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EXECUTIVE SUMMARY
Existing procurement rules for the State of California are designed to use a fair, competitive bidding process to
acquire the lowest priced goods and services. While this process is effective to purchase commodities or hire
contractor for well‐defined jobs, it poses some challenges when an agency is attempting to obtain very innovative
products. Almost by definition, innovative solutions are typically carried to market by a single firm, which may
prevent further entries with intellectual property (IP) protection. In this situation, unless the innovation brings
down the cost of an existing product, agencies may not be able to obtain multiple bids in a way that favors the
innovator. Further, new product types may impose that specifications be written to facilitate procurement, a
stretch of resources for public agencies.
With sponsorship from the California Department of Transportation (Caltrans), the California Center for Innovative
Transportation (CCIT) and the Center for Entrepreneurship and Technology (CET), both at the University of
California, Berkeley, investigated those challenges through selected case studies, and formulated
recommendations accordingly. Those recommendations are divided into three categories. The first group can be
implemented at the process level by Caltrans practitioners and research and development (R&D) project
managers. The second set of recommendations addresses organizational challenges that may require coordination
across multiple functional units. The third category is more speculative. It suggests changes that could be enacted
at the legislative level to alleviate some of the pain involved in procuring innovative products and services.
1.

BEST PRACTICES FOR INNOVATION: OPERATIVE LEVEL

New innovations are often first available through a single vendor. The procurement process works more efficiently
when multiple bids can be obtained. These best practices can be implemented without changes to existing rules
internal to Caltrans or to state and federal laws.
1.1. Establish research and deployment roadmaps with clear yes/no decision points under a defined timeline.
In particular, map the administrative processes needed for approving new products and services.
1.2. Anticipate legal and administrative traps when designing programs and trials: if the end goal is to
purchase a new product or service for the department, then a procurement plan should be established
well before all the research and engineering work has been completed.
1.3. Encourage vendors to use multi‐tiered distribution networks to create competing bids.
1.4. Under current conditions, avoid seeking approval for non‐competitive bid process, due to time and
administrative burden. If this is a necessity, the application should be started early in order to mitigate
possible delays.
2.

BEST PRACTICES FOR INNOVATION:ORGANIZATIONAL LEVEL

These recommendations are strategies to manage innovation as a continuous process to achieve strategic
directives.
2.1. Signal innovation opportunities to outsiders by communicating on the Department’s strategic
requirements.
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2.2. As early in the process as possible, identify internal customers, champions, and available funding for
innovation within Caltrans.
2.3. When possible, write product specifications that define function and performance, rather than form. In
other words, specify the ‘what’ instead of the ‘how.’ This practice is more likely to maintain the
Department in a position where it can benefit from the latest innovations instead of being tied to a
particular technology.
2.4. We also suggest that Caltrans considers setting up internal incentives to adopt innovation at the
individual or organization unit level. A discussion on incentives, including rewards for intellectual
property, is provided in Appendix A, ‘A Primer on Innovation.’

Figure 1 ‐The procurement and deployment process for innovative new technologies, products, and business models is continuous in nature.
Various elements including awareness, communications, customer identification, and champions build to a successful procurement process.
3.

BEST PRACTICES FOR INNOVATION:LEGISLATIVE CONSIDERATION

Legislative action, while outside the original scope of the study, could solve some of the larger issues that state
agencies must grapple with to procure innovative solutions. We recommend that Caltrans consider supporting
amended legislation to simplify the procurement process for unique products and services when certain criteria
vi

are met. For example, legislation could enable Caltrans, within certain strategic areas designated for innovation, to
award a contract to a sole bidder if the competitive bid process does not return the required three bids. To guard
against overuse, the state could control the number of sole source awards per organizational unit. This could be
done by setting budget limits. Further, these exceptions would be granted for a limited time only, so that
competition can develop and purchasers do not find themselves locked‐in to a single source.
Given the highly tentative nature of this concept, we did not spend undue time exploring it. Nonetheless, this
direction could be fertile ground for future investigations if political champions exist.
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INTRODUCTION
Existing procurement rules for the State of California are designed to use a fair, competitive bidding process to
acquire the lowest priced goods and services. While this process is effective to purchase commodities or hire
contractor for well‐defined jobs, it poses some challenges when an agency is attempting to obtain very innovative
products. Almost by definition, innovative solutions are typically carried to market by a single firm, which may
prevent further entries with intellectual property (IP) protection. In this situation, unless the innovation brings
down the cost of an existing product, agencies may not be able to obtain multiple bids in a way that favors the
innovator. Further, new product types may impose that specifications be written to facilitate procurement, a
stretch of resources for public agencies.
With sponsorship from the California Department of Transportation (Caltrans), the California Center for Innovative
Transportation (CCIT) and the Center for Entrepreneurship and Technology (CET), both at the University of
California, Berkeley, investigated those challenges through selected case studies, and formulated
recommendations accordingly. This study was commissioned by Caltrans’ Division of Research and Innovation
(DRI), whose role is to launch and administer research programs for the benefit of other Caltrans divisions. In any
organization, transitioning technologies and best practices from the research stages to widespread utilization is a
major challenge. The difficulty, and sometimes the impossibility, to purchase innovative solutions is an added
barrier for Caltrans and DRI.
In this brief, we review the main difficulties exerted by state procurement rules on the purchase of new products
and services by Caltrans practitioners. Our review covers an objective analysis of what those rules state, as well as
more practical evidence gained from interviews and case studies. We also added substantial material on the
nature of innovation and the way it has historically been managed by firms and government. From this knowledge,
we infer a set of recommendations for Caltrans practitioners and managers.

ABOUT CCIT
The California Center for Innovative Transportation accelerates the implementation of research results and the
deployment of technical solutions by practitioners to enable a safer, cleaner and more efficient surface
transportation system. Part of the University of California at Berkeley’s Institute of Transportation Studies (ITS),
CCIT is established as a bridge between academia, industry and transportation public agencies. We focus on
mature technologies and best practices that can bring short‐term benefits to highway and transit operators as well
as to the traveling public.

ABOUT CET
Through teaching, programs, and research, the Center for Entrepreneurship & Technology equips engineers and
scientists with the skills to lead, innovate, and commercialize technology in the global economy. UC Berkeley
faculty and students have started more than 200 UC ventures in areas such as IT, biotechnology and clean energy.
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METHODOLOGY
Over the course of two semesters, the project team studied the relationship between procurement policy and
innovation at Caltrans through:
a)

Observations and interviews relating to the rules of procurement

b) Evidence gathered from Caltrans practitioners, particularly within DRI
c)

Evidence gathered from entrepreneurs in the area of transportation infrastructure technologies

Figure 2 ‐ Project Methodology

Common patterns identified between practical evidence and current rules led to the findings and
recommendations in this report.
A) ANALYSIS OF PROCUREMENT RULES
The methodology used for conducting background research first consisted of reviewing the relevant procurement
rules outlined in the State’s purchasing manuals. The Purchasing Authority Manual (PAM), one of the two volumes
forming the State Contracting Manual, details the requirements that all departments need to maintain, receive,
renew and delegate purchasing authority. These requirements address issues including the competitive and non‐
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competitive procurement procedures of non‐IT goods and IT goods and services. Procurement officers were
interviewed as well.
B) CALTRANS PRACTITIONERS PERSPECTIVE
Interviews were conducted with DRI research and deployment managers, as well as representatives at the district
levels. These representatives noted their adherence to the guidelines outlined in the manuals to purchase goods
and services, and some of the delays and frustrations they have experienced over the years when trying to get
specific products and services. Those included, in particular:
•

ARDVAC: the "Automated Roadway Debris VACuum" or "ARDVAC" is a litter removal system mounted on
a truck in order to make operations safer and more efficient. Designed by the Advanced Highway
Maintenance and Construction Technology Research Center (AHMCT) at UC Davis, ARDVAC has been
ready for commercialization since 2000. Caltrans attempted to justify sole‐source procurement from a
vendor that had patented the technology, but this procedure was rejected by the California
Transportation Agency after three years of efforts.

•

Balsi Beam: the Balsi Beam is a mobile barrier designed by Caltrans to protect workers in a closed lane
adjacent to traffic. Both the design and the name of the device were prompted by a 2001 work zone
incident that resulted in serious injuries to a Caltrans employee named Mark Balsi. While
commercialization is underway, it has been a challenge for several years: a patent filed by Caltrans makes
the design an intellectual property of the state. Because of that, appropriate licensing modalities have to
be determined, a lengthy bureaucratic endeavor.

