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ABOUT THIS GUIDE 

A corridor within the operating jurisdiction of your transportation agency has experienced a high 
accident rate.  Funding has been made available for your agency to design, procure and install 
CCTV to monitor the corridor.  You have been assigned as the project manager.  How will you 
procure the goods and services needed to successfully complete the project? 
 
Most likely, your agency is responsible for maintaining mobility and safety goals for a defined1 
transportation network.  Traditionally, this has been accomplished by increasing capacity through 
the development of infrastructure.  Throughout the years, the processes and procedures required 
to successfully facilitate infrastructure development have been institutionalized within your agency.  
In recent years, primarily due to land use decisions and right-of-way restrictions, it has been 
realized that infrastructure development is no longer the principal solution to address mobility 
issues.  Transportation agencies, similar to yours, are beginning to reallocate resources to support 
infrastructure management and operations versus infrastructure development.  This phenomenon 
has resulted in an institutional shift requiring the use of new processes and procedures [including 
innovative procurement processes and procedures] for improved management and operation. 
 
Federal legislation2 dating back to 1991 recognizes Intelligent Transportation Systems (ITS) as a 
viable tool for improving the management and operation of existing transportation network 
infrastructure.  ITS is generally defined as the application of advanced technologies (i.e. CCTV) to 
improve the efficiency and/or safety of a transportation system.  The ITS functions are defined by 
the Federal Highway Administration (FHWA) National ITS Architecture. 
 
The successful procurement of Intelligent Transportation Systems (ITS) is a challenging task for 
state and local transportation agencies. The procurement process must be flexible to 
accommodate the uncertainties of complex system acquisitions, while at the same time structured 
enough to ensure that the responsibilities of the participants are fully defined and their interests 
protected. This process should also ensure that the most qualified organizations are selected for 
the system implementation. 
 
Although you have several options for procuring your ITS project, some options are more 
appropriate than others.  This guide presents a decision model that will help you identify the most 
appropriate procurement options.   
 

                                                           
1 A transportation network is generally defined by state and local geographic boundaries. 
2 The Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 
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ASSUMPTIONS ABOUT THE READER 

This guide is intended for individuals responsible for procuring intelligent transportation systems 
(ITS).  It is recommended that users of this guide have the following basic skills and/or background: 
 

 

• An understanding of ITS. 
• An understanding of the risks associated with the procurement of ITS. 
• An awareness of state procurement regulations, policies and practices. 
• An awareness of federal procurement regulations, policies and guidelines. 
• A general understanding of systems engineering with respect to project development. 
• Familiarity and experience with project management principles of high technology 

projects. 
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Many factors must be considered when you are tasked with identifying an appropriate procurement 
process for an ITS acquisition. A Decision Model has been developed for this guide to aid in this 
activity.  The Decision Model is rooted in the relationship between the four dimensions of 
procurement along with the systems and systems engineering concepts they support.  This guide 

Figure 1.  Decision Model 

is organized based on the Decision Model presented in Figure 1 below. 

Page 3 



The Decision Model includes eight st d to complete the process of 
defining the most appropriate procurement approach for your project: 

 
Step 1 – Initial Decisions: Step one will aid you in making fundamental procurement 
decisions that will ultimately affect the overall procurement strategy.  These fundamental 
decisions consider the possibility of outsourcing and the procurement of consultant 
services.  This step also directs you to skip to Step 7 of the Decision Model if either 
outsourcing or consultant services are used.   
 
Step 2 – Work Distribution: Step two will help you determine whether the procurement 
should be performed as a single contract or multiple contracts.   
 
Step 3 – Define Project Category: Step three will help you categorize your project with 
respect to complexity and risk.  Understanding project complexity and risks is critical to 
determining an appropriate procurement package. 
 
Step 4 – Determine Agency Capability Level: Step four will assist you in assessing your 
agency’s resources and capabilities as well as the environment in which your project will 
be procured. 
 
Step 5 – Select Applicable Systems Engineering Process & Candidate Procurement 
Package: Step five uses the results of steps three and four to select applicable systems 
engineering processes and candidate procurement packages. 
 
Step 6 – Apply Differentiators: Step six applies differentiators to the candidate 
procurement packages identified in step five.  This step will help you reduce the number 
of procurement packages identified in step five. 
 
Step 7 – Package Assessment and Final Selection: This step suggests the 
involvement of agency procurement personnel to assist in making the final selection of the 
most appropriate procurement package. 
 
Step 8 – Define Contract Scope & Terms and Conditions: The final step will assist you 
with the selection of the necessary terms and conditions to be included in the contract. 

 
Each step is explained in the corresponding section of the guide.  The Decision Model graphic is 
used throughout the guide to highlight your progress. 
 
In an effort to bring forward pertinent information - tips, notes, key points, references and 
innovative concepts are highlighted throughout the guide.  The icons presented below will be used 
to alert you of pertinent information. 

eps that must be performe
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TIP ICON – The tip icon is used to alert the reader of lessons learned that guide 
authors 
ITS.  
 
 
 
NOTE I ON – The note icon is used to explain to the reader, in greater detail, 
concept
 
 
 
KEY P
to the s
 
 
 
REFER  – The reference icon is used to inform readers of additional 
referenc s that provide further explanation of a specific topic discussed in the 
guide. 
 
 
 
INNOV
readers

and contributors have gathered through experience in the procurement of 

C
s that are put forth throughout the guide.   

OINT ICON – The key point icon is used to alert readers of points critical 
uccessful procurement of ITS. 

ENCE ICON
e

ATIVE CONCEPT ICON – The innovative concept icon is used to alert 
 of novel strategies and practices used to procure ITS.    

Page 5 



 
BEFORE WE GET STARTED 

As stated earlier, the procurement of ITS is a challenging task.  This guide should be cons
a tool to b

idered as 
e used to overcome this challenge.  But before you begin using the guide, you should 

view with the following topics: 

acting 

ROJECT PLANNING 

uide) for 
ject feasibility and then consider commercial off-the-

helf (COTS) vs. custom system development and outsourcing. 

olders 
der to 

 procurement 
es or equipment and can roughly be divided into the two major categories of Project 

lanning and Procurement Planning (see Figure 2). 

For more 
information on this 

Subject, refer to the 
final report 

[NCHRP #
rt] 
 in 

c  with 
this guide. 

re
 

1. Project Planning 
2. The Procurement Process 
3. Systems Engineering as it Relates to Contr

03-77 – 
Final Repo
submitted

onjunction

P

Prior to identifying appropriate procurement options (termed procurement planning in this g
our ITS project, you must first establish proy

s
 Project planning is 

furthe n 
 

– 
rt] 

submitted in 
conjunction with 

this guide. 

These initial considerations (termed project planning in this guide) ensure that project stakeh
achieve consensus with respect to functional expectations and resource requirements in or
facilitate a successful project.  These activities should be performed prior to the actual
f servic

r explained i
the final report

[NCHRP 03-77 
Final Repo

o
P
 

Establishing Project Feasibility 
Stakeholders establish project feasibility by first agreeing on the project concept of operations (how 
the project will be used).  Institutional, financial and temporal constraints should be considered.  
Based on the identified concept of operations, stakeholders develop a project scope and schedule 
and project cost estimations.  Project feasibility is established once the project scope, schedule 
and cost estimations have been validated and verified against available agency resources.   
 
Establishing project feasibility will help you answer the following questions: 
 

• How much will the system cost and can we afford it? 
• Do we have a reasonable schedule, or are our deadlines unrealistic? 
• Do we have adequate personnel (both numbers and skills) to manage and support 

the development? 
• Does everyone share the same vision for the system? Is there universal agreement 

regarding the manner in which the system will be used? 
 
Once the project’s feasibility has been established, you should consider the use of commercial off-
the-shelf products (hardware and software).  In addition, you should consider the possibility of 
outsourcing. 
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Figure 2.  The Planning Process 

 

Commercial Off-the-Shelf (COTS) vs. Custom System Development  
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ed and procured by another agency.  This reality results in a favorable
ems that have been previously installed are considered as Commercial Off-the-Shel

TS ystems.  If at all possible, you should contact peer agencies to acquire lessons 
rom their experience procuring the system that your agency is interested in procuring.  

benefits of procuring COTS systems include: 
 

• The system has been previously tested. 
• The cost for system upgrades can be shared with other agencies.  
• The ability to acquire a system that can be viewed in operation prior to system 
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Outsourcing 
Outsourcing oviders to 
manage or mai sibility, 
stakeholders m ces) to 
design, procur , it may be 
prudent to co

THE PROCUR

The procureme ard, contract 
form and co en appropriate 
terms and cond

Work Distribution

is the process by which organizations (public or private) use external pr
ntain certain aspects of their business.  While establishing project fea
ay realize that the group does not have the personnel (skills or resour

e, deploy, operate and/or maintain the defined system.  In this case
nsider outsourcing.  

EMENT PROCESS 

nt process includes four dimensions:  work distribution, method of aw
ntract type.  Once these key procurement decisions have been made th

itions can be identified.    

 
bution category represents the project responsibilities defined by the a
he contract statement of work.  These assignments are expressed in th
minology – concept of operations, requirements, design, implementat

 also include the crosscutting activities of configuration management, risk
idation and verification, and metrics.  The types of work allocation 

Low-Bid Contractor - the selection of a contractor for system installation 
low-bid process.  The low-bid contractor is responsible for furnishing 

erational system including all hardware, software and construction s
required to satisfy a detailed design defined by plans and specificatio

stems Manager - utilizes an organization known as the systems ma
responsibilities may include all project activities associated with a 
except for the provision of equipment, electrical contracting and constr
contracting.   

You should look for 
opportunities to use 

COTS products 
wherever possible.  

It may be that 
minor adjustments 

to the concept of 
operations will 

permit this 
approach. The work distri gency for the 

contractor by t e systems 
engineering ter ion and 
testing.  They  
management, val are: 
 

• using the 
a fully 

op ervices 
ns.   

