinking was broadly applied to various Caltrans Transportation Planning activities.  It is 

important to remember that functions are not objects or activities, but rather, metaphysical descriptions of why 

those things exist.  The process of function analysis forces participants to disassociate the things and activities 

they deal with on a daily basis and instead focus on the reasons for why they exist.  Once these functions have 

been isolated, it expands opportunities for creative and innovative solutions by empowering teams to seek 

alternative ways of accomplishing functions and moves thinking away from existing solutions.    

The VA study participants used the functions identified in the random function determination to construct a 

series of FAST diagrams to identify the causal relationships between functions in a graphic way.  What follows 

are two specific FAST diagrams that relate to the areas of systems planning and funding advocacy.  With 

respect to system planning, one of the major planning activities is the development of a product known as a 
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Transportation Concept Report (TCR).  With respect to the area of funding advocacy, one of the major 

planning activities is the administration of a program referred to OWP (Overall Work Program).  The OWP is 

primarily concerned with disbursing transportation funds to local public entities.  The FAST diagrams for each 

are presented in Figures 3 and 4 below.  In addition to the diagrams, another ten FAST diagrams were prepared 

that addressed additional planning areas and activities.  Once the FAST diagrams had been developed for each 

of the discrete planning areas, these were combined to synthesize a single FAST diagram that represents all of 

the key functions involved in the Caltrans Transportation Planning Program.   One of the key discoveries was 

that seven basic functions emerged that were essentially tied to two major higher order functions. 

Document
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Figure 3 – FAST Diagram of the Transportation Concept Report (TCR) Development Process 

The basic functions distilled down to the following:

 Recommend Solutions 

 Recommend Strategies 

 Align Strategies 

 Recommend Mitigation 

 Recommend Improvement 

 Prioritize Projects 

 Reimburse Work 

These basic functions in turn addressed the higher-order functions of “Define Vision” and “Implement Vision.”  

These in turn supported the basic mission of Caltrans, which was already eloquently stated in functional terms 

as “Improve Mobility.”   
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 Figure 4 – FAST Diagram of Administering “Other Work Products” 

Further, what struck the participants in the workshop was how many of the various planning products that 

DOTP delivers are functionally similar but are manifested in different ways.  Another functional objective that 

appeared in many of the individual FAST diagrams was “Meet Mandate.”  This function represented the belief 

that many of the specific planning documents (products) delivered by DOTP were legislatively mandated by the 

State of California.  This led to much deeper discussions about what this meant.  After additional analysis and 

research was performed, it was determined that while indeed the functions of the planning documents were 

mandated, most of the actual activities and the products themselves were not.  This meant that it was possible 

to investigate ways of redeveloping these planning documents into new DOTP products that would be more 

relevant, consolidated and optimized to meet the changing transportation planning needs of state and local 

governments.  The combined FAST is provided in Figure 5, which is indeed quite large, however, it is much 

simpler than one might think.   
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Figure 5 – FAST Diagram for Transportation Planning in Caltrans 
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Streamlining Operations for the Office of Business and Economic Opportunity (OBEO) 

As part of a Department‐wide effort to improve efficiency and cost-effectiveness, OBEO engaged in an 

organizational assessment and business process review to identify opportunities for streamlining business 

practices.  The purpose of the VA study was to develop recommendations for process improvements and 

identify methods to optimize workflow, maximize communication and address any identified issues.   

One of the recurrent themes throughout pre-workshop meetings was that the units within this division did not 

communicate well, thus causing myriad inefficiencies. To help remedy this “silo” mentality, the VA study team 

was strategically designed to include members from each of the three units. Members were carefully selected 

based on their relationships with their peers, work ethic, and of course, their expertise. Immediately after the VA 

study kick off meeting, the VA team members participated in an exercise to experience firsthand the differences 

between one-way and two-way communication styles as well as behavior-based versus evaluation-based 

feedback methods.  

Participating in these communication exercises together as a team’s first activity produced several results. First, 

they’re fun. Enjoyable experiences give people a positive outlet for any anticipatory anxiety, increase intrinsic 

motivation, and allow people to relax and be themselves.  Second, they lay a foundation for trust by providing 

new communication tools that are aimed to reduce defensiveness and increase inquiry and advocacy. Continuing 

to use the new tools throughout the VA process better ensures they’ll be incorporated into each team member’s 

individual communication style. After the VA study, the VA team members rejoin their units, taking these new 

tools with them. They then have the opportunity to positively influence others and promote more effective 

communication throughout the entire organization; they themselves becoming instruments of change.  

Conclusions 

Performing VA studies at an organizational level is a daunting prospect given the size and complexity of such 

entities.  Function analysis is an essential tool in cutting through the seemingly overwhelming complexity of 

large programs by shifting thinking away from discrete activities to the underlying functions.  Doing this 

allows the participants and stakeholders to make critical connections between what they do as compared to why 

they do it.  In the case studies provided, function analysis forced the participants to develop a deeper 

understanding of the organizations and challenge many of the underlying assumptions and question both the 

need and practicality of the current ways of delivering critical functions. 

The application of new techniques to understand how groups within an organization influence each other also 

revealed important insights into interrelationships that can be leveraged to stimulate innovative solutions. 

Finally, attuning communication for teams involved in organizational VA studies is of critical importance.  

Special attention should be given in preparing teams for accepting and giving constructive feedback; 

empathizing with the challenges faced by others; and helping team members to communicate openly and 

effectively. 