C) ENTREPRENEURS PERSPECTIVE
In addition to interviews with Caltrans representatives, we met with entrepreneurs who have done business with
Caltrans and CCIT in the past few years to collect their inputs on procurement hurdles. While it is clear that firms
trying to sell to Caltrans may have a strong bias, their opinions cannot be discounted: they are the innovators
taking risks to introduce new solutions in the department. If they see too many barriers, they may simply walk
away to chase other opportunities. Because of the size of its budget, Caltrans can sway the overall market for
transportation infrastructure technologies. Therefore, the organization must not only ensure that it can effectively
procure innovation for its own sake, but also because failing to do so runs the risk of discouraging entrepreneurs,
hence drying out the innovation pipeline. Because of this feedback loop, Caltrans has an interest in listening to the
entrepreneur’s perspective. We interviewed the following companies:
•

Sensys Networks: Sensys Networks Inc. of Berkeley, Cal., is an innovative manufacturer of vehicle
detection systems. The company's lead product performs the same function as inductive loop detectors
used by Caltrans and other transportation agencies within the US and internationally, at a substantially
lower cost but without sacrificing performance. The technical concepts that underlie the establishment of
Sensys Networks were developed with a research contract issued by Caltrans Division of Research and
Innovation (DRI). A business case written by CCIT reviews the inception of the company, describes its
technology, and shows how its product uniquely addresses a crucial need of Caltrans. Starting in 2007,
Sensys Networks has experienced some level of success providing its technology to Caltrans districts. The
company is doing very well nationally in the market for signalized intersections and mid‐block detection.
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•

ParkingCarma: ‘Smart Parking’ at rail transit stations designates a parking inventory management system
that disseminates real‐time parking availability information to the public and features a reservation
system. Smart Parking leads to better land utilization and can potentially increase transit ridership along
congested corridors. Between 2004 and 2005, ParkingCarma, Inc., operated a Field Operational Test of a
Smart Parking system at the Rockridge BART station in Berkeley, Cal. The Field Operational Test was
sponsored by Caltrans DRI in partnership with BART, and was evaluated by the Partners for Advanced
Transit and Highways (PATH) and CCIT. While ParkingCarma is not trying to commercialize their
technology directly to Caltrans, they target cities and transit agencies across the state, and have
consistently sought Caltrans’ partnership in doing so.

Finally, background information regarding three additional firms was collected through the experience of the
Innovative Corridors Initiative (ICI). ICI was developed for the 2005 World Congress on Intelligent Transportation
Systems in San Francisco. It consisted in offering Caltrans’ right of way in the Bay Area to allow innovative
companies to showcase their technology during the Congress. This initiative set a model for communicating needs,
building awareness, hosting trials, and streamlining deployments. We focused on the following three ICI
participants:
•

Infotek: Infotek manufactures an advanced micro‐controller and modem for vehicle detection stations.
Infotek has sold their technology to Caltrans District 10.

•

Speedinfo: Speedinfo manufactures, installs and operates speed radars that can cost‐effectively fill gaps
in a network of freeway detectors. Speedinfo operates 300 radars in the San Francisco Bay Area, and is
installing several dozen in Ventura County.

•

Dash: Originally called Circumnav, Dash has developed a GPS navigation unit that connects to the internet
through a cellular modem. In particular, Dash units upload their position and speed to feed a traffic
information system. The company put its product to market in 2008.
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OBSERVED ISSUES
Our interviews and investigations revealed several categories of barriers to innovation procurement. This section
lists some of the more relevant and frequently occurring issues.

PROCEDURE COMPLEXITY
Most Caltrans representatives cited the length of time often needed to purchase products as a significant barrier
to innovation procurement. Some Caltrans staff blamed the delays on procedures in the state’s purchasing
manuals. The examples of ARDVAC and the Balsi Beam were often referred to as evidence of the intricacies
involved in procuring products that are out of the ordinary rather than mere commodities.
Similarly, the first complaint expressed by entrepreneurs was the opacity and lack of responsiveness of the product
approval and procurement process. Allegedly, those entrepreneurs were willing to ‘play by the book’ and comply
with set procedures, but those procedures were difficult to outline.

COMPETITIVE BIDDING REQUIREMENTS
The state’s requirement for competitive bidding in most cases represents a core problem. Moreover, while the
state manuals cite two vendors as the minimum requirement for innovation, the commonly perceived number of
responsive bids from responsible bidders is three. Unfortunately, for novel products or services, there may often
be only one vendor that submits a product for evaluation. In some cases this vendor has developed the product in
collaboration with Caltrans. In this instance, the competitive bidding requirement locks out a product that Caltrans
itself contributed to design! In fact, all four examples cited in the methodology received funding from Caltrans DRI,
either in the design or evaluation stages. It is a cruel irony of existing laws that the State of California cannot
benefit more readily from innovation that it helped develop in the first place.

FORCED EXCLUSION OF PRESCRIBERSFROM IMPLEMENTATION CONTRACTS
The procurement manual stresses that any consultant that contracts with a department to develop feasibility
studies or provide formal recommendations for the acquisition of products or services is precluded from
contracting for any of the resulting work packages. Searching for competent vendors takes valuable time and
resources away from efficient implementation of the product. Furthermore, such a search can be fruitless. In the
case of new technologies, the only supplier of the new technology may by necessity be involved in the evaluation.
If the involvement is not contracted carefully through a third party, it may ultimately be impossible to purchase the
product.
Following the Smart Parking Field Operational Test at Rockridge BART, ParkingCarma found itself in a close
situation. The company only received funding from Caltrans indirectly, through the University of California at
Berkeley, and did not self‐evaluate. However, it did fall into the trap of becoming a prescriber and a de facto
implementer. For example, in January, 2006, discussions of the possible involvement of ParkingCarma in the
GoCalifornia initiative stalled because Caltrans’ lawyers were uncomfortable pursuing recommendations given by a
firm that sought an award from the state.
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By its very nature, innovation is always carried by a small group of visionaries and early adopters. Therefore, it is to
be expected that innovators that have the ability to implement will also be playing the role of advocates and the
guides. Under state rules, this situation poses a conflict of interest issue, and this represents one additional
obstacle to the procurement of innovation.

ONEROUS NON‐COMPETITIVE BID (NCB) APPROVAL PROCESS
Ultimately, some products simply cannot be obtained from multiple bidders, and a non‐competitive contract is
required. When Caltrans desires to purchase products for which competition was not established, the rules call for
a Non‐Competitive Bid (NCB) justification. The justification for sole‐source culminates in approval from the
Secretary of the Business, Housing, and Transportation Agency.
ARDVAC represents an example of the pitfalls of the NCB process. Developed at UC Davis’ AHMCT with
sponsorship and engineering contributions by Caltrans, the technology for ARDVAC was licensed to a single
company for commercialization. Unfortunately, it took three years of back‐and‐forth negotiations to present the
NCB justification to the Secretary, who eventually rejected it. During that time, the vendor declared bankruptcy.
Though the intellectual property was later purchased by another vendor, this could have meant the end of the
ARDVAC system.
The case of a company going to market by securing patent protection is hardly unique. In fact, even for
technologies developed by Caltrans, vendors interested in commercialization will seek exclusive licensing rights for
such niche markets as the one for ARDVAC. This is a way to offset the risk that those vendors take by attempting to
commercialize an unproven solution. Of course, by obtaining exclusive licensing rights, firms get an opportunity to
lock the market and charge a price premium, which is exactly what state rules are designed to prevent. However, it
must be understood that those same rules constitute a barrier to innovative technology.

SLOW AND UNDER‐RESOURCED NEW PRODUCT EVALUATION GUIDELINES
Manufacturers and vendors who request Caltrans product approval must adhere to the New Product Evaluation
1
Guidelines . The document outlines the approval process and provides direction to the sub‐departmental units
that are involved in the evaluation of the new products submitted. The process allows Caltrans five months before
acknowledging receipt of a complete application. From that point forward, evaluation may take years and the
process provides no formal deadline. If a project is rejected, vendors may appeal, opening the door to extend the
overall process even further.
As of this writing, Sensys Networks’ application has been pending since 2005. In a letter dated October 11, 2005,
Caltrans acknowledged receiving Sensys’ application and assigned it a tracking number. The letter also outlined a
process and informed Sensys that they would be notified formally regarding an evaluation procedure. However,
this has not happened yet. As it turns out, the New Product Group does not have adequate resources to handle
vendors’ requests for testing and approval of Intelligent Transportation Systems products. There is typically one
staff person assigned to process such requests, but this responsibility is only a low‐priority item in their overall job
description.

1

http://www.dot.ca.gov/hq/esc/approved_products_list/NPGuidelines.html
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In the case of Sensys Networks, CCIT conducted a trial funded by Caltrans and provided unequivocal conclusions
regarding the data quality offered by the product. Sensys invested some of their own resources to ensure that the
trial would be successful. Yet, this trial was not followed by a formal procedure to approve or reject their sensors,
nor did it receive much attention from the New Product Group. In these conditions, it is difficult for an
entrepreneur to understand how Caltrans recognizes new technologies, evaluates them, and propagates
recommendations to its districts. To the outsider, the selection process may appear ad‐hoc, slow, and opaque. This
is particularly adverse when companies must seek financing from venture capitalists or other sources in order to
support their development, because it makes it this much more difficult for them to outline a clear path to market.

FEASIBILITY STUDY REPORT
Another administrative barrier to quick implementation of innovative products is the State requirement for a
Feasibility Study Report (FSR).An FSR, which pertains to information technology (IT) projects, is a mechanism for
establishing the business case for investment of state resources before expenses can be approved. The FSR must
provide rationales for a given project and present its costs and benefits. While this seems reasonable and well
intended, the fact is that an entire year may be required to draft, submit, process, and approve the FSR. Moreover,
the FSR is prepared early in the project development cycle, making accurate and detailed cost estimates difficult to
obtain.