• Sy nager whose 
system acquisition 

uction 

• Systems Integrator anager, except that the 
integrator is not involv or 
provides all of the personal services ssociated with the systems implementation 

d construction. 
n an agreement that 

tor’s 

cquisition of commodities is applicable to 
ITS contracting to the extent that an agency is procuring commercial-off-the-shelf 

d equipment such as variable message 
ude COTS 

• rvices - Work provided by consultants is limited to provision of 
personal services.  Some of the ways in which consultant contracts may be used 

 - similar to that of the systems m
ed in the planning and design stages.  The systems integrat

 a
except for the provision of equipment, electrical contracting an

• Design Build (Operate and Maintain) (DB (OM)) - based o
provides for design and construction of improvements by a (single) contractor or 
private developer.  The term encompasses design-build-maintain, design-build-
operate-maintain, design-build operate, design-build-finance and other contracts that 
include services in addition to design and construction.  The design build contrac
work is based on an initial design that may be prepared by a consultant.  

• Commodity (COTS) - Contracting for the a

(COTS) products.  These may include fiel
signs, traffic signal controllers, radios, or computers.  It may also incl
software and systems.   
Consultant Se

include system design and installation support, inspection, design, and 
documentation and training. 
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• Services - Contracts for other forms of services are frequently awarded during the life 
re 
h, 

cycle of an ITS system.  The differentiation is made here to identify services that a
outside the mainstream of system development, such as inspection, IV&V, outreac
information service providers (ISPs), and staff supplements. 

Method of Award  
The method of award category of contracting defines the criteria used and steps taken to select a 

orm of work allocation that has been selected determines the 
od of award.  As indicated belo ere are distinct differences between the various methods 

• Low Bid - Low-bid contracting, commonly referred to as sealed bidding, is a 
ng method that employs competitive bids, public openings of bids and 

erent 
n the 

ented in a 

• t 

• pproach, 

Contract Fo

contractor to perform the work.  The f
meth w, th
of award.  These differences should be taken into account when selecting a form of work 
allocation.  The types of method of award are: 
 

contracti
contractor selection based on the lowest price offered. 

• Negotiated - Unlike formal advertising of a contract requirement which is precise, 
highly structured method of procurement with one definitive set of procedures, 
negotiation allows considerable flexibility, permitting the use of a number of diff
procedures in making awards.  The negotiated selection is typically based o
evaluation of a technical approach, qualifications and experience as repres
technical proposal and possible subsequent presentations to the agency.   

 Sole Source - Sole source procurement is the direct selection of a contractor withou
competition. 
Best Value-Selection is made on a weighted combination of the technical a
qualifications, experience and price of the offeror. Best value is in effect, a 
combination of the low bid and negotiated methods of award. 

rm 
The cont t
 

• t is 
 divide 

  
•  

the 

 

 to 

Contract Ty

rac  form defines the manner in which work is authorized.  Three contract forms are: 

Phased Contracts - Phased contracts are the conventional form of contracting tha
in use for the majority of projects including ITS acquisitions.  Phased contracts
the work into sets of predefined activities (or phases) with specified deliverables.  
Task Order (or Indefinite Quantity) Contracts - Indefinite-delivery contracts are
used with contracts in which the required supplies and services are unknown at 
time of contract execution.  They provide a mechanism for the agency to place orders 
for these supplies and services during the life or term of an overarching “umbrella” 
contract. 

• Purchase Orders - A purchase order is a form of sole-source contracting used for 
relatively small procurements.  Purchase orders are a simple, rapidly executed form
of contract that usually contains a standard set of terms and conditions (payment, 
insurance, cancellation clauses, etc.) and a relatively brief description of the work
be performed.   

pe 
pes of contracts are available for use with different types of projects and 
s. Contract types may vary ac
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Numerous ty under various 
circumstance cording to the degree and timing of responsibility 
assumed by the contractor for the costs of performance and the amount of time and nature of the 
profit incentive offered to the contractor for achieving or exceeding specific standards or goals. 
Contract types include a range of alternatives, such as: 



 
• 

• ctual costs of 
performing the work and the fee (profit) is fixed. 

nd Materials - the contractor is paid for his actual costs of performing the 

 types of 
. 

For firm d ssumes 
all of the fina
contracting in

Terms and C

Firm Fixed Price - the contractor assumes full responsibility for the performance 
costs and any profit or loss at a fixed price. 
Cost Reimbursable - the contractor is paid (reimbursed) for his a

• Time a
work, and a percentage fee is added to all payments. 

• Incentives - the contractor’s responsibility for performance costs and profit and/or fee 
incentives are dependent upon the uncertainties associated with the desired 
outcomes of the procurement.  Incentives are paid over and above the three
reimbursements described above

 
fixe  price contracts, the contractor assumes all of the financial risk.  The agency a

ncial risk for time and materials contracts.  Cost reimbursable contracts are a form of 
 which the financial risks are shared. 

onditions 
nditions have been defined in Step 8 of the Decision Model process. 

ent process is defined by the Federal Acquisition Regulations (FAR).  Title 48 of the 
ral Regulations Chapter 1 codifies the FAR.  The FAR presents policies for 

Terms and co
 
The procurem
Code of Fede
acquisitio f
www.arnet.go  FAR is not the only source of regulations.  All State and local 
governm

SYSTEMS E

 shown in Figure 3 below, has been developed by the systems engineering 
d in 

e figure, the systems engineering process begins with the early planning activities, during which 
the systems r
“V” shape, wh
maintenance
system with w  
the time sequ
the points in 
ongoing deve
 
As indica h 
the syste pl  
left side of th
right side of t

n o  supplies and services by executive agencies.  The FAR is available on the Internet at 
v/far.  But the

ent agencies have their own processes that must also be followed. 

NGINEERING AS IT RELATES TO CONTRACTING 

The "V" diagram,
profession to define the relationship among the phases of the system life cycle.  As represente
th

elationship with regional needs and other regional systems is defined.  The central 
ich begins with the systems engineering plan and ends with operations and 

 includes the activities specifically associated with the acquisition of the specific 
hich these procurement guidelines are concerned.   The arrow in V diagram shows
ence of these activities.   The oval shapes are known as control gates, and identify 

the process at which specific documentation is required and decisions regarding the 
lopment must be made. 
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ted in the diagram, the life cycle must not only consider the specific steps associated wit
m anning, design and development, but also the regional context for the system (on the

e diagram), and the need for system upgrades and enhancements as shown on the 
he diagram. 



 

Figure 3.  'V' Model of Systems Engineering 

am to the 
nagement 

ade, it 
erging opportunities. 

 
Systems engineering process models define alternative applications of the “V” diagr
ystems engineering process.  A well-developed model also supports the project mas

process in that it defines the system acquisition steps, and helps convey to the team and others 
how a project will be managed. The process model influences the selection of the procurement 
approach being used for the system acquisition.   The process model must define the procurement 
approach rather than permitting the procurement approach to define the systems engineering 
process.  In addition, the model helps communicate with others about the progress being m
helps assess the risk of alternate paths, and it helps to take advantage of em
Alternative system development processes include: 
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• Waterfall Model – Linear process used for relatively simple projects. 
• Evolutionary Model – Incremental approach to systems development in which the 

system is implemented in “bite size” pieces.  Applicable to complex systems. 
• Spiral Model – A model characterized by extensive prototyping and planning.  This 

model is used where a complex system includes new untested concepts and 
functionality. 
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THE DECISION MODEL 

The following considerations set the stage for applying the Decision Model, which is based on the 
project characteristics and agency capability level.  More precise terminology will be defined later.  
The model has been developed with the following considerations in mind: 
 

• The characteristics of the ITS project you are implementing has a major influence on 
the contracting approach. 

• Your agency’s experience/environment has a major influence on the contracting 
approach. 

• The systems engineering process has major influence on contracting approach. 
• Defining the project, agency experience with ITS, and system engineering process 

will allow selection of the appropriate contracting approach. 
• In actuality, there are four basic contracting alternatives (or procurement packages).  

The other cont  packages. 
• Contract terms and conditions are an important element of the contracting process.  

r the project characteristics and the agency’s capabilities. 
 
There ar nl
Contractin ch 
of the dim s
packages u  
dimension of 

e characteristics contained in each of the seven procurement packages (named to correspond 
with their associated work allocation), are shown in Table 1.  
 
The objective of the selection process is to identify the most appropriate procurement package for 
a given project.  The package numbers shown in the table are referenced in the initial steps of the 
decision process.  Generally, packages 1 through 4 are used for traditional system implementation, 
although they can obviously be used for other purposes.  Package 5 is either a supporting function 
for the system implementation, or may be used for numerous other consultant activities.  Packages 
6 and 7 are used for the provision of activities (an internal agency process such as inspection, 
maintenance, operations, mowing, or signal timing) and functions (an entire agency service such 
as traffic management, traveler information or toll collection) in a manner that reduces the agencies 
staffing requirements.  Packages have not been defined for the “other” category of the work 
allocation dimension. 
 

racting dimensions are adjustments to these

They are defined once a package has been selected. 
 
The Decision Model used in this guide represents the results of multiple reviews, as well as the 
testing of the process with five real-world systems.   
 
The Basic Model (Structure and Packages):  The four dimensions of procurement shown in 
Figure 4, along with the terms and conditions, provide a structured representation of the 
contracting process (procurement).  The purpose of the procedure described in this section is to 
select the combination of items (one from each of the four dimensions) that are most appropriate 
fo

 
Th

e o y a few practical combinations of procurement characteristics that are practical.  
g packages are unique combinations of procurement characteristics, selected from ea
en ions of Figure 4.  Contract terms and conditions are not included in the procurement 
, b t are selected as a separate step.  These packages are based on the work allocation

Figure 4, which is the fundamental variable that drives the entire process. 



The objective of the selection process is to ch
This process is presented as a sequence of s

oose the most appropriate procurement package.  
teps that must be followed to arrive at a conclusion, 

Figure 4.  Four Dimensions of Procurement 

which in turn leads to the identification of the terms and conditions to be used with the selected 
package. 
 

 

 
 
 

  

Procurement   

Work   
Distribution 

Method of  
Award  

Contract   
Form  

Contract  
Type   

— Low  -Bi  Cd ontractor   
— Syste Mms anager  
— Systems Integrator   
— DB (OM)   
— Commodity (COTS)  
— Consultant Services   
— Services   

—  Low Bid   
—  Negotiated   
—  Sole Source   

— Phased   
— Task Order   
— Purchase Order   

—  Fixed Price   
—  Cost Reimbursable   
—  Incentive   
—  Time and Materials  

Terms and Conditions (payment, cancellation, disputes, etc.)   

 Best Value — 
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Table 1.  Procurement Packages 

Package 
No. 

Work 
Distribution Contract Type Comments Method of Contract 

(Package 
Name) 

Award Form 

1 Commodity 
Supplier 

Low-bid 
selection of 
prequalified 
packages 

Single phase 
or purchase 
order 

Fixed Price Used for COTS 
procurements 

      
2 Low-Bid 

Contractor with 
Consultant 
Design 

Low-bid for 
contractor 

Phased / Task 
Order 

Fixed Price for Consultant 
contractor 
incentives 
optional 

performs 100% of 
design.  May 
provide additional 
services during 
implementation 

      
3 Systems 

Manager 
Quality-based 
selection 
(negotiated 
procurement) 

Phased Fixed price, 
cost reimburse. 
or time & 
materials 
incentives 
optional 

Field equipment 
procured by 
agency using 
low-bid process 

4 Design-Build 
Contractor with 
Design 
Consultant 

Best-value 
selection (based 
on consideration 
of price and 
quality) 

Phased Usually fixed Consultant 
price, cost 
reimburse. or 
time & 
materials 
incentives 
optional 

provides 30% 
design. 

      
5 Consultant Negotiated Phased / Task 

Order 
Fixed price, 
cost reimburse. 
or time & 
materials 
incentives 
optional 

Used for system 
design and many 
other consultant 
services 

      
6 Outsourcing 

Agency Activity 
Low-bid may be 
based on rates 

Usually single 
phase 

Fixed price or Typical activities 
time & 
materials 
incentives 
optional 

include 
maintenance, 
operations, signal 
timing, etc.) 

      
7 Outsourcing 

Agency 
Function 

Best value or 
low-bid 

Single phase Fixed price, 
cost reimburse. 
or time & 
material 
contracts 
Incentives 
optional 

Typical functions 
include traveler 
information and 
toll collection.  
May be public-
private 
partnership 
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Most system 
deve ments
take this path

STEP 1 – INITIAL DECISIONS 

N re tarted st step cisio irst  
inv  a seri teps des  help mak  initia t th
project charact at diff etween a sy velo sulta
an outsourci   Rec e subje n d rlier d t 
planning ac
 
The l gic for the Step 1 initia rocess is formalized in Figure 5 below, which leads to four 
poss e out ne of wh  movin  2 tio
Deci
 

 

. Pro nning” De cess 

 
There are three other possible outcomes that may result from the ecision P ese 
outco es, as described belo  are delineated by the bracketed mbers (1 throu 3) in the figure 
abov and a tep on M  dia
 

[1] ome indicates you are planning to outsou  ag
agency function.  Use procurement package #6 or n go di 7 
of the Decision Model process.  

 

lop  will 
 

ow you a
olves

ready to get s
es of sub-s

ristics th

 with the fir
igned to

 of the De
e some

n Model.  This f
l decisions abou

step actually
e fundamental 

e
ng contract.

tivities. 

erentiate b
all that thes

ecision p

stem de
cts have bee

pment, a con
iscussed ea

nt contract and 
uring the projec

o l d
ibl
sion Mo

comes, o
del. 

ich involves g on with Step  (Work Distribu n) of the 

Figure 5  Step 1 - Initial “ ject Pla cision Pro

 Initial D rocess.  Th
m w, nu gh 
e s shown in S

 This outc

1 of the Decisi odel process gram.   

rce an existing
#7 and the

ency activity of 
rectly to Step 

3
21

Does the agency 
intend to outsource an 
existing activity or 
function?  

No

Other services 
being procured. 
Not covered by 

el. 

Use consulting
process (procu
package #5)*  

Decision Mod

 
ement r

Sta

Yes 

rt

No 

Yes Are tradi
consultin
be

tion
g s

ing procured? 
Yes al 

ervices No

* Following the identification 
of a procurement package, 
go directly to Step 7 of the 
Decision Model. 

No

Does the project 
include a system 
development? 

Use outsourcing 
process (procurement 
package #6 or #7)* 

Go To Step 
2

Use 
consulting 
process 
(procure-
ment  
package 
5) 

Other 
services 
being 
procured. 
Not 
covered 
by this 
Model. 

STEP 6 
APPLY  

DIFFERENTIATORS 
Schedule 
Constraints 

No 

Yes STEP 2 
WORK 

DISTRIBUTION 

STEP 1 
INITIAL 

DECISIONS 

STEP 3 
DEFINE PROJECT 
CATEGORY(IES) 

STEP 4 
DETERMINE 

AGENCY 
CAPABILITY LEVEL 

STEP 5 
SELECT APPLICABLE 

SYSTEMS 
ENGINEERING 

PROCESS(ES) & 
CANDIDATE 

PROCUREMENT 
PACKAGE(S) 

 START 

STEP 7 
PACKAGE  

ASSESSMENT  
AND FINAL  

SELECTIONS 

STEP 8 
DEFINE CONTRACT 
SCOPE AND TERMS 

& CONDITIONS 

END 

Use 
outsourc-
ing 
process 
(procure
ment 
package 
6 or 7) 

You 
Are  
Here! 

Send 
individual 
projects 
through 
the 
Decision 
Model. 
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[2] 

 
e use of traditional consulting procurement processes as 

utcome indicates that you are procuring services not addressed by any of the 

This outcome indicates a focus on th
associated with procurement package #5. 

 
After selecting procurement package #5, go directly to Step 7 of the Decision Model 
process. 

 
[2] This o

procurement packages covered within this guide.  For example, procurement 
packages specific to public-private partnership contracts are not covered. 



S 2 – W D  

ct, moving forward with the steps required for 
identifyin  an
worry, you’ve
process will g he rest of the way. The second step in the Decision Model determines 
whether the ac
been hig  
shown as on pecific 
contracts res  executed 
using a contracting process and associated procurement package that best addresses the nature 
of work to be performed.  For example, one contract may include the central system (including 
software) implementation, while another contract might consist only of field equipment installations.  
Many ITS procurements involve multiple contractors who have been selected using different 
procurement packages. 
 
Thus, this step of the Decision Model allocates the total work associated with a project to multiple 
sub projects and their related contracts.  It may very well be that only a single contract is required 
for the entire project.  However, even if all of the project work can be performed by a single 
contractor (i.e. none of the reasons listed below apply), there may be a need for supporting 
contractors who might be performing such tasks as general advisory support, site inspection, 
system design, website design, or independent validation and verification (IV&V) of the contractor’s 
work.  The reasons to allocate work to multiple projects and associated contracts as opposed to 
performing all work under a single contract may include: 
 

• Significant amount of software and systems development, but largest dollar amount is 
in construction (i.e. systems contractor will not be prime unless separate contracts are 
issued for the systems contractor and the construction contractor).   

• Uncertain of the likelihood of selecting a satisfactory prime contractor for the overall 
project (i.e. not putting all of “ones eggs in the same basket”). 

• “Political” requirement to spread the work around (this might be particularly true if the 
project involves a significant amount of field construction). 

 
Unless there are compelling reasons to do otherwise, it is always best for software 
development and systems integration work to be performed by the prime contractor, to 
ensure a single point of responsibility and to minimize the complexities of managing the 
development environment.   

 
 

TEP   ORK ISTRIBUTION

So now you’ve determined that you are, in fa
g  appropriate procurement package for your system development initiative.   Don’t 

 already done a significant amount of work to get to his point, and the Decision Model 
uide you t

quisition should be performed as a single project or multiple projects.   Step 2 has 
hlighted to identify the relationship between this step and the overall Decision Model.  It is

e of the initial activities since the model must individually consider each of the s
ulting from this step.  Why is this important?  Because each contract can be

Use 
consulting 
process 
(procure-
ment  
package 
5) 

Other 
services 
being 
procured. 
Not 
covered 
by this 
Model. 

STEP 6 
APPLY  

DIFFERENTIATORS 
Schedule 
Constraints 

No 

Yes STEP 2 
WORK 

DISTRIBUTION 

STEP 1 
INITIAL 

DECISIONS 

STEP 3 
DEFINE PROJECT 
CATEGORY(IES) 

STEP 4 
DETERMINE 

AGENCY 
CAPABILITY LEVEL 

STEP 5 
SELECT APPLICABLE 

SYSTEMS 
ENGINEERING 

PROCESS(ES) & 
CANDIDATE 

PROCUREMENT 
PACKAGE(S) 

STEP 7 
PACKAGE  

ASSESSMENT  
AND FINAL  

SELECTIONS 

STEP 8 
DEFINE CONTRACT 
SCOPE AND TERMS 

& CONDITIONS 

END 

 START 
Use 
outsourc-
ing 
process 
(procure
ment 
package 
6 or 7) 

You Are Here! 
Remember… 

NOT all work  
has to be done  
under a single  
project and  
associated contract. 
The goal is to apply the 
best procurement 
package based on the 
nature of work to be 
performed. 

Send 
individual 
projects 
through 
the 
Decision 
Model. 
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STEP 3 – DEFINE PROJECT CATEGORY(IES) 

f the 
A 

derately complex and moderate overall risk 
• Category 3:  Complex with high overall risk 

 Step 

degree of judgment must be used.  As a 
eneral rule, the higher categories entail a greater development risk because these categories 

contai  
level of ne
receive the sheet in Appendix 

 will t
suited to tw

decided upon it!  It will be 
used along with your defined agency capability level (Step 4) to select an 

ment 

Now that the work has been allocated to a single project or multiple projects, the third step o
Decision Model involves “categorizing” each project in terms of its overall complexity and risk.   
number of factors have been selected to help define complexity and risk, which includes:  level of 
new development, scope and breadth of technologies, interfaces to other systems, technology 
evolution, requirements fluidity, and institutional issues. 
 