RECENT EFFORTS TO IMPROVE INNOVATION PROCUREMENT
The California Performance Review (CPR), a study developed to restructure, reorganize and reform state
government to make it more responsive to citizens’ needs and the business community, cites three large barriers
to effective technology research and development. Two of them are discussed above: the FSR and the difficulty in
obtaining sole‐source exception for implementing research results. The third finding from the CPR was a lack of
standardization in the contracting process for undertaking research, leading to unnecessary costs and delay.
Efforts to mitigate the effects of these problems have taken place. The Innovative Corridors Initiative was
sponsored by Caltrans and other regional partners. Its goals were to create a forum to bring together the public
and private sector, as well as to showcase and test current or upcoming technology. The ICI issued a Call for
Submission (CFS) that allowed for more negotiation time, required private industry to self‐fund pilot
demonstrations, and allowed the products and services to be tested in a real‐world setting. The CFS created a
competitive approach in the private sector that eventually resulted in several agreements with the public sector.
The ICI, which showcased products and services at the 2005 ITS World Congress, was characterized by adequate
communication between parties, an innovative model for dealing with budget constraints, and an alternative way
for industry to test and showcase new ideas.

SUMMARY: A TAXONOMICAL APPROACH
There are multiple categories of innovation, and they are affected by procurement rules in different ways. For
example, improvements to existing products that improve quality and reduce costs while maintaining minimum
specifications may not face any of the issues listed above. Note that Appendix D provides a primer on innovation
categories.
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Innovations that are considered “disruptive” – in that they introduce new product categories – are affected the
most. Projects in this category are most likely to be launched by new innovative firms, who are disadvantaged by
the existing structure of the procurements and deployments.
Table 1 ‐ Taxonomy of Innovations and their Respective Challenges

Category

Subcategory

Generic Examples

Case Examples

Incremental product
improvements
(including new
features)

New features and
capabilities

Lower costs while
maintaining
sufficient
specifications

Manufacturing efficiency
improvements

Infotek

Low‐end
disruption (lower
features and
costs)

Southwest Airlines,
cheaper, targets over‐
served customers

Speedinfo

New market
disruption (new
capability
expands market)

Notebooks over PCs (new
value is mobility)

ARDVAC, Balsi
Beam, Sensys

System solutions
to broken
processes

Electronic document
processing

Balsi Beam

Open spaces in
markets

Catering to unserved
market segment (e.g. low,
med, or high)

Speedinfo

Cost sharing of ticket
revenue for red light
violation, or advertising
models for maintaining bus
stops

ParkingCarma

New product
categories

Business Model
Innovations

Innovation Affected by
Procurement Process
Unlikely, though higher price tag
may be an issue.

Very unlikely. The procurement
process is well designed to
embrace this innovation
category.

Likely. Main observed issues
apply because these innovations
result in new, unspecified
products, often spearheaded by
a single firm.

Very likely. In addition to
aforementioned issues, legal
barriers may limit innovation.

In the light of the issues reported through interviews and references to examples, Table 1 lists innovation
categories and the type of challenge they are likely to face, if any.
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BEST PRACTICES FOR INNOVATION: OPERATIVE LEVEL
Following is a list of “tactical” recommendations to improve the deployment of new technology at Caltrans today.
These recommendations can be implemented by individual project managers and do not require changes in
current rules and organizational processes.

1. ROADMAPS
Given the complexity and diversity of administrative processes involved in the procurement of a new type of
product or service, managers can benefit from having a game plan from the onset of a project. Not all research
projects are intended to result in a new product. But for those that do, the end goal is necessarily the procurement
and diffusion of the research results.
A prerequisite condition to increase the efficiency in innovation, procurement, and deployment is a clear
“Approval Process” with specific yes/no or “continue/stop” decision points subject to a predefined timeline. In
order to be effective for public‐private partnerships, such a timeline must balance the needs of Caltrans to move
cautiously with private companies’ need to move quickly. A procurement plan should be produced well ahead of
the intended deployment for the product. An investigation within the procurement plan should determine or show
that an exemption to the non‐competitive bid process is necessary to accelerate innovation.

2. ANTICIPATION
There are several pitfalls that a contract can fall into if not carefully planned around. For example, a company
cannot bid to provide products or services that it has recommended as part of an earlier contract (Purchasing
Administrative Manual, PAM, 2.B6.2). This situation may occur when a company is involved in trials of its own
products, as was the case with ParkingCarma. Similarly, Intellectual Property may require special handling. It is
best to identify early on in the research stages how IP may help or hamper the future procurement of a new
product. In the case of the Balsi Beam, IP owned by Caltrans is adding to the complexity of purchasing this device.
As part of the recommended roadmaps, strategic planning of the procurement steps can be used to avoid a
discontinuity between trial and deployment. The following strategies can avoid this problem:
•

Include the future procurement in the trial contract, perhaps contingent on the trial outcome.

•

Have a third party (includes University of California) conduct the trial on behalf of the Department

•

Use a subcontractor structure to participate in a trial

•

Let universities manage Intellectual Property when possible, since they have dedicated resources to
design licensing agreements. Research contracts ensure that Caltrans cannot be charged licensing fees for
IP whose development it funded.

3. MULTI‐TIERED DISTRIBUTION
When only one source exists for a desired new technology, there may exist procurement alternatives that comply
with the competitive bid process.
9

A multi‐tiered distribution model allows competitive bids even when there is only one ultimate supplier. Often a
key technology can be distributed through multiple channels that add value in their own unique ways. This model
creates some level of competition, when none may have existed prior.
A variation of the multi‐tiered distribution and value‐added reseller model can employ the possible use of open
standards, potentially in combination with key components and intellectual property licenses. A drawback of this
approach is that the innovating firm risks losing substantial value by opening the solution too early or licensing the
technology, which effectively reduces the incentive to innovate.
In some cases, the innovation may be procured as a subcontract within a larger project, particularly when the
innovation applies to system subcomponents: for instance, Sensys detectors may be purchased instead of
inductive loops by a contractor doing a pavement rehabilitation job. For large projects, a system integrator or
established firm can absorb the risk of testing an innovation or guaranteeing its existence over a longer time
frame. Again, this layered approach may diminish the value that the innovative firm can capture, lowering the
incentive to innovate.

4. KEEP EXCEPTION PROCESSES FOR EXCEPTIONAL CASES
The non‐competitive bidding process is a time and administrative burden. Successful non‐competitive bid
processes do exist, but in general, the work and time is substantially greater than competitively awarded contracts.
The ARDVAC example is a case in point. This barrier can be and has been surmounted effectively when the product
case is strong and a sponsor is shepherding the process. Therefore, project managers should carefully assess
whether the conditions are met to successfully fight such a battle.
Because of the likely delay, the non‐competitive bid request should be processed as soon as the department
foresees that it will not receive the three necessary bids for a given innovation. This goes back to the notion of
roadmaps and anticipation. For example, the process can be started while trials are still underway. If the trials are
unsuccessful, the process can be stopped. But assuming that trials are successful, valuable time will have been
saved.
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BEST PRACTICES FOR INNOVATION: ORGANIZATIONAL LEVEL
Unlike the tactical procurement recommendations, the following suggestions are intended for consideration by
higher‐level management. They adopt a longer‐time perspective, and require structural changes within Caltrans
processes and organization. We recommend four set of changes as part of an ongoing process leading to the more
efficient deployment of new technologies.

1. SIGNAL STRATEGIC NEEDS
Innovators external to Caltrans must be aware of Caltrans’s long‐term strategic needs in order to fashion products
to serve them. Procurement solicitations can only attract extant products and current needs. If Caltrans desires a
steady stream of improved products, it must identify and publicize long‐term strategic directions and goals.
DRI’s yearly Call for Submission (CFS) process is an effective tool to publicize Caltrans’ needs. Unfortunately, it too
often remains confined within public universities and research centers. Therefore, offering more compelling
prospects for private firms to participate in upstream research projects may yield some results. This is in fact one
of the idea that has led to the creation of CCIT, with some noted successes.

2. IDENTIFY INTERNAL CUSTOMERS, CHAMPIONS, AND AVAILABLE FUNDING
Often, innovative products could be useful to certain groups within Caltrans that simply do not know of their
existence, or are too busy to investigate them. Even with DRI’s best efforts to match new products with internal
customers, little can be accomplished unless three conditions are met:
1.

A receptive customer

2.

Project champions

3.

Identified funding source

Internal champions must be identified who understand the product’s potential value and will seek to win over
skeptical would‐be customers, perhaps by organizing and managing trials. Finally, funding is obviously the name of
the game when it comes to deploying a new technology. In some cases, DRI may be able to creatively assist its
internal customers with funding sources.
Caltrans must also be able to give up projects for which the above conditions aren’t met. Having clearer roadmaps,
as suggested in the previous section, can help set decision points along the deployment path and give
opportunities to pull the plug on a project. By eliminating projects that are unlikely to succeed, DRI can stimulate a
virtuous cycle: fewer resources spent on losing projects mean more are spent on potential successes.
Experimentation is part of the process of innovation, and failure is a necessary consequence. While failure should
not be punished, projects that fail to attract customers, champions and funding must be identified and cut early
enough in order to focus resources on future wins.
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3. SPECIFY FUNCTION RATHER THAN FORM
Product specifications describe how a product is implemented, whereas functional specifications describe only
what the product must do. Product specifications hinder innovation, because they preclude vendors from solving
Caltrans’s problems using alternative approaches. Functional specifications, on the other hand, expose Caltrans’s
true needs to innovators, allowing them to propose completely new solutions that may be better, safer, and
cheaper.
Writing functional specifications requires expertise and care. Drafting functional specifications is more time
consuming and requires more sophistication because the author must make sure that no requirements are
omitted and that unnecessary details are not included. Important omissions can result in products that are not
satisfactory, and spurious inclusions reduce the options available to innovators, potentially mitigating the
advantages of the functional specification.
In reality, no specification is completely functional or completely technology‐specific. Caltrans should endeavor to
make its specifications “as functional as possible.” This means that internal competencies should be developed
within the Department to favor function over form.