Table 2 identifies four ITS Project categories along with each factor and a description of 
the characteristics that support their definitions.  The worksheet in Appendix A has been 
developed to help guide project Category selection.  The worksheet essentially boils  
down the project category factors into the following definitions of complexity and risk: 

 
• Category 1:  Straightforward in terms of complexity and low overall risk 
• Category 2:  Mo

• Category 4:  Extremely complex with a very high overall risk 
 
This step and all subsequent steps must be executed for each of the projects defined during
2. 
 
It is unlikely that the project will fit all of the descriptors within a single category of Table 2.   Thus 
the challenge of this Step is to find the overall set of descriptors that best match the project’s 
characteristics.  Since this is not an exact science, some 
g

n more unknowns.  These unknowns are expressed using the factor descriptors such as the
w development entailed and the requirements fluidity.  These two characteristics should 
 highest priority when evaluating the project category.  While the work

A iden ify an ITS Project Category range, in the event that the project appears to be equally 
o different categories, the higher category should be selected. 

 
Don’t forget the ITS Project category once you’ve 

appropriate system engineering development process and initial procure
package(s) (Step 5). 
 
 

Use 
consulting 
process 
(procure-
ment  
package 
5) 

Other 
services 
being 
procured. 
Not 
covered 
by this 
Model. 

STEP 6 
APPLY  

DIFFERENTIATORS 
Schedule 
Constraints 

No 

Yes STEP 2 
WORK 

DISTRIBUTION 

STEP 1 
INITIAL 

DECISIONS 

STEP 3 
DEFINE PROJECT 
CATEGORY(IES) 

STEP 4 
DETERMINE 

AGENCY 
CAPABILITY LEVEL 

STEP 5 
SELECT APPLICABLE 

SYSTEMS 
ENGINEERING 

PROCESS(ES) & 
CANDIDATE 

PROCUREMENT 
PACKAGE(S) 

 START 
Use 
outsourc-
ing 
process 
(procure
ment 
package 
6 or 7) 

STEP 7 
PACKAGE  

ASSESSMENT  
AND FINAL  

SELECTIONS 

STEP 8 
DEFINE CONTRACT 
SCOPE AND TERMS 

& CONDITIONS 

END 

Send 
individual 
projects 
through 
the 
Decision 
Model. 

Use the Project 
Category Worksheet 
in Appendix A to  
help define the 
category.  

You  
Are 
Here! 

 
Once you

d 
Project C
don’t forg
answer.

 have 
the 
ategory, 
et your 

 

selecte
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Table 2.  ITS Project Categories and Associates Characteristics 

 
Category 1 Category 2 Category 3 Category 4 

Complexity Straightforward Moderately Complex Complex Extremely Complex 

Level of New 
Development 

Little to no new 
software development / 
exclusively COTS 
software and hardware 
based or based on 
existing proven 
software and hardware.  

Primarily COTS 
software / hardware or 
existing software / 
hardware based with 
some new software 
development or new 
functionality added to 
existing software - 
evolutionary 
development. 

New software Revolutionary 
development for new development - entirely 
system, replacement new software 
system, or major 
system expansion 
including use of COTS 
software.  
Implementation of new 

development including 
integration with COTS 
or existing legacy 
system software.  
Implementation of new 

COTS hardware. COTS hardware or 
even prototype 
hardware. 

     
Application of proven, Primarily application
well-known, and 
commercially available 

proven, well-known, 
and commercially 

software / hardwar
along with som

technology.  Small 
scope in terms of 

available technology.  
May include non-

implementation of 
cutting edge software, 

configurations/compon
ents, use of cutting 

Scope & 
Breadth of 
Technologies 

only CCTV or DMS 
system).  Typically 
implemented under a 
single stand-alone 
project, which may or 
may not be part of a 
larger multi-phased 
implementation effort. 

technology(ies).  
Moderate scope in 
terms of technology 
implementation (e.g., 
multiple technologies 
implemented, but 
typically no more than 2 
or 3).  May be single 
stand-alone project, or 
may be part of multi-
phased implementation 
effort. 

technology.  Wide 
scope in terms of 
technologies to be 
implemented.  Projects 
are implemented in 
multiple phases (which 
may be category 1 or 2 
projects). 

technology.  Very broa
scope of technologies 
to be implemented.  
Projects are 
implemented in mu
phases (phases may 
be category 1 or 2 
projects). 

technology 
implementation (e.g., 

 of 

traditional use of 
existing 

Application of new 
e 

e 

hardware, or 
communication 

New software 
development combined 
with new hardware 

edge hardware and/or 
communications 

d 

ltiple 

     

Interfaces to 
Other Systems 

Single system or small 
expansion of existing 
system deployment.  
No interfaces to 
external systems or 
system nterfaces are  i
well k n (duplication now
of existing interfaces). 

System implementation 
includes one or two 
major subsystems.  
May involve significant 
expansion of existing 
system.  System 
interfaces are well 
known and based 
primarily on duplicating 
existing interfaces. 

System implementation 
includes three or more 
major subsystems. 

System implementation 
includes three or more 
major subsystems.  

System interfaces are System requires two or 
largely well know but more interfaces to new 
includes one or more and/or existing 
interfaces to new internal/external 
existing systems / systems and plans for 
databases. interfaces to "future" 

systems. 
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Table 2 (Cont.) 

 
Category 1 Category 2 Category 3 Category 4 

Technology 
Evolution 

Need t
tech

r.  

attention to standards 
considered minor.  
System implemented 
xpected to have 

 

Need t
te

ssue 

e 
.  

 an 
t 

roprietary solution.  

r 

l 
ed to 
ong 

Need to or 
techno on 

 

e 

 
ot 

using standards based 
chnology are 

 

 to 

Need t
te

ajor 

re 

), 
 are 

le.  
f not 

 

o account for 
nology evolution 

perceived as mino
Example would be to 
deploy hardware and 
software that is entirely 
compatible with an 
existing COTS-based 
system.  Ramifications 
of not paying particular 

e
moderate to long useful
life. 

o account for 
chnology evolution 

perceived as an i
to address.  Example 
includes desire for 
interoperable hardwar
from multiple vendors
Ramifications of not 
paying particular 
attention to standards 
may be an issue, as
agency may ge
"locked-in" to a 
p
Field devices expected 
to have moderate to 
long useful life.  Cente
hardware life 
expectancy is short to 
moderate.  Contro
software is expect
have moderate to l
life. 

 account f
logy evoluti

perceived as a
significant issue.  
Examples might includ
implementation of 
software that can 
accommodate new 
hardware with minimal 
to no modification and 
interoperable hardware. 
Ramifications of n

te
considerable (costs for 
upgrades, new 
functions, etc.)  Field 
devices expected to
have moderate to long 
useful life.  Center 
hardware life 
expectancy is short to 
moderate.  Control 
software is expected
have an extendable 
useful life. 

o account for 
chnology evolution 

perceived as m
issue.  Examples 
include software that 
can easily 
accommodate new 
functionality and/or 
changes in hardwa
and hardware that can 
be easily expanded 
(e.g. add peripherals
maintained, and

teroperabin
Ramifications o
using standards based 
technology are 
considerable (costs for 
upgrades, new 
functions, etc.) Field 
devices expected to 
have moderate to long 
useful life.  Center 
hardware life 
expectancy is short to
moderate.  Control 
software is expected to 
have an extendable 
useful life. 

     

Requirements 
Fluidity 

System requirements 
are very well defined, 
understood, and 
unlikely to change over 
time.  Formal 
requirements 
management a good 
idea, but not a 
necessity. 

System requirements 
are largely well defined 
and understood.  
Addition of new system 
functionality may 
require more attention 
to requirements 
management. 

New system System requirements 
functionality includes a not well defined, 
mix of well defined, understood, and very 
somewhat defined, and 
fuzzy requirements.  
System implementation 
requires adherence to 
formal requirements 
management 
processes. 

likely to change over 
time.  Requires strict 
adherence to formal 
requirements 
management 
processes. 

     

Institutional 
Issues 

involves one agency 
and is typically internal 
to a particular 
department within the 
agency. 

 

necessarily required, 
but if so, agreements 
are already in place.  

 
g 

ncies 
and/or multiple 
departments within an 
agency or amongst 
agencies.  Formal 
agreements for 
implementing project 
may be required. 

, and 
disciplines.  Requires 
new formal 
agreements.  May 
require new multi-
agency project 
oversight organization. 

Minimal- project 
implementation 

Minor- may involve
coordination between 
two agencies.  Formal 
agreements not 

Significant- involves
coordination amon
multiple age

Major- involves 
coordination among 
multiple agencies, 
departments

     

Overall Risk LOW MODERATE  HIGH VERY HIGH 
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STEP 4 – DETERMINE AGENCY CAP  

w that you’ve don  associate ing the com d risk asso  
our project(s),  yo ele en  

be based solel pl all
selection is an t o ur es 
environment in e i d, perat
agency have p n p
for dedicating a h r   Wh  
expectations o n ec ealis
 

The n
This m t  
the  y apabilit te
ess e en p
reso  

A careful and thorough a n nc
your agency’s capabilitie , o
experience and resource ilure ects 
software development, h iti
operations and maintena c th  
agency.  If you and your cy are not quite r
don’t do it or reduce the project scope to a man  com
also be prudent to bring on additional consultant resources.   Don’t take on a system 
that will result in having to maintain a long term operations and main
commitment if you haven’t identified the resources.  If pressure “from
issu , use this guide to m ke a case for performing the additional pl d 
pre to nc s, and ma
for t ng a s

 
io c fi   

di ility leve a ,
organizational wei t ur 
agency is desc well by  conserv e l
 

ow that you’v ured out your pro ct category(ies) and  an assessment of your 
ency’s ITS re ies, yo on hic  

reveal some ini he Dec

ABILITY LEVEL

No
y

e the work d with defin plexity an ciated with
 there’s something
y on a project’s com
honest assessmen
 which your initiativ
ersonnel with releva
dequate resources t

f agency manageme

 fourth step in the De
 step uses the infor
level that best suits
ence, this step is us
urces relative to ITS

u should know – s
exity and risk.  Equ
f your agency’s reso
s planned, designe
t prior ITS project ex
roughout your ITS p
t and can these exp

cision Model is desig
ation in Table 3 and 
our agency’s c
d to assess your ag
procurements.   

ssessment is importa
s in a favorable light
s is a recipe for fa
ardware integration an
nce support, can be 
agen

ction of a procurem
y critical to procureme
ces and capabiliti

deployed, and o
erience?  Is there ma
oject’s life cycle?
tations be met (r

ed to help you answe
he worksheet in Appe
y to manage the sys
cy’s organization, ex

t.  While the tende
verlooking deficienci
.  Major ITS proj
d, perhaps most cr

hallenging for even 
eady to take on a pro
ageable size and

t package cannot
nt package 

as well as the 
ed.  Does your 
nagement support 
at exactly are the
tically!)?  

r these questions.  
ndix B to determine
m acquisition.  In 
erience and 

y may be to look at 
es in, for example, 
with significant 
cal, long term 
e most experienced
ject, then either 

plexity.  It might 

tenance 
 above” is an 

ning an

 

e a an
paration necessary 
aking on the challe

us step where proje
ng the capab
experience should rec
ribed equally 

 acquire the experie
es of an ITS project 

t categories were de
l of the agency’s org
eive the greatest 

two levels, be

e, resource
nd making it a succe

ned, some degree of
nization.  In this case
ght.  In the event tha
ative and select th

e done

nagement support 
s. 

uncertainty is likely
 personnel and 
 you think yo
ower one.   

As in the prev
to exist regar

N
ag

e fig je hav
lated capabilit
tial results of t

u’re ready to move 
ision Model. 

to the next step, w h will begin to

Use 
consulting 
process 
(procure-
ment  
package 
5) 

Other 
services 
being 
procured. 
Not 
covered 
by this 
Model. 

STEP 6 
APPLY  

DIFFERENTIATORS 
Schedule 
Constraints 

No 

Yes STEP 2 
WORK 

DISTRIBUTION 

STEP 1 
INITIAL 

DECISIONS 

STEP 3 
DEFINE PROJECT 
CATEGORY(IES) 

STEP 5 
SELECT APPLICABLE 

SYSTEMS 
ENGINEERING 

PROCESS(ES) & 
CANDIDATE 

PROCUREMENT 
PACKAGE(S) 

 START 
Use 
outsourc-
ing 
process 
(procure
ment 
package 
6 or 7) 

STEP 7 
PACKAGE  

ASSESSMENT  
AND FINAL  

SELECTIONS 

STEP 8 
DEFINE CONTRACT 
SCOPE AND TERMS 

& CONDITIONS 

END 

Use the  
Agency Cap- 
ability Level  
Worksheet in 
Appendix B to help 
define the Level.  
 

Send 
individual 
projects 
through 
the 
Decision 
Model. 

Remember…”hon
esty is the best 
policy” when it comes 
to assessing your 
agency’s true ITS 
capability level! You  

Are 
Here! 

STEP 4 
DETERMINE 

AGENCY 
CAPABILITY LEVEL 
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Table 3.  Agencies Capability Levels as a Function of Characteristics 

 
 Level 1 Level 2 Level 3 

Personnel 
Experience 

ITS assigned as part-time job 
to person with no staff and little 
to no specific ITS experience. 

ITS assigned as full-time job 
with no staff or some part-time 
staff support.  Person assigned 
has some specific ITS 
experience with Category 2 or 
3 projects.  Staff support (if it 
exists) has little to no ITS 

Full-time ITS Manager a
staff with significant prior I
experience.  Staff support 
includes system 
administration, operations, an
maintenance responsibilities.

experience. 

nd 
TS 

d 
 

Organizational 
Experience 

Little to no experience with the 
possible exception of Category 
1 ITS projects. 

Experience with at least one 
Category 2 or greater project. 

Experience with at least one 
Category 3 or greater project. 

Organization
e Responsibility housed within 

ponsibility somewhat, 
but not adequately defined.  

Established organizational unit 
with budgetary authority and 

 

al ITS responsibility not defined.  ITS res
Structur

organization with other mission 
or primary responsibility.  
Responsibility may also be 
scattered amongst 
organizational entities with no 
clear lines of responsibility. 

Individual organizational units 
have ITS responsibility and 
have their own budgets, 
management and priorities; 
however, there are no 
definitive linkage between 
these units.  An umbrella ITS 
organizational unit may exist, 
but may not have the 
budgetary authority to 
effectively manage sub-units. 

clear ITS responsibilities.  
Organizational unit ties all ITS 
responsibilities together and 
includes a procurement 
process that supports ITS
acquisition (e.g., personnel, 
policies, and procedures). 

Resources Little to none.  No identifiable 
ITS budget categories or 
identification of specific ITS 
funding within existing 
organizational units. 

Some budget resources (e.g., 
ITS earmark funding) assigned 
to one or more existing 
organizational unit(s).  Support 
for personnel, equipment, 
office space, and training 
expected to come from 
organizational unit(s) existing 
budget. 

Identifiable budget category 
set aside for ITS.  Budget 
includes support for all 
required personnel, support 
equipment, office space, 
training, and (if necessary), 
consulting support. 

Management Support Some mid-level management 
support for ITS/Operations, but 

Strong mid-level management 
support for ITS/Operations, 

Top level management 
support.  ITS/Operat

little to no interest at top 
management levels.  
ITS/Operations not recognized 
as an agency priority. 

with some interest/ 
involvement at top 
management levels. 

considered an agency p
within its overall mission.

ions 
riority 
 

Expectations Not defined or limited to a Expectations exist for a few 
lower category ITS project 
that’s under consideration for 
deployment, expansion, or 
replacement. 

“special” ITS related projects.  
Expectations may or may not 
be realistic depending on if 
they’ve been managed 
properly. 

ITS/Operations is part of both 
short and long range planning.  
Expectations are well defined 
with actual performance 
measures.  ITS/Operations 
expectations focus on 
improvement and no on 
“status-quo.” 
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STEP 5 – SEL ND 
ROCUREMENT PACKAGE(S) 

Step 5 is one of the key steps ision Model in th  completion of this u will 
tified the ap ck eri

elopment u e
to the procurement p in  
because it will, in all likelihood, result in a numbe s
be used to help you make a final decision.  
 
Prior to executing this step, let’s first review the  systems engineering processes that 

ied to yo ativ wn as mo
e h

Repor
 

 Model l str
ps of planni ue

used for less comple  a  Ca
 
The Evolutionary Mo eq ing,  
and implementation plo sions
each version is closer to the ultimate system visi l b
projects, or those that require the development logies.  It should be used 
by all organizational levels for most system deve a behind this model is to divide 
your complex system development into relativel  stages (bite-size pieces) 
that will ultimately result in the successful deployment of the complete system by the “end” of the 

.  Remem roj s
will always require on main
 
The Spiral Model is a evelopm ns in
untested capabilities requiring a lot of planning, ation
used by the ITS community, since its application onsu
commonly used by the Department of Defense a A for the development of new weapons 
systems, or space platforms.  It has been used within the ITS community for such advanced 

e em -v s.  
To use the Spiral Mo  ll tim
staff is recommende odology i rototyping g 
significant agency st a ant consultant resource support 
(assuming this can b  oversee this development model but at greater risk for 

vel 1 org ave t e, o
appropriately manag is de

ECT APPLICABLE SYSTEMS ENGINEERING PROCESS(ES) A
P

 of the Dec at at the step yo
have iden
system dev

propriate contracting pa
 initiative.   However, if yo
ackage and systems eng

age and systems engine
 expect this step to provid
eering process you should
r of candidate alternative

alternative

ng process for your 
 a definitive answer as 
use -- be warned – 
.  Subsequent steps will 

could be appl
Waterfall Model, th
in the NCHRP 

ur situation.  The altern
Evolutionary Model, and t
t.   

e processes (also kno
e Spiral Model, all of which

dels) are the 
 are explained in detail 

The Waterfall
which ste

is representative of typica
ng, designing, and implem
x ITS projects and can be

del defines a repetitive s
stages resulting in the de

highway design and con
enting are performed seq
pplied under all Agency
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with Task 4 of the NCHRP Project that 
supported development of this Guide. Please 
refer to the NCHRP final report for 
additional detailed information on the systems 
engineering process models. Page 23 



Now that you’ve completed our review of systems development processes and their relation
project categories and agency levels, let’s actually execute Step 5.  Use the columns (Age
Capability) and rows (Project Categ

ship to 
ncy 

ory) of the matrix in Table 4 to identify the cell that defines the 

 a systems manager may decide to acquire a COTS 
e 

atrix provide you the flexibility to choose between multiple procurement 
 

 

rt or 

applicable procurement package or packages.   
 
The commodity entries in this table reflect the fact that a simple system, based entirely on a 
commercial off-the-shelf (COTS) product should be acquired using the commodity procurement 
package.  When COTS products are part of a larger system, other procurement packages may be 
used (i.e. the product may be part of a proposal for low-bid, systems manager, or design-build 
rocurements).  A design-build contractor orp

product during the system implementation.  If this is the case, the product may be acquired by th
contractor or in some cases, the agency will procure the COTS product for the contractor using a 
commodity procurement. 
 

any of the cells in the mM
packages and systems engineering techniques.  You were warned that this step would probably
not result in a definitive answer!  Step 6, discussed next, will provide you with information that can
be used to provide additional differentiation between multiple solutions.  If a cell indicates that the 
roject is “Not recommended,” the agency should either seek more experienced staff suppop

redefine and simplify the project.  Remember, as with the previous step, no amount of optimism 
can be used to overcome fundamental shortcomings in experience or resources! 
 