4. INTERNAL INCENTIVES
We finally suggest that Caltrans considers setting up more internal incentives to adopt innovation at the individual
or organization unit level. A discussion on incentives, including rewards for intellectual property, is provided in
Appendix A, ‘A Primer on Innovation.’
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BEST PRACTICES FOR INNOVATION: LEGISLATIVE CONSIDERATIONS
Legislative action, while outside the original scope of the study, could solve some of the larger issues that state
agencies must grapple with to procure innovative solutions. We recommend that Caltrans consider supporting
amended legislation to simplify the procurement process for unique products and services when certain criteria
are met. For example, legislation could enable Caltrans, within certain strategic areas designated for innovation, to
award a contract to a sole bidder if the competitive bid process does not return the required three bids. To guard
against overuse, the state could control the number of sole source awards per organizational unit. This could be
done by setting budget limits. Further, these exceptions would be granted for a limited time only, so that
competition can develop and purchasers do not find themselves locked‐in to a single source.
Given the highly tentative nature of this concept, we did not spend undue time exploring it. Nonetheless, this
direction could be fertile ground for future investigations.
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APPENDIX A: PRIMER ON INNOVATION 2
Innovation is the act of creating something new. This can take the form of radical new ideas and products, or
incremental refinement of what is already known. It is often used to describe new inventions – machines that do
something useful. But innovation can apply to all products, services, and processes.
Caltrans’s fundamental mission is to improve mobility across California. To this end, it has a direct interest in
innovation in the transportation sector; ideas and technologies that will enable Californians to travel to their
destinations more quickly and safely than they can today. Because of this, it is in Caltrans’s interest to fully
understand the process of innovation. Since it is necessary to track and cultivate known sources of innovation,
Caltrans should be able to answer such questions as:
•

Where do ideas come from?

•

How (and why) do ideas become products and services?

•

What incentives someone to pursue an innovative idea?

•

What is the market for innovation and how does it differ from traditional markets?

Stewardship is also one of Caltrans’s five stated missions. To this end, Caltrans, like most public agencies, has many
rules and procedures in place to ensure that it can obtain goods and services for the minimum cost to the
taxpayer. Unfortunately, this duty is sometimes at direct odds with the incentives that generate innovation.

MODELS OF INNOVATION
There are many models of the process of innovation, but all of them, at some point, assume that innovation comes
from innovators: people and organizations that develop ideas and invest time and money to realize those ideas.
From an economist’s viewpoint, then, whether a society enjoys the benefits of a constant stream of innovation has
much to do with the incentives that innovators have for doing their work. After all, a would‐be innovator has the
option to work on something new, or spend her time in any other way. If the incentives to innovate in different
sectors vary, then inventors will be drawn to some sectors more than others.
There are many ways to encourage innovation, but they can be drawn into three broad categories: i) markets &
intellectual property, ii) prizes, and iii) grants. Each general regime has its relative advantages and disadvantages,
but it is also important to remember that they are all superior to a fourth alternative: no innovation at all.
With respect to Caltrans procurement and public‐private partnerships, however, the market and IP‐driven
approach is most relevant for this discussion. What follows are two examples of how Caltrans procurement
requirements can impact innovators.

2

This entire section borrows heavily from Scotchmer, S., Innovations and Incentives, MIT Press, 2006. ISBN 978‐
0262693431
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MARKETS AND INTELLECTUAL PROPERTY
Innovation differs from most traditional products because ideas can be copied at no marginal cost. For example, it
may require millions of dollars to develop and a new formulation for concrete, but once it has been developed, the
formulation can be used repeatedly at no cost. Unlike concrete, that once poured cannot be poured again, the
formula for concrete is non‐consumable. Moreover, the ideas behind innovation are also non‐excludable: there is
no way to stop someone from using them once they are known. Because of this, without intellectual property
protection, it would be impossible for innovators to earn a return on the risk and costs they bore to create their
inventions.
Intellectual property (IP) was created specifically to address this problem. Intellectual property assigns ownership
rights to ideas, and uses the powers of government to make sure that these rights are respected. In essence, IP
makes ideas excludable. A patent is a form of IP granted by the government to an inventor that gives her a
temporary monopoly on all devices and services that use the idea specified in the claims of the patent.
Patents are a double‐edged sword. By assigning property rights to the invention, innovators can now charge a
price for the use of their idea sufficient to recoup their investment. Also, patents force the disclosure of the idea to
the public. This is generally a good thing, as this knowledge can be built on by others to make further innovations.
However, by virtue of the government granting a monopoly, society as a whole does not get the maximum value of
the invention. Some “consumer surplus” is transferred to the investor, in terms of higher, monopoly prices. This
transfer may be perceived as unfair by some. Even more troublesome is that some value is lost completely because
these higher prices reduce the number of people who could adopt and gain from the new idea – so‐called
“deadweight loss.”
A market‐compatible alternative to IP for innovators is secrecy. Depending on the product or service, it may be
possible to produce a product or service using secret innovative methods, without disclosing the secret. A classic
example would be a secret recipe. A disadvantage to such an approach is that the secret may be discovered
independently or divulged at any time. If that occurs, the monopoly is lost. However, secrecy has one strong
advantage for the innovator (which is a disadvantage for everyone else): unlike patents which have finite lifetimes,
secrets can last indefinitely.
By far, markets are the primary drivers of innovation in the United States, and so are highly relevant for Caltrans.
Many innovators who come to the transportation market do so with a portfolio of patents and trade secrets to
protect their products from imitation.

PRIZES
An alternative way to incentivize innovation is to offer prizes. Prizes have been used to great effect historically, and
are currently enjoying a resurgence of interest. Prizes come in various forms. Under a targeted prize system, an
award is given to the first inventor that solves a particular pre‐specified problem. This is attractive because the
prize‐giver can potentially enlist the talents of many innovators for a relatively small sum; only the winner will be
ultimately paid. Innovators also know this, and the most rational will only engage in the competition if their
expected value (the probability of winning multiplied by the prize amount) is greater than their costs. Moreover,
targeted prizes can only solve well‐defined problems. Often, useful inventions are completely novel: they are a
response to a need sensed by the inventor, not the answer to any question previously articulated. Another
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advantage of prizes is that, no money must be spent unless the specified problem is actually solved; the granter
assumes no risk. A complication of this kind of prize is that the prize‐giver must have sufficient understanding to
properly specify the appropriate requirements.
An alternative to targeted prizes, then, are “blue sky” prizes – prizes that are granted to any invention that
sufficiently impresses the prize‐giver. For example, one could offer $1M for the best idea proposed before a
certain deadline. Of course, the complication with this is the large number of unknowns, not to mention the
difficulty of comparing disparate innovations. Even the entrants do not know on what criteria their work will be
judged.
Caltrans has not made use of prizes, but for well‐defined, pressing problems for which no current solution exists,
such an incentive mechanism may be worth investigating. In this respect, prizes would not differ very much from
competitive bidding – a system with which Caltrans has significant experience. The primary difference would be
that rather than submitting proposals for future work, bidders would be submitting descriptions of finished work.
Prizes can also be combined with competitive bidding. For example, Caltrans can award a small contract to each of
several bidders that pass an initial vetting, awarding a second, larger contract to the bidder who most satisfactorily
completes the first contract. We believe that this may be possible under existing procurement rules depending on
interpretation.

GRANTS
Another option for enabling innovations is for governments or interested groups to provide grants to would‐be
inventors. Under a grant system, innovators with ideas present proposals for developing their ideas to granting
institutions, which then judges the worth of an idea, the likelihood of success, and the likely cost to complete the
idea, before deciding how much to grant, and to whom. The strength of this type of system is that it gives granting
institutions control of the direction of research. Another advantage of grants for the granter, and for society‐at‐
large, is that the granter can specify ahead of time that the results of research conducted with the grant shall be
made available in the public domain. The principle drawback is that money must be spent ex‐ante, and can
potentially yield little or nothing of value. Also, granting institutions must have significant expertise in the area of
innovation in order to maximize the number of successes obtained for their money.
Caltrans’ Division of Research and Innovation has significant experience with grant‐like mechanisms, primarily
through the issuance of task orders and research technical agreements to research teams working in university
settings.

COMPETITIVE BIDDING REQUIREMENTS
Competitive bidding requirements encourage and discourage different kinds of innovation. A classic example of
the potential tension between the desire to save money and the desire to encourage innovation comes from the
effect of procurement rules that encourage or require competitive bidding. As a first‐order effect, such rules
generally benefit the state because competition lowers prices and raises quality. Moreover, such competition
encourages certain kinds of innovation. If one competitor invents a method to provide a known product or service
at lower cost and higher quality, he will have a competitive advantage over the others bidding.
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But not all kinds of innovation are served by the requirement for competitive bidding. New products that serve
Caltrans’ needs in totally new ways or that serve a need that was previously completely unmet by the market fare
poorly under competitive bidding requirements. Rules against non‐competitive bids make it difficult for Caltrans to
purchase such new products. This is unfortunate for Californians, as they cannot enjoy the benefits of valuable
new transportation products. Over time, however, patents expire, new ideas come up to solve the same problem,
and eventually competitive products may emerge.
But there is a secondary, more pernicious effect of required competitive bidding: knowing that these are the rules,
entrepreneurs are discouraged from bringing certain new products to market. By definition, new products have no
competitors, so under a strict interpretation of NCB rules, cannot be purchased without special authorization. In
Caltrans’s case, for significant contracts, this authorization must come from the Director, under a time‐consuming
and complex process. In the long term, rules that force competitive pricing will actually discourage certain kinds of
innovation.
The strength of this effect is uncertain. Caltrans, for example, may or may not represent a significant fraction of
the market for a product, so its rules may not matter that much to the market as a whole. However, there is
certainly anecdotal evidence to show that sub‐sectors within transportation do suffer from a relative dearth of
new products, and government procurement rules could be a factor.
For the sake of discussion and as an example, Caltrans could decide to address this by considering new, non‐
traditional products and services separately from the bulk of procurement, acknowledging that obtaining
competitive bids for them will otherwise be difficult or even impossible. It could hence award a portion of
contracts to non‐competitive bids of products and services that the Department believes will be of benefit to the
State. In such cases, Caltrans would be paying monopoly prices for these products and services. However, the
negative appearance of this statement is somewhat misleading. Presumably, Caltrans will still only purchase a
product if its benefits exceed its price.