 

Table 4.  The Decision Matrix - Step 5 

Agency Capability Level 
Project Category 

Level 1 Level 2 Level 3 

1 – Low • Waterfall • Waterfall • Waterfall 
dity, or • SM* • Low Bid*, commodity, 

or SM  
• Low Bid, commo

SM 
2 – Moderately Complex • Evolutionary 

• SM or DB* 
• Waterfall or 

evolutionary 
• Low Bid*, SM or DB 

• Waterfall or 
evolutionary 

• Low Bid, SM or DB 
3 – Complex Not recommended • Evolutionary 

• SM or DB 
• Evolutionary or s
• SM or DB 

Page 24 

piral 

4 – Extremely Complex Not recommended • Evolutionary or spiral 
• SM or DB 

• Evolutionary or spiral 
• SM or DB 

Notes: 
First line is the systems engineering technique; second line is the procurement package 
DB = Design Build 
SM = Systems Manager 
* - Consulting services should be used while project is underway 



STEP 6 – APPLY DIFFERENTIATORS 

The next step in the process, Step 6, should be used when more than one procurement package 
type is identified by the table referenced during Step 5.  This step uses additional criteria to help 

 

administer multiple procurement contracts.  Note that the “Schedule 

r 
l 

• If a project includes both new software and field construction, consider splitting it into 
multiple contracts

 
id contracting should only be us
 the unlikely at it is required by  policy, or 

o If projects are li  field construction pply of off-the-she ment. 

• Commodit r ment is applicabl  is
ny mo  meet age ents excep r

 w d e ace with comm nd field equip
o New database reflecting system n
o New m

 
ese ou still fin y e s ti r 

age ocurement officials to select the preferr  hich is Step 
 
But  on to Step 7, it may be necessary to re-assess the need for consulting 
assi uipment supply.  The first time (back in 
Step ns of the extent and type of work to be 
performed.  During Step 7, the needs of the contracting package for consulting assistance should 
be reviewed.  Other approaches might also require consulting assistance as defined by 
procurement package number 5.  The requirements for consulting assistance include: 
 

• A design consultant must prepare the 100% design and a package of plans, 
specifications and estimates (PS&E) to be used during the low-bid process.  So two 
contracts will be required; one for the design consultant and a second for the low-bid 
implementation contractor. 

 

you try and reduce the number of alternatives.  These criteria are listed below: 
 

• Systems manager is preferred to design-build when significant amount 
of new software development is required. 

 
• Design-build is preferred over systems manager only for major projects

when significant amounts of field construction are involved and there is 
a desire to reduce implementation delays associated with having to 

Constraints” input into this step as depicted in the Decision Model 
diagram highlights the time constraint of implementing a complex 
system making Design-build a potentially attractive alternative. 

 
• The evolutionary systems engineering model is generally preferred ove

the spiral model because it is less costly and easier to apply.  The spira
model should only be used in the event that complex, untested, new 
developments are required. 

 

. 
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of implementing a 
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build a potentially 
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Schedule constraints for complex ITS 
projects may make Design-Build an 
appropriate alternative. 
 

Low-bid is NOT appropriate for project 
involving software development. 
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• A systems manager contractor is, in effect 
onstr

a consultant.  For this reason, major items 
of field c uction and the furnishing of field equipment must be performed by 

tracts will all be 
low-bid.  All of this work (construction, electrical contracting and equipment supply) 
may be c b

 
ign consultant must prepare a 30% design to be used for the selection and 
iati   
n consu

encies with
pare 30%

rements r or 
de tracto to i

contractors selected on a low-bid basis.  This means two or more contracts will be 
required; one for the systems manager and additional contracts for construction, 
electrical contracting and equipment supply.  These additional con

om ined into a single contract for field device implementation. 

• A des
negot
desig
ag
pre

ommodity procu
sign-build con

ons with a design-build contractor.  So two contracts are required; one for the
ltant and a second for the design-build contractor.  Note that some 
 significant ITS expertise and design personnel on staff (Level 3) could 

 design plans in-house. 

often require the services of a systems integrator, systems manage
mplement the COTS product being acquired. 

 
C

r 
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STEP 7

It is
don
age s 
inte

 
In the ev t that multiple procurement alternatives exist at the conclusion of Step 6, make the final 
selection ust 
consider you
agency has h
 

uld not be limited to your agency’s experience 
with highway construction.  You may very well be able to take advantage of the 

 communications) or even 
IT procurement expertise.  While coordination with IT staff is encouraged, 
relinquishing authority for technology procurements (e.g., moving responsibility 
for procuring ITS related hardware, software, and communications from the 
DOT to another State department responsible for IT) is NOT recommended. 

 – PACKAGE ASSESSMENT AND FINAL SELECTIONS 

 important that Step 7 be performed for all procurements.  If you have not already 
e so, at this point it is imperative to discuss procurement package selection with 
ncy procurement personnel.  You may also want to include legal personnel to discus
llectual property rights, as well as contract terms and conditions of Step 8.   

en
 of the preferred alternative cooperatively with your procurement staff.  This decision m

r agency policies, and should possibly give preference to alternatives with which your 
ad prior experience.   

However, prior experience sho

expertise of information technology (IT) personnel that already exists either 
within or outside your procurement department.  This expertise can take the 
form of technical expertise (e.g., hardware, software,
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STEP 8 – DEFINE CONTRACT SCOPE AND TERMS & CONDITIONS 

You’ve ma rms 
and conditi e 
collaborati
required e., 
ommodity supplier, low bid with design consultant, system manager, and design-build contractor).  

 6. 

de it to the final step!  This step in the decision model involves the selection of the te
ons to be included in the contract.  As with step 6, you’ll want to do this step in clos
on with your agency’s procurement personnel.  While some terms and conditions are 

 for all types of contracts, others are only suitable for certain types of contracts (i.
c
Table 5 lists the mandatory contract terms and conditions that should be considered regardless of 
procurement package used.  Table 6 identifies terms and conditions that are most appropriate to a 
specific procurement package.  The section following Table 6 provides definitions for all the terms 
and conditions in both Tables 5 and
 

Table 5.  List of Mandatory Contract Terms and Conditions 
Parties to the Contract Delays and Extensions of Time 
Scope of the Contract Modifications 
Compensation and Method of Payment Multiple Contract Awards 
Extras Liquidated Damages 
Assignment of Claims Variations in Estimated Quantities 
Agency Furnished Property Suspension of Work 
Order of Precedence Incorporation by Reference 
Commercial Warranty Specifications 
Patent Rights Delivery and Acceptance 
Multiyear Contracts Contingent upon 
Appropriations 

Intellectual Property 

Termination for Default Contractor’s invoices 
Termination for Convenience Conflicting Terms 
Execution and Commencement of Work  

 
 

Your agency is likely to have standard sets of terms and conditions that are to 
be incorporated in the request for proposals and resulting contract.  In the 
unlikely event that standard terms and conditions are not available within your 
agency, or if you’re looking for guidance on a specific term and condition not 
typically used by your agency, the Federal Acquisition Regulations (FAR) is a 
good source of information.  The FAR, which govern the majority of Federal 
procurements, includes language for myriad terms and conditions including 
those appropriate to ITS projects. 
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ITS is not explicitly 
referenced in the 
FAR.  Relevant 
information can be 
found in sections 
referencing 
Information 
Technology (IT). 
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Table 6.  Procurement Packages and Their Associated Terms and Conditions 
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Table 6.  Procurement Packages and Their Associated Terms and Conditions 

Commodity Supplier 
Terms and Conditions 

Low-Bid Contractor with 
Design Consultant Systems Manager Design-Build Contractor 

with Design Consultant 
Consultant Outsourcing Agency 

Activity 
Outsourcing Agency 

Function 
Contrac
Requir

hin Funding 
ion 

Negotiation Negotiation Negotiation Negotiation Negotiation tor Inspection 
ements 

Design wit
Limitat

Inspection of Supplies Redesign Responsibility 
for Design Errors or 
Deficiencies 

Commercial Computer 
Software Restricted 

Design within Funding 
Limitations 

Notice of Cost 
Comparison 

Fixed Fee Fixed Fee 

Option for Increased 
Quantity 

Deficiencies Redesign Responsibility 
for D

Allowable Costs and Incentive FRights  
esign Errors Payment 

ee Incentive Fee 

Ordering Fixed Price Fixed Fee Work Oversight Fixed Fee Work Oversight Work Oversight 
Definite Quantity Incentive Fee Incentive Fee Sus xecution 

ommenc  
pension of Work Incentive Fee E

C
and 
ement of Work 

Execution and 
Commencement of Work 

Indefinite Quantity Performance/Payment 
Bond 

Rights in Data Fixed Fee Performance Based 
Payments 

Performance/Payment 
Bond 

Performance/Payment 
Bond 

Brand Name of Equal   Inc s (
Order

ble 
nt 

Allowable Costs and 
Payment 

entive Fee Delivery O
s) 

rder Task Al
P

lowa
ayme

Costs and Allowable Costs 

Performance/Payment 
Bond 

 Performance Based 
Payments 

Exe d cution an
Co ent o k mmencem f Wor

Spec ions ificat Performance Based 
Pa nts yme

Modifications 

   Per nce/Paym
Bon

Delays and Exten  of 
Time 

M ations Delivery Orders (task 
orders) 

forma
d 

ent sions odific Rights in Data 

   Specifications Specifications and 
Drawings 

Modifications Rights in Data  

   Perform m
Bond  

Delays and Extensions of 
Time 

ance/Pay ent Delivery and Acceptance   

   Modifications   Disputes   

     RDelivery and Acceptance etention of Records   

   Conflicting Terms   Indemnification   

        Patent Infringement 
Indemnification 

    Federal Grant Flow down 
Provisions 

     

      Performance/Payment 
Bond 



CONTRACT TERMS AND CONDITIONS DEFINITIONS 

The following ontract Terms and C fin s for each of the Seven Types of Procurement Packages, 
which includ
 
1. Commodity S ie
2. Low-Bid Contractor with Des Co
3. Systems Manager 
4. Design Contractor with Design Con t 
5. Consul
6. Outsourcing Agency Activity 
7. Outsou cy Functio
 
Agency e op  ill be delivered to a Contractor 

for use during the term of the contract. 
Allowable Costs and Payment Iden s ontractor  that wi  allow  under the 

con t a he process of payment for those ts. 
Anti-Bri q o to ha ne of its officers, directors, 

r s be o ed nder the 
e ve en

Assignm ims Allows the Contractor the right to assign its rights to be paid to a 
bank, trust compan other fi ing institution. 