PROCUREMENT: SPEED VERSUS ACCURACY
A reality of procurement in a large governmental organization like Caltrans is complex and the procurement
process is full of delays. A procurement system that is slow to make decisions may serve taxpayers because it helps
to avoid costly mistakes. Decisions are not made until all the facts are known to a high degree of certainty.
Obtaining that level of certainty has costs of its own. The direct cost is the lost utility that such products could have
brought the State if purchased sooner; it is the delayed benefit. This has to be balanced with the increased
confidence and the savings from delayed purchase.
Simultaneously, the value of a new product to its inventor is dependent on the timeliness with which revenue can
be generated. Entrepreneurs must view their development time and money as an investment. If money was raised
to create the innovation, they may even have significant pressure to earn a return as soon as possible. A secondary
driver of this comes from the finite lifetime of a patent. Because it can sometimes require years to bring a product
to market, the actual protected time with which to earn economic profit in the market may be quite small.
The overall consequence is that innovators who expect a slow response from Caltrans may turn to more attractive
markets in which to innovate. This is an important secondary effect: long purchasing cycles can discourage
innovators from even entering a market. Once a market is known to be slow, innovators may apply their skills
elsewhere, leaving the market empty of new products.
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APPENDIX B: A PRIMER ON PROCUREMENT RULES FOR CALTRANS
Two routes exist for procuring unique products and services. One is a competitive bidding process and the other is
a non‐competitive bidding process.
1.

Competitive bidding method: In this case, competition needs to be apparent; however it may be difficult
to meet conditions with innovative products.

2.

Non‐competitively bid contract: In this case, there are substantial administrative pains/costs. For this
category, we focus on how can this be made more efficient and what can be done to shorten approval or
reduce risk of failure.

Figure 3 ‐ Procurement Process Diagram

Competitive bidding methods are described below:
1.

Request for Quotation (RFQ): Straightforward, clearly defined, lower risk purchase of goods and
Information Technology (IT) goods/services.

2.

Invitation for Bid (IFB): An IFB is used when specifications are detailed in functional and/or technical
terms for goods and IT, or for non‐IT services when there is little discretion in performing the work. Award
is based on low price.

3.

Request for Proposal (RFP):
a.

IT when specifications are stated in a more general nature describing the problem to be solved or
goal to be achieved, or

b.

Non‐IT services, Primary Method, when the service approach can vary and award is based on low
price, or

c.

Non‐IT service, Secondary Method, when the service approach can vary and award is based on a
point system.
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In addition, the state qualifies bids to determine if effective competition is achieved, as indicated in Table 2.
Table 2‐ Bidder Qualifications and Effective Competition

Term

Definition

Responsible bidder

financially capable of performing contract

Responsive bidder

able to meet the specs & requirements of IFB / RFP

Effective competition

two or more responsive & responsible bidders

Competition has only been achieved if there is “effective competition” as defined above. The contract is awarded
to the lowest‐cost bidder. Otherwise, the entire bid must be rewritten or a Non‐Competitive Bid (NCB) process
may be initiated.
Furthermore, the actual procurement process differs depending on the type of goods or services to be purchased,
and the total dollar amount of the contract to be awarded. Depending on circumstances, a Request for Quote
(RFQ), Invitations for Bid (IFB), or Request for Proposal (RFP) will be used.
The illustration below shows which bidding processes can be used for Non‐IT Goods vs. IT Goods with purchasing
thresholds.

Figure 4 ‐ Procurement Methods by Type and Cost
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APPENDIX C: REFERENCES AND INTERVIEW EXCERPTS
SELECTED REFERENCES
[BEST PRACTICES 02] UNITED STATES, GENERAL ACCOUNTING OFFICE.
[Best Practices 02] United States, General Accounting Office. Best Practices, Taking a Strategic Approach Could
Improve DOD's Acquisition of Services: Report to the Chairman and Ranking Minority Member, Subcommittee on
Readiness and Management Support, Committee on Armed Services, U.S. Senate. Washington, D.C.: U.S. General
Accounting Office, 2002.
The U.S. General Accounting Office (GAO) looked at six leading private companies and studied their dramatic
changes that resulted in significant cost savings and service improvements. The strategic approach taken by the
leading firms could serve as a general framework to guide the Department of Defense's (DOD) service contracting
initiatives. Along with committed leadership, the establishment of cross‐functional procurement processes was a
main focus in the report. The use of cross‐functional teams resulted in a mix of knowledge, technical expertise, and
credibility; the teams varied in size but generally included representatives from the company's purchasing unit, its
internal clients or users of the services, and its budget or finance office. The teams analyzed spending data, defined
internal needs and requirements, and conducted market research. While the GAO states that the strategic
approach followed by the companies could serve as a general framework, it also recognizes that the DOD may find
that a "one‐size‐fits‐all" approach will not work for all services. The DOD's size, the range and complexity of
services, and the unique aspects of the federal acquisition environment need to be taken into account.

[HOW TO DO BUSINESS WITH CALTRANS 03]
Schwarzenegger, Arnold, Sunne W. McPeak, and Jeff Morales. How To Do Business With Caltrans. State of
California, Department of Transportation (Nov. 2003). For commodities, Caltrans’ Division of Procurement and
Contracts (DPAC) purchases more than $200m from commercial sources annually. The Department of General
Services authorizes Caltrans to make purchases under $25k (under $100k for a small business or disabled veteran
business enterprise); purchases greater than this must be done through a formal bidding process by DGS on behalf
of Caltrans. Service and construction contracts under $120k are written and processed by DPAC in
Sacramento/Irvine, while service contracts greater than $120k are processed by the Department’s Engineer Office.
Solicitations are done by IFB, RFP, or RFQs for fourteen “commercial” or seven “personal” services. Special bidding
preferences are provided to small businesses, disabled veterans, or businesses located in certain areas. DGS
Procurement Division publishes State construction, commodity and service contracting opportunities in the
California State Contracts Register (CSCR) online, where services costing more than $5k must be left for a 2‐week
minimum. In addition, Caltrans’ DPAC maintains a website, listing all contracts out to bid. Small purchases of
commodities and services may be done by Visa Cal‐Card Credit Cards, petty cash, or draft purchase orders.

[INFRASTRUCTURE 05] CALIFORNIA PERFORMANCE REVIEW.
[Infrastructure 05] California Performance Review. Infrastructure, Ch. 4: INF 17 Integrate the State’s Infrastructure
Research and Development Programs. 2005. Introduction: California spends millions on infrastructure research
without a strategic plan or coordination among agencies. This fragmented approach hinders California’s ability to
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solve its infrastructure programs and fully leverage money and ideas. The state’s infrastructure has been unable to
meet the demand of California’s growing population. The infrastructure R&D agencies include Caltrans, CEC
(energy commission), IWMB (waste management board), Seismic Safety Commission, and SWRCB (State Water
Resources Control Board). Each sets its own goals and agenda.
[Infrastructure 05] California Performance Review. Infrastructure, Ch. 4: INF 17 Integrate the State’s Infrastructure
Research and Development Programs. 2005. Strategic Plans: State lacks a plan for infrastructure research. An
effective R&D program will have a plan based on state’s vision, have a strong leader and organization to ensure
activity fulfills the vision, have qualified staff knowledgeable in research areas, and be advertised for competitive
solicitation. The Strategic Plan should define major critical areas of research, identify the resources for short‐ and
long‐term projects, establish the process for identifying projects that could lead to commercialization, and set
milestones and performance measures.
[Infrastructure 05] California Performance Review. Infrastructure, Ch. 4: INF 17 Integrate the State’s Infrastructure
Research and Development Programs. 2005. Commercializing Research Results: Commercialization turns research
into a useable product, creates business opportunities and the potential for state revenue. The state has no
standard policy on how and when to commercialize research results, so state agencies develop their own separate
strategies. The status quo’s “disjointed effort” dilutes the state’s ability to pool its resources, develop
targeted/marketable technology and fully leverage private sector funds; the key is getting research to a
marketable stage and making it known to the private sector. Several states have addressed the issue by creating
central offices or joint power agreements, but this creates additional layers of government and can be
costly/complex, have conflicts of interest. The challenge is how to get the most out of the current system without
adding layers of bureaucracy. Currently, the business community does not have easy access to information since it
is scattered in databases throughout the different agencies. Three existing business and research groups are
prepared to get research results to market ‐ regional technology alliances (private non‐profit that brings local
universities, businesses and local governments together), local economic development groups (that work with
cities and universities to create business opportunities), and the California Council on Science and Technology
(established in legislation and is a member of the National Research Council). Some recommendations for a more
effective and efficient state research and development program include: when selecting research be clear on the
intended use of the results; involve business experts, key stakeholders and end‐users at all stages of the research;
and make the research results easy to find and use by the business community.
[Infrastructure 05] California Performance Review. Infrastructure, Ch. 4: INF 17 Integrate the State’s Infrastructure
Research and Development Programs. 2005. Three large barriers to effective R&D include the contracting
processes for undertaking the research, the Feasibility Study Report requirements, and the sole source process for
using research results. It can take three months to one year to get a contract executed and cost up to $10,000 per
contract, due to the fact that state agencies are not required to use standardized agreement terms. Intellectual
property rights, overhead rates and ownership of publishing and royalty rights are renegotiated for each contract,
taking up a lot of time. The State Administrative Manual requires a Feasibility Study Report. It must be approved by
Department of Finance prior to expending funds relating to IT. Interpreting the FSR requirement to apply to the
initial research phase can delay or kill a project. An FSR details the technology, implementation procedures, costs
and cost‐benefit ratios of a system before it is implemented. Results from research are unknown and
unquantifiable at the outset, so it is “nearly impossible” for the DOF to approve a research FSR. The state may
never be able to use the products from commercialized results, which wastes research funding, jeopardizing
worker safety, and reducing productivity. Getting sole source to be approved takes a long time. To get new
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products manufactured, licenses are issued to one vendor since no other manufacturers will apply for a license if
they have to compete with other manufacturers.
[Infrastructure 05] California Performance Review. Infrastructure, Ch. 4: INF 17 Integrate the State’s Infrastructure
Research and Development Programs. 2005. The Governor should work with the Legislature to create the Office of
Infrastructure Research and Development within the Business, Transportation, and Housing Agency. The Secretary
of Business, Transportation and Housing: should establish an Infrastructure Advisory Council to provide input and
advice on a new plan for R&D, should direct the new office to partner with regional technology alliances and local
economic development groups to review research concepts for commercial potential during all stages of the
research process, should consolidate the administrative function of the new office and make efficiency
improvements (e.g. adopt a research contract with one overhead rate and one policy on intellectual property
rights and royalty issues, establish one invoicing process, consolidate and integrate the status of research and
results into one database, negotiate with DOF to require FSR after the initial research is conducted and before any
product is implemented, and work with DGS to develop policy for sole‐source purchasing approval when there is
only one vendor). There are significant savings with these recommendations, with studies that show that
consolidating administrative functions can save 12‐30%. Reducing staff and implementing a standard contract will
save money and PY, and the savings in the form of federal funds can be used for other related activities.