Bid Gua otects the Agenc ev id ’s do not provide an 
ceptabl  g s r e  the time of bid 
b io

Bid Sam B O u  th n s, in the quantities, 
uir i ust be 

submitted and received before or at time for opening the . 
Brand N  ual Requires o to ovide t rand n o t o

a  b ua ll rial respects. 
Comme  C r re-
Restrict i

s es ict gh r 
ft e c

Comme  Warr
commercial warranties the Contractor gives to any of its customers 
for lies or services. 

Compensation and Method of Payment e terms of compensation and the method of payments 
ncy will pay to the Contractor. 

Compliance q Contractor to be in compliance with all laws (Federal, 
a c.) to qual r award 

Conflicting Terms Protects the Agency from any terms the Contractor may attempt to 
add to the ract with the Agency terms taking precedence. 

 are C
e: 

ond
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itions
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Contingent Fee Prohibition Allows the Agency to terminate a contract if the contract
to have employed or retained to solicit a contract from a

or is found 
 bona fide 

s Protects the agency from any commission, percentage, brokerage 
or other fee that is contingent on the success that a person or firm 
has in securing a contract with the Agency. 

s that the Contractor is indeed a recognized business entity 
estic or foreign and the individual signing the contract is 

orized to do so by the business. 
nts Requires the Contractor to be responsible for performing all 

inspections and tests necessary to insure conformance with 
contract requirements. 

 

tity 
 

of Time 
 

ceptance e 

on  
 

Orders) 

ding  

Limitation 

 to the Agency from the 

Disputes nt of any 

Equal Low-Bids 
economic benefit that is in its best interest (in State vs., out of 
State Contractor). 

employee of Agency. 
Contingent Fee

Contract Affidavit Affirm
either dom
duly auth

Contractor Inspection Requireme

Contractor’s Invoices Describes what the Agency requires from the Contractor on all its
invoices for payment purposes. 

Cost and Price Certification Requires the Contractor to certify that their cost or price 
information is accurate and complete. 

Definite Quan Used when exact numbers of the requirements are known and can 
often protect the Agency from paying more for known quantities.

Delays and Extensions Describes the process and protects the Agency in the event 
delays and/or extensions of time are encountered or requested by
the Contractor. 

Delivery and Ac Describes the delivery and acceptance process with which th
Contractor must comply. 

Delivery of Supplies F.O.B. Destinati Insures the Agency is free of expense and the Contractor will be
responsible for all costs associated with delivery of supplies and or
materials. 

Delivery Orders (Task Describes the process the Agency will use to order specific work 
under the contact. 

Descriptive Literature (Sealed Bid
Only) 

Requires the bidder to furnish literature that shows the item/s in
the bid for which it pertains by the time specified in the bid for 
receipt. 

Design within Funding Requires the Contractor to design the requirement within a not to 
exceed amount of funding available for the project. 

Discount for Prompt Payment Provides for the Agency to receive a percentage discount for 
payments made to the contractor normally within a certain number 
of days from the submittal of an invoice
Contractor. 
Defines the parties to the contracts rights in the eve
disputes associated with the contract.  
Provides for the Agency to award a contract when there is 
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Execution and Commencement of 
Work 

hase of necessary materials as required 

Extras 
gency Contracting 

Federal Grant Flow Down Provisions 
ing federal grant funds. 

cal 

osal. 

p of business interests. 
fee to be 

ractor satisfactorily 

Fixed Price 

Gratuities 
 or gives a gratuity to any Officer, Official or 

Incentive Fee r to receive additional compensation 

Incorporation by Reference 
d any changes are made a part of the contract. 

 
ency more as more risk is placed on the 

ification 
, or pay attorney’s fees that result from the contract. 

 
 is 

Insurance 
hall provide to perform any work under a contractor. 

l Property n 
copyright violation as a 

Late Bids, Modifications or 
Withdrawals of Bids  from the Contractor will or will not be accepted 

by the Agency. 

Requires the Contractor to sign and return the contract document 
by a specific date and also to proceed with the performance of the 
work, including the purc
by the contract. 
Prevents the Contractor from receiving payment for Extras unless 
such Extras are authorized in writing by the A
Official. 
Identifies the Federal contract terms and conditions (clauses) that 
must be used in Agency contracts when us

Federal, State, Local Taxes Assures the Contractor warrants that no Federal, State or Lo
Taxes have been included (EXCISE TAXES) in the amounts 
quoted in the bid or prop

Financial Disclosure Requires the Contractor to file specific information to include 
disclosure of beneficial ownershi

Fixed Fee Provides the Contractor with a predetermined amount of 
paid by the Agency assuming the Cont
completes the requirements under contract. 
Provides for the Agency to assume the least financial risk and 
places the most risk on the Contractor. 
Insures the Agency’s right to terminate a contract in the event the 
contractor offers
employee of the Agency. 
Provides for the Contracto
providing they exceed the Agency’s requirements. 
Protects the Agency by stating that all terms and conditions of the 
contract an

Indefinite Quantity Used when the exact numbers of the requirements are not known
and can cost the Ag
Contractor. 
Protects the Agency from any obligation to indemnify, hold 
harmless

Indemn

Independent Pricing Insures the Contractor’s offer has been arrived at independently 
without attempting to limit full and open competition.

Inspection of Supplies Requires the Contractor to maintain an inspection system that
acceptable to the Agency. 
Defines the types and amounts of insurance coverage the 
Contractor s

Intellectua Indemnifies the Agency with respect to any claim, cost or actio
for patent infringement or trademark or 
result of the contract. 
Describes the process by which late bids, modifications or 
withdrawals of bids
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Liquidated Damages Provides for the Agency to receive from the Contractor 
compensation in the event the Contractor fails to perform in 
accordance with the contract. 
Describes the proModifications cess by and for which modifications will be 

Multiple Contract Awards 
re in the best interests of the Agency. 

 
Appropriations 

Nondiscrimination in Employment iscriminate against any race when 

Non-Hiring of Employees uring the 

Notice of Cost Comparison 
 of a contract. 

 to Benefit  

Increased Quantity 

Order of Precedence h each part of the contract will govern 
 

act 
Patent Infringement Indemnification 

 of Agency patent. 
 
r 

Payments Under Transportation ncy for 

Performance Based Payments will make payments to the Contractor 
ally 

t Bond  
the 

ir subcontractors, otherwise, the Agency 

Political Contribution Disclosure tractor to file specific information for political 

executed under the contract. 
Allows the Agency to award more than one contract if multiple 
awards a

Multi-Year Contracts Contingent Upon Protects the Agency for long-term contracts in the event that the 
funding authority does not make future-year fiscal appropriations. 

Negotiation Identifies the Agency’s process for a negotiated procurement. 
Insures the contractor will not d
employing individuals to perform work under the contract.  
Prevents the Contractor from hiring Agency employees d
contract term and sometimes vice versa. 
Puts all contractors on notice of the Agency’s intent to perform 
cost comparisons of proposals prior to award

Officials Not Protects against Agency officials in sharing or benefiting in any
way from a contract. 

Option for Allows the Agency to increase the quantities of supplies called for 
in the contract at the contract bid price. 
Describes the order in whic
and generally protects the Agency more in the event of contract
disputes. 

Ordering Describes how the Agency will order supplies or services from the 
Contractor under the contract. 

Parties to the Contr Identifies and defines all legal entities to the contract. 
Describes how the Contractor indemnifies the Agency for 
infringement

Patent Rights Protects the Agency against any claims made against them for
any alleged infringements of patents by the Contractor or othe
third parties. 
Describes how the Contractor will be paid by the Age

Contracts transportation or transportation related services. 
Describes how the Agency 
based strictly on performance of specific requirements (norm
specific deliverables) under the contract. 

Performance/Paymen Requires the Contractor to purchase a bond equal to 100% of the
total contract value which insures the contractor will perform all 
work and/or pay all the
can call in the bond to insure the work will be performed even if it 
is by other contractors. 
Requires the con
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contributions made for elective office in any primary gen
election. 
Protects the Agency in the eve

eral 

Pre-Existing Regulations nt there may be other regulations to 
d 

r Design 
Errors or Deficiencies 

to 
 has errors, 

ords 

ontractor and becomes 

Specifications ent, 

 specifications contained in the contract. 

se disputes.  

Tax Exemption e Agency from paying any taxes borne by the 

Termination for Convenience a contract at any time for its 

ance 
f a contract due to actions or 

Truth-In-Negotiation Certification r 
sts and current and accurate at the time of contract 

ry Elaborate Contractor  are not desired 

Variations in Estimated Quantities essary for the Agency to 

Work Oversight 

consider that may take precedence over the specific terms an
conditions within a contract. 

Redesign Responsibility fo Requires the Contractor to redesign the requirement at no cost 
the Agency in those cases where the Contractor
deficiencies or inadequacies in the design. 
Requires the Contractor to maintain all records pertaining to a Retention of Rec
contract for a specific period of time. 

Rights in Data Describes the Agency’s and Contractor’s rights for data, including 
source code ownership and use, and identifies the specific types 
of data under the contract. 

Scope of the Contract Describes in as much detail as possible what the Agency is 
soliciting and expects to receive from the C
a part of the contract at time of contract award. 
Requires the Contractor to ensure that all materials, equipm
supplies or services conform to federal and State laws and 
regulations and to the

State Law Prevails Protects the Agency in the event of contract disputes in that their 
own State laws will be used to litigate tho

Suspension of Work Allows the Agency to suspend the Contractor’s work if it is in the 
best interests of the Agency. 
Protects th
Contractor under the contract. 
Allows the Agency to terminate 
convenience with minimal financial risk to the Agency. 