[PURCHASING 05] STATE OF CALIFORNIA DEPARTMENT OF GENERAL SERVICES
[Purchasing 05] State of California Department of General Services.“Purchasing Authority, Basics, Chapter 1.”
Purchasing Authority Manuel, 1.1.7 (Sept. 2005). Authority for purchasing non‐IT goods and IT goods and services
for State government resides with DGS.A department must decide what purchasing categories to use in conducting
their purchasing activities. A department may select one or more of the following purchasing categories or sub‐
categories as applicable to their selected purchasing authority type, such as competitive solicitations, non‐
competitively bid (NCB) contract approval, small business (SB)/disabled veteran business enterprise (DBVE) option
(valued from $5000.01 to $99,999.99), leveraged procurement agreement (LPA) orders (which are sub‐categorized
into California Multiple Awards Schedules (CMAS) contracts), Software License Program (SLP) contracts, State Price
Schedules (SPS), or Statewide Contracts (SC)). There are three levels of competitive purchasing authority granted
to state agencies when these departments apply: minimum (lowest dollar threshold, for dept’s that do very little
procurements); standard (informal solicitations, required for those seeking formal threshold status); and formal
(no set dollar threshold, dollar threshold granted on case‐by‐case basis). Non‐IT and IT dollar thresholds for all
these categories are provided in Table 1.3.0 of this manual. Authority to purchase is not required, but those
departments without are prohibited from purchasing non‐IT goods greater than $100 (PCC 10308) or IT goods and
services of any dollar value.
[Purchasing 05] State of California Department of General Services. “Purchasing Authority, Scope of Purchasing
Authority, Chapter 1.” Purchasing Authority Manuel, 1.3.5 (Sept. 2005).Departments may request increased
competitive purchasing authority for non‐IT exceeding $50,000 and IT for $500,000 and must complete the
Request for One‐Time Procurement to Increase Authority for IT or non‐IT goods. Any NCB contract that exceeds
$25,000.00 must be submitted to DGS/PD for review and approval. Non‐IT incidental services (i.e. set‐up and
installation) may be acquired during the original purchase of non‐IT goods but the services must be subordinate to
the overall purchase and not exceed a dollar threshold of $4,999.99. If the service portion of a non‐IT goods
purchase exceeds that amount, then the service portion of a non‐IT goods must be separated from the non‐IT
goods purchase and executed as a contract. Non‐IT goods valued at $100 or less can be purchased by departments
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(they are given statutory authority) without DGS/PD oversight. Non‐IT services Inter‐Agency Agreements (IAA)s
valued at $50,000 and over must be approved by DGS/Office of Legal Services (OLS) (see SCM Vol 1.) Procurements
for non‐IT goods will be conducted by the DGS/PD Acquisitions and Contracts Section (ACS). Procurements for IT
goods and services will be conducted by the DGS/PD Technology Acquisitions Section (TAS) if it exceeds
department’s purchasing authority.. PCC 10329 prohibits order splitting – “no person shall willfully split a single
transaction into a series of transactions for the purpose of evading the bidding requirements of this article.”
[Purchasing 05] State of California Department of General Services. “Procurement Planning, Purchase Classification
and Planning, Chapter 2: Section B.” Purchasing Authority Manuel, 2.B3.7 (Sept. 2005).State purchasing activities
are divided into the following three classifications – non‐IT goods, IT goods and services, and non‐IT services. Non‐
IT services included with the purchase of non‐IT goods may not exceed $4999.99 and must be directly related to
the purchase of the goods, such as set up or installation. The State Constitution generally requires contracting out
for personal services to be limited to those services that cannot be performed by civil service employees. A blanket
purchase is an acquisition mechanism established for no longer than one year with one supplier where the
quantities of specific products are not known. In no case may a blanket purchase exceed $4999.99 per transaction,
unless the blanket purchase is issued under an LPA contract. Departments granted non‐IT or IT purchasing
authority to conduct competitive solicitations may establish term purchase contracts through a competitive bid
process; this term cannot be greater than 36 months. A competitive bid must be conducted whenever the dollar
amount is $5000 or greater.
[Purchasing 05]State of California Department of General Services. “Procurement Planning, Requirements Specific
to IT Goods and Services, Chapter 2: Section B.” Purchasing Authority Manuel, 2.B6.2 (Sept. 2005). Productive use
requirements are to be used in all purchases for information technology goods and telecommunications goods (IT
goods). The purpose of the productive use requirement is to protect the state from being a test site for prototype,
experimental or “beta” test software and new equipment that has no record of proven performance.
Requirements are as indicated in SAM section 5221, illustration 2. Any consultant that contracts with a department
to develop feasibility studies or provide formal recommendations for the acquisition of products or services is
precluded from contracting for any work recommended in the feasibility study or the formal recommendation.
[Purchasing 05] State of California Department of General Services. “Procurement Planning, Desktop and Mobile
Computing Purchases, Chapter 2: Section B.” Purchasing Authority Manuel, 2.B7.1 (Sept. 2005). Under the Desktop
and Mobile Computing Policy, departments may acquire desktop and mobile computing goods necessary to
support the department’s programmatic functions and basic needs. Although SAM no longer addresses the
requirement to complete a Workgroup Computing Justification Form (WCJF) in lieu of a Feasibility Study Report
(FSR), it does not exclude departments from continuing to establish and maintain appropriate standards for the
purchase of desktop and mobile computing goods. The DMCP includes the acquisition and support of computers,
PDAs, printers, LANs, and software such as word processing, spreadsheets, and databases.
[Purchasing 05] State of California Department of General Services. “Procurement Planning, Information
Technology and Telecommunications, Chapter 2: Section C.” Purchasing Authority Manuel, 2.C6.1 (Sept. 2005).
Departments granted IT goods and services purchasing authority must obtain the required approvals from DOF
prior to initiating any IT procurement activity or encumbering any funds. The mechanisms for approving
information technology projects that ultimately provide the necessary authorization to acquire IT goods and
services are Feasibility Study Reports (FSR), compliance with DMCP, acquisition of IT goods and services based
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upon a previously approved effort most often as a result of an approved Post Evaluation Implementation Report
(PIER), and identifying that a project or acquisition is excluded from SAM 4819.32.
[Purchasing 05] State of California Department of General Services. “Procurement Planning, Certificate of
Compliance with State Policies, Chapter 2: Section C.”Purchasing Authority Manuel, 2.C7.2 (Sept. 2005). A signed
certification of compliance with State information technology policies is required for all information technology
procurements valued at $100,000.00 or more and are in support of a development effort. A certification is not
required for procurements for less than $100,000.00, procurements limited only to maintenance services,
procurements in support of previously approved efforts, and for procurements of services to conduct a feasibility
study report provided the services are limited to supporting or conducting the feasibility study or preparing the
FSR. Although a certificate of compliance is not required for transaction valued at less than $100,000.00,
departments purchasing any IT goods and/or services are required to provide documentation and/or written
justification as to how the acquisition is authorized. Acceptable forms of documentation include approved FSR
transmittal from DOF for non‐delegated projects or signed by the department director, deputy director or
director’s designee for department‐delegated projects, a statement in the procurement file documenting that the
purchase is in accordance with the DMCP, or PIER approval letter.
[Purchasing 05] State of California Department of General Services. “Competitive Solicitations, Developing Supplier
Resources, Chapter 4: Section A.” Purchasing Authority Manuel, 4.A2.5 (Sept. 2005). Competitive procurements
conducted under purchasing authority for either non‐IT goods or IT goods and services may not exceed the dollar
thresholds as authorized DGS/PD to the individual department. Bid lists should be established in phone books,
local trade unions, chambers of commerce, databases, etc. Since advertising is required for non‐IT goods
solicitations exceeding $50,000 and for IT goods and services solicitations exceeding $100,000, bid lists are used
for informal solicitations below those dollar levels. If the department determines that only certain suppliers and/or
products can meet its needs, a competitive solicitation can be conducted soliciting only those pre‐determined
suppliers or products without prior approval from DGS/PD.
[Purchasing 05] State of California Department of General Services. “Competitive Solicitations, Advertising
Requirements, Chapter 4: Section A.” Purchasing Authority Manuel, 4.A3.5 (Sept. 2005). The California State
Contracts Register (CSCR) was established to maximize competition through advertising State purchasing and
contracting opportunities. Departments must advertise solicitations in the CSCR. Advertising is recommended for
non‐IT goods $5000‐$50,000 and is required for non‐IT goods in excess of $50,000, IT goods in excess of $100,000,
IT services in excess of $4999.99, and IT goods and services exceeding $4999.99 on the service portion only.
Departments must advertise for at least 10 working days prior to the bid due date. GC section 14838.5 eliminates
the advertising requirement for transactions awarded to a certified SB or a certified DVBE when conducting a
SB/DVBE Option solicitation. Departments may be granted an exemption from advertising if they state why IT
services cannot be advertised and include a list of contractors that will be solicited; a NCB contract justification is
not required.
[Purchasing 05] State of California Department of General Services. “Competitive Solicitations, Developing the
Competitive Solicitation, Chapter 4: Section B.” Purchasing Authority Manuel, 4.B2.5 (Sept. 2005). Informal and
formal solicitations are formats – for non‐IT goods, the informal solicitation is $50,000 or less, and $500,000 or less
for IT goods and services. Over these amounts are formal solicitations; all formal solicitations must be written. An
informal solicitation must be written for any solicitation advertised in the CSCR, for non‐IT goods exceeding
$50,000, for IT services exceeding $4999.99, for IT goods $100,000.01 to $500,000, for IT goods and services
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where service portion exceeds $4999.99, and IT goods and services valued at $100,000.01 to $500,000.
Departments must include TACPA, EXA, and LAMBRA programs requirements in competitive solicitations with an
estimated dollar value of $100,000 and over; this is strongly advised for a dollar value of $85,000.
[Purchasing 05] State of California Department of General Services. “Competitive Solicitations, Requests for
Proposal/Quotations and Invitation to Bid for IT and non‐IT Solicitations, Chapter 4: Section B.” Purchasing
Authority Manuel, 4.B3.0‐4.B8.3 (Sept. 2005). The most common written solicitation format used for informal
competitive solicitations (non‐IT) is the Request for Quotation (RFQ). Contract award resulting from the RFQ
process will be to the responsible bidder that submits a responsive bid that is the lowest cost after application of
any preference requirements.
The most common written solicitation format used for conducting informal IT competitive solicitations is the RFQ.
The Invitation for Bid (IFB) is a written procurement method used to solicit bid responses for non‐IT goods
exceeding $50,000. For non‐IT goods procurements exceeding $50,000, the use of the IFB format is required.
Contract award resulting from this non‐IT IFB process will be to the responsible bidder that submits a responsive
bid that is the lowest cost after application of any preference requirements or discounts.
The Invitation for Bid is a written procurement method used to solicit bid responses for IT goods alone or for IT
goods and services exceeding $500,000 where suppliers are asked to provide a bid to the State’s known and
detailed requirements. In contrast, Requests for Proposals are used when the State’s requirements are written in
general terms describing a problem to be solved or a goal to be achieved. There are two IFB formats for IT
purchases greater than $500,000 – IT goods only (hardware or software alone, low risk, less complex purchases)
and IT goods and services (hardware, software, high risk or large scale systems integration projects). For IT
solicitations, if the evaluation criteria in the IFB process is based on the lowest net cost meeting all other specs,
then contract award is made to lowest cost after application of bid preferences; if it is based on value effective
criteria, then the contract is awarded to bid that scores the highest points.
An RFP is required for IT goods and services exceeding $500,000. It states the solicitation requirements or
specifications in a more general nature describing the problem to be solved or the goal to be achieved. Suppliers
“propose” a business solution to the State’s described needs, in contrast to the IFB where suppliers are asked to
provide a cost bid to detailed and known requirements. RFP requires cost to be submitted in a separately sealed
envelope. Evaluation criteria governing contract award is based on value‐effective factors that include cost. For all
purchases, certified suppliers (SB/DVBE) can be solicited for purchases valued from $5000.01 to $99,999.99
provided the department has obtained responsive bids from two responsible bidders.
[Purchasing 05] State of California Department of General Services. “Competitive Solicitations, Bidder Instructions,
Chapter 4: Section B.” Purchasing Authority Manuel, 4.B9.4 (Sept. 2005). Regarding bidder instructions, these must
be used in all comp solicitations for both non‐IT goods and IT goods and services except when conducting IT over
$500,000, where you shall use DGS/PD developed IFB/RFP Section II; State’s General Provisions must be used in all
competitive solicitations and purchase docs for non‐IT goods and IT goods and services in excess of $4999.99;
State’s IT contract modules must be used in IT solicitations in excess of $100,000; All competitive IT goods and
services solicitations valued over $500,000 shall use IFB/RFP procurement methodology – State’s Bidder
instructions can’t be used.
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[Purchasing 05] State of California Department of General Services. “Competitive Solicitations, How to Determine
Fair and Reasonable Pricing, Chapter 4: Section C.”Purchasing Authority Manuel, 4.C2.0 (Sept. 2005). Departments
may acquire non‐IT goods and IT goods and services valued less than $5,000 if fair and reasonable pricing can be
established w/o receiving alternate quotes. Fair and reasonable determined by price comparisons, historical
comparisons, etc. For non‐IT goods from $5,000‐$50,000, and IT goods and services from $5,000‐$100,000,
achieving competition is defined as getting two bids, if the solicitation is not advertised. Whenever they are
advertised, solicitation may result in only one bid response; if the sole bid is considered responsible and responsive
then the contract may be awarded. In addition to this sole bid response, for IT goods and services $100,000.01‐
$500,000, competitive solicitations conducted for IT goods and services valued in this range are considered
“informal” but must include a provision for notice of Intent to Award.
If the estimated value of a transaction is under $5,000, buyers shall obtain at least two price quotations from
responsible suppliers whenever there is reason to believe a response from a single source is not a fair and
reasonable price.
[Purchasing 05] State of California Department of General Services. “Competitive Solicitations, Responsive Bids,
Responsible Bidders, Evaluation and Awards, Chapter 4: Section D.” Purchasing Authority Manuel, Topics 2, 4, 5
(Sept. 2005). If there are no responsive bids, buyer has two options – cancel solicitation and rebid while modifying
restrictive requirements, or cancel solicitation and proceed with NCB. When competition results in only one
responsive bid even though multiple bids were received, a buyer may declare that competition has been achieved
because of non‐participation due to the state’s socio‐economic requirements or due to the state’s statutory
requirements (DVBE, SB, etc.) If buyer determines that the low bidder will not be awarded the purchase and the
solicitation is a non‐IT informal solicitation (less than $50,000) the buyer has to document in detail why the lowest
bidder was noncompliant. For non‐IT goods more than $50,000, documentation must be forwarded to DGS for
concurrence prior to contract award except if this is a result of bid preferences.
For IT goods and services valued over $100k, DGS recommends departments evaluate bid based on value‐effective
methodology in its intent to award, while this is required for all IT goods and services over $500,000.
[Purchasing 05] State of California Department of General Services.” Non‐Competitively Bid (NCB) Contracts, NCB
Contract and Purchasing Authority, Chapter 5.”Purchasing Authority Manuel, 5.1.6 (Sept. 2005). NCB contracts are
limited for non‐IT goods and IT goods and services to emergencies and when proposed acquisition of goods and
services are the only goods and services that meet the State’s need. A department’s NCB contract authority will be
authorized at a maximum dollar threshold not to exceed $25,000. There are two methods for justify NCB contracts
– on an individual basis, or as a Special Category NCB request. NCBs require signatures from their agency secretary
and department director or next highest‐ranking official.
[Purchasing 05] State of California Department of General Services.” Non‐Competitively Bid (NCB) Contracts, NCB
Contract Justification Process, Chapter 5.” Purchasing Authority Manuel, 5.5.2 (Sept. 2005). The department
determines the need to acquire a product from supplier who is only known source, completes NCB contract
justification and secures appropriate signatures; if purchase is under $25,000 they may proceed with the purchase;
if it exceeds NCB purchasing authority but is within the department’s purchasing threshold, they must submit their
request to DGS/PD for review and approval before purchasing; if it exceeds both, DGS will review and approve
documentation execute purchase on behalf of department. If the NCB is denied, DGS will contact the department
to discuss the options of either advertising the solicitation competitively or canceling the bid. A NCB is not required
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for purchases less than $5000 of IT goods and services, non‐IT goods, and LPA transactions if fair and reasonable
pricing has been established and documented.
[Purchasing 05] State of California Department of General Services.” Non‐Competitively Bid (NCB) Contracts,
Proprietary Software Purchases, Chapter 5.”Purchasing Authority Manuel, 5.5.0 (Sept. 2005). For existing software,
if purchase is within the department’s IT purchasing authority, no NCB is required. If it exceeds the authority or
department has no purchasing authority, they must submit to DGS to conduct procurement and execute contract.
For new software, if purchase is within the department’s approved IT purchasing authority, a NCB not required for
$250,000 or less, but is required if greater than $250,000 and must be approved by agency directory and
department director. DGS/PD will conduct procurement if it exceeds the department’s IT purchasing authority or if
the department has no authority.
[Purchasing 05] State of California Department of General Services.” Non‐Competitively Bid (NCB) Contracts,
Purchases Exempt from the NCB Contract Process, Chapter 5.” Purchasing Authority Manuel, 5.6.1 (Sept. 2005).
Some purchases may be exempt by statute or policy from needing advertising or competitive bidding, such as
proprietary subscriptions, publications and technical manuals up to $250,000, and postage meters.

[STATE ADMIN 04] THE STATE ADMINISTRATIVE MANUAL (SAM)
[State Admin 04] The State Administrative Manual (SAM).Chapter 4800: Feasibility Study Report Section 4819.35,
Dec. 2004. The mechanism for approving information technology projects is the Feasibility Study Report (FSR). The
FSR establishes the business case for investment of state resources in the project by setting out the reasons for
undertaking the project and analyzing its costs and benefits. If, during project development or implementation, the
agency finds that program requirements cannot be adequately satisfied by the course of action described in the
approved FSR and that an alternative course of action is more appropriate, a Special Project Report (SPR) shall be
prepared. The FSR must be submitted to Finance and to the Office of the Legislative Analyst. In addition, the FSR
must be submitted to the Department of General Services when the contract total exceeds the agency's delegated
purchasing authority. The FSR must provide an accurate summary of the results of the feasibility study. As with the
study itself, the scope of the FSR must be commensurate with the scope and complexity of the problem or
opportunity being addressed. Enough technical detail must be included in the FSR to show that the proposed
response to the problem or opportunity is workable and realistic. The FSR must provide a basis for understanding
and agreement among project management, executive management and program management, as well as satisfy
the information requirements of state‐level control agencies.

INTERVIEW EXCERPTS
CALTRANS EMAIL INTERVIEW. 30 JANUARY 2007.
We were discussing with < former division chief> the fact we could not get a sole source out in less than three
years, and he mentioned the example on how he managed to speed up the sole source process by making a public
announcement, two years in advance, so that when he did get only one bid, it was accepted because all
manufacturers had been given two years to prepare for the bidding process.
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CALTRANS EMAIL INTERVIEW. 27 FEBRUARY 2007.
When an RFP results in only one competitive bid, what else is possible other than the NCB Process?
Answer: usually the Caltrans engineers will have to redo the plans and spec (assuming an engineering job) and re‐
advertise again.
What other methods have you tried (for other projects) to cut down on the lengthy back‐and‐forth (like the one
that happened with ARDVAC)?
Answer: I tried a similar process through UC Davis, their procurement process gave us more flexibility and we
acquired two prototype machines and did technology transfer to the manufacture all at once.
Are the risks of lawsuits significant when having one bid?
Answer: Yes, other companies may feel the specs may not have allowed them to bid and could file a lawsuit, but
my experience has shown that the risk of getting the wrong company increases.
Other than the lengthy approval process by the Secretary of Business, Housing, and Trans., where are the other
bottlenecks in getting the project approved?
Answer: State‐owned intellectual property has become a delay, such as in the case of the Balsi beam. The other
delay is Caltrans new product acceptance process, which is very lengthy, very slow with a lot of layers red tape and
not resourced properly within Caltrans. One of the big problems may be the fact that these projects are not very
"high‐priority" for the secretary since the office has other pressing matters.
What would your sense of the volume of transactions be? In other words, roughly how many of these great
innovations 'fall through the cracks' because of the hold‐up in the NCB process?
Answer: It is hard to tell from my small perspective. I have experience with two big innovations, one was a portable
laser removal of graffiti contract that died after Agency rejected it and the long delay of the ARDVAC contract.

CALTRANS EMAIL INTERVIEW. 15 MARCH 2007.
I meant the lack of bids, the lack of having various companies able to provide you with a new widget, increases the
chances of something going wrong. The ARDVAC order was delayed because the only one company had the
exclusive right to manufacture it, Clean Earth Inc., declared Chapter 11, in the Remote Control Front‐end loader
project, Unmanned Solutions closed down. In the Intelligent Herbicide Applicator System (IHAS) project, UC only
talked to one company to manufacture the IHAS, that company did not pass our audit review and defaulted, etc.
etc.
My apologies for the delay in getting back to you, but we tried finding more documentation on other projects and
were not successful.

PERSONAL INTERVIEW, DRI EMPLOYEE. 12 OCTOBER 2006
In this interview, we collected various thoughts on the challenges of deploying new technologies within Caltrans.
28

•

Purchases at the Division of Research and Innovation (DRI) are typically small and performed using state
credit cards.

•

Materials purchased are usually for research and are of small quantities.

•

Hard copies of research reports are given to DRI’s “customers,” or other divisions within Caltrans.

•

DRI employees meet potential vendors at conferences and networking commences; vendors then give
presentations of their products to other DRI employees. If their product appears feasible down the line,
they are contacted for trial testing.

•

Field operations testing is conducted every five or six years with federal funds. These tests result in
promising products that are not pursued.

•

New technology is definitely present, but there needs to be a leader to take initiative to bring this
technology to practice.

•

There is a need for a paradigm shift to view new technology as positive, because veteran employees may
not be comfortable with new technologies and managers may be reluctant to risk their limited budgets.

•

Allocating funds for these new products may help resolve this issue.
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APPENDIX D: PRIMER ON INNOVATION TYPES AND CATEGORIES
Historically, the concept of innovation categories has been studied many times over the last 75 years. Viewpoints
are documented here to serve as a representative sample for innovation literature. In particular, we address the
following viewpoints here:
1.

Accepted terminology: Continuous, Discontinuous, Radical, and Incremental.

2.

Technology Maturation Viewpoint – Three dominant phases in industry structure are Product Innovation,
Process Innovation, and Financial Domination. (Utterback)

3.

New Product Category Viewpoint with Disruptive and Sustaining Technology and Business models
(Christensen)

TERMINOLOGY
Besides terms used in the above references, some innovations are considered “continuous” or discontinuous in a
market adoption sense depending on the difficulty of new users to adopt the innovation.“Continuous” means that
users do not have significant barriers such as learning how to use the new product. Color TV vs. black and white is
a continuous innovation. Another common term used in literature is incremental vs. radical to characterize the
technical method that is employed. A new completely new technology would be considered “radical.”

TECHNOLOGY MATURATION VIEWPOINT
A study by Utterback in 1987 also illustrated in Steele, Managing Technology, explains that industries tend to
develop and mature in three phases. The first phase is dominated by product and design innovation where a large
number of competing firms offer product variations in a potential new market. Through a process of market
selection, many go out of business or are acquired by competitors, resulting in a consolidation of the industry. As
the industry begins to consolidate, a second phase of process innovation begins become dominant and firms with
ability to manufacture quality more efficiently dominate. In the final stage, those firms that can compete based on
economies of scale and capital intensity dominate the industry.

Figure 5 – Industry Maturation of Product and Model Diversity
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Figure 6 ‐ Industry References (Credit: James M. Utterback)

Figure 7 ‐ Technology Maturation

NEW PRODUCT DEVELOPMENT: DISRUPTIVE VS. SUSTAINING (CHRISTENSEN)
From Innovator’s Dilemma and Innovator’s Solution, Christensen finds that existing firms often fail to innovate and
keep market leads not because of their technical inability, but because of organization and structural dynamics
within the firm. He shows that existing firms are generally the leader at introducing sustaining technologies which
increase the performance of products in capabilities that already existed, such as, increasing the access time or
density of a hard disk drive. However new values such as smaller size, improved ease of use, and increased
mobility, are often introduced successfully by new entrants even though the product is not better in all aspects. In
his example, the introduction of a hard disk drive sized appropriately to allow the creation of notebook computer,
was more expensive per megabyte, slower in access time, and could not be sold into the existing market for
desktop computing. Christensen explains that the old technology capability increases at a rate faster than the
market requires resulting in over‐served markets and commoditization, while new entrants find disruptive
markets. After some time the product quality improves to a point where it has become suitable for the existing
mainstream market and defeats the past market leader.
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Figure 8 ‐ The Impact of Sustaining and Disruptive Technological Change

Christensen also provided two subcategories for disruption: 1) Low end disruption, where a lower cost business
model is used to address over‐served customers (Wal‐Mart vs. Department Stores), and 2) New‐Market Disruption,
where new markets or customers will use a product that was previously not useful to them. For example, cell
phones, Ink‐jet printers, Canon desktop copies digital cameras have all change the basis on competition by
introducing mobility, ease of use, etc, to create new markets.
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