Termination for Default Protects the Agency in the event of contractor non-perform
and results in early termination o
inactions solely by the Contractor. 
Requires the Contractor to certify that their wage rates and othe
factual unit co
award. 
Informs the Contractor’s that elaborate proposalsUnnecessa

Proposals  and may be an indication of the Contractor’s lack of cost 
consciousness. 
Protects the Agency when it becomes nec
order more of less work under the contract. 
Allows for general oversight, supervision, direction and approval 
by the Agency over the Contractor for prosecution of the work 
under the contract. 
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APPENDIX A:  STEP 3 
 

Determining ITS

WORKSHEET 
 

 Project Category (Complexity and Risk) 
 

Prepared By:   Date:   
 
Brief Project Description:  
  
  
  
  
 
Which of the following best describes the Le r this project? 

e developme
existing proven software and hardw

 
y COTS software / hardware

development or new functionality ad
 

e development for new  use 
ware.  Implementation

 
 development - entirel isting 

legacy system software.  Implemen or even prototype hardware. 

mber: [   ] 

ibes the Sc
 

ven, well-known, a
entation (e.g., on and-

alone project, which may or may no

n, well-
traditional use of existing technolog ., 
multiple technologies implemented, ally no more than 2 or 3).  May be single stand-alone project, or 

mplem

3. Application of new software / hardw me implementation of cutting edge software, hardware, 
.  Wid
es (wh

 
ware development combin dge 

hardware and/or communications te ects are 
implemented in multiple phases (ph y 1 or 2 projects). 

 
Answer Number: [   ] 

 

vel of New Development fo
 

1. Little to no new softwar nt / exclusively COTS software and hardware based or based on 
are.  

2. Primaril  or existing software / hardware based with some new software 
ded to existing software - evolutionary development. 

3. New softwar
of COTS soft

 system, replacement system, or major system expansion including
 of new COTS hardware. 

4. Revolutionary y new software development including integration with COTS or ex
tation of new COTS hardware 

 
Answer Nu

 
Which of the following best descr ope and Breadth of Technologies for this project? 

1. Application of pro
technology implem

nd commercially available technology.  Small scope in terms of 
ly CCTV or DMS system).  Typically implemented under a single st
t be part of a larger multi-phased implementation effort. 

 
2. Primary application of prove known, and commercially available technology.  May include non-

y(ies).  Moderate scope in terms of technology implementation (e.g
 but typic

may be part of multi-phased i
 

entation effort. 

are along with so
or communication technology
implemented in multiple phas

e scope in terms of technologies to be implemented.  Projects are 
ich may be category 1 or 2 projects). 

4. New soft ed with new hardware configurations / components, use of cutting e
chnology.  Very broad scope of technologies to implement.  Proj
ases may be categor
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Which of the following best describes the need ystems for this project? 
 

1. Single system or small expansion of exist yment.  No interfaces to external systems or 
system interfaces are well known (duplication of existing interfaces). 

 
2. System implementation includes one or two majo ems.  May involve significant expansion of 

 system.  System interfaces terfaces. 

tion includes three or more major subsystems. System interfaces are largely well know 
but includes one or more interfaces to new existing systems / databases. 

4. System implementation includes three or more major subsystems.  System requires two or more interfaces 
to new and/or existing internal/external systems and plans for interfaces to "future" systems. 

 
Answer Number: [   ] 

Whi f f this 
project? 
 

 and 
f not paying 

particular attention to standards considered minor.  System implemented expected to have moderate to long 

 
2. Need to account for technology evolution perceived as an issue to address.  Example includes desire for 

cted to 
have moderate to long useful life.  Center hardware life expectancy is short to moderate.  Control software is 
expected to have moderate to long life. 

 
nclude 

implementation of software that can accommodate new hardware with minimal to no modification and 
osts for 

ndable useful 
life. 

4. 

 interoperable.  Ramifications of not using standards 
based technology are considerable (costs for upgrades, new functions, etc.) Field devices expected to have 

 
Answer Number: [   ] 

 
Which of
project? 

1. System requirements are very well defined, understood, and unlikely to change over t
requirements management a good idea, but not a necessity. 

 for Interfaces to Other S

ing system deplo

r subsyst
existing are well known and based primarily on duplicating existing in

 
3. System implementa

 

 
ch o  the following best describes the need to account for Technology Evolution during the expected life o

1. Need to account for technology evolution perceived as minor.  Example would be to deploy hardware
software that is entirely compatible with an existing COTS-based system.  Ramifications o

useful life. 

interoperable hardware from multiple vendors.  Ramifications of not paying particular attention to standards 
may be an issue, as an agency may get "locked-in" to a proprietary solution.  Field devices expe

3. Need to account for technology evolution perceived as a significant issue.  Examples might i

interoperable hardware.   Ramifications of not using standards based technology are considerable (c
upgrades, new functions, etc.)  Field devices expected to have moderate to long useful life.  Center 
hardware life expectancy is short to moderate.  Control software is expected to have an exte

 
Need to account for technology evolution perceived as major issue.  Examples include software that can 
easily accommodate new functionality and/or changes in hardware and hardware that can be easily 
expanded (e.g. add peripherals), maintained, and is

moderate to long useful life.  Center hardware life expectancy is short to moderate.  Control software is 
expected to have an extendable useful life. 

 the following best describes the need to account for Requirements Fluidity during development of this 

 
ime.  Formal 
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2. System requirements are largely well defined and understood.  Addition of new system functionality may 

 
. New system functionality includes a mix of well defined, somewhat defined, and fuzzy requirements.  

 
4. System requirements not well defined, understood, and very likely to change over time.  Requires strict 

 
Answer Number: [   ] 

 
Which of
 

1. Minimal- project implementation involves one agency and is typically internal to a parti
within the agency. 

so, agreements are already in place. 
 

r 

 
4. es coordination among multiple agencies, departments, and disciplines.  Requires new formal 

agreements.  May require new multi-agency project oversight organization. 

 
 

 
S Project 

require more attention to requirements management. 

3
System implementation requires adherence to formal requirements management processes. 

adherence to formal requirements management processes. 

 the following best describes the potential impact of Institutional Issues on this project? 

cular department 

2. Minor- may involve coordination between two agencies.  Formal agreements not necessarily required, but if 

3. Significant- involves coordination among multiple agencies and/or multiple departments within an agency o
amongst agencies.  Formal agreements for implementing project may be required. 

Major- involv

 
Answer Number: [   ]

ITS Project Category Score (Answer Number Total): [   ] 

IT
Category Score 6 -12 12 - 18 18 - 24 

Complexity Straightforward to 
Moderately Complex 

Moderately Complex 
to Complex 

Complex to 
Extremely Complex 

Risk h Low to Moderate Moderate to High High to Very Hig

Category 1 - 2 2 - 3 3 - 4 

 
Dete i
 
Using th our 
judgmen s 
towards t nge, 
select th ddle, be conservative and select the higher category number.  For 
example, suppose your ITS Project Category Score comes out to 15 which falls directly between 12-18.  The suggest n is to 
be conservative and rank the project as a Category 3, one that is Complex with a High level of 

rm ning Your ITS Project Category 

e table above, determine which of the three (3) ranges your ITS Project Category score falls within.  Use y
t to select the appropriate Category number based on where your score falls within the range.  If the score fall
he lower end of the range, select the lower category in that range.  If it falls towards the higher end of the ra

e higher category.  If it falls somewhere in the mi
io

risk. 
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APPENDIX B:  STEP 4 

ET 
 

repared By: 

 
WORKSHE

Determining Agency Capability Level  
 

P  Date:   
 
Brief Project Description:  
  
  
  
  

Whic
 

 
. ITS assigned as full-time job with no staff or some part-time staff support.  Person assigned has some 

 

Answer Number: [   ] 
 

hich of the following best describes your agency’s ITS Organizational Experience? 
 

1. Little to no experience with the possible exception of Category 1 ITS project(s). 

with at least one Catego r greater project. 

 e with at least one r project. 

Answer Number: [   ] 
 

hich of the following best describes your agency’s Organizational Structure for handling ITS project 

 definitive 
e the budgetary 

authority to effectively manage sub-units. 
 

 
h of the following best describes the Level of ITS Project Experience for your agency’s personnel? 

1. ITS assigned as part-time job to person with no staff and little to no specific ITS experience. 

2
specific ITS experience with Category 2 or 3 projects.  Staff support (if it exists) has little to no ITS 
experience. 

3. Full-time ITS Manager and staff with significant prior ITS experience.  Staff support includes system 
administration, operations, and maintenance responsibilities. 

W

 
2. Experience ry 2 o
 
3. Experienc  Category 3 or greate
 

W
responsibilities? 
 

1. ITS responsibility is not defined.  Responsibility housed within organization with other mission or primary 
responsibility.  Responsibility may also be scattered amongst organizational entities with no clear lines of 
responsibility.   

 
2. ITS responsibility somewhat defined, but not adequately defined.  Individual organizational units have ITS 

responsibility and have their own budgets, management, and priorities; however, there is no
linkage between these units.  An umbrella ITS organizational unit may exist, but may not hav
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3. Established organizational unit with b ar ITS responsibilities.  Organizational unit 
ties all ITS responsibilities together and includes procurement process that supports ITS acquisition (e.g., 
personnel, policies, and procedures). 

Answer Number: [   ] 
 
Which of the following best describes the level of Resources for ITS within your agency? 

1. Little to none.  No identifiable ITS budget categories or identification of specific ITS funding within existing 
 

 
2. Some budget resources (e.g., ITS earmark funding) assigned to one or more existing organizational unit(s).  

Support for personnel, equipment, office space, and training expected to come from organizational unit(s) 
existing budget. 

 
 support 

equipment, office space, training, and (if necessary) consulting support. 
 

Answer Number: [   ] 
 
Which of agency? 
 

1. Some mid-level management support for ITS/Operations, but little to no interest at top management levels.  

 
2. Strong mid-level management support for ITS/Operations with some interest/involvem

management levels. 

3. Top level management support.  ITS/Operations considered an agency priority within its overall mission. 
 

Answer Number: [   ] 
 
Whic e following best describes the level of management Expectations for ITS projects within your agency? 
 

. Not defined or limited to a lower category ITS project that’s under consideration for deployment, expansion, 
or replacement. 

 
alistic 

ng on if they’ve been managed properly. 
 

 
Answer Number: [   ] 

 
): [   ] 

6 -12 12 - 18 

udgetary authority and cle
a 

 

organizational units.

3. Identifiable budget category set aside for ITS.  Budget includes support for all required personnel,

 the following best describes the level of Management Support for ITS and Operations within your 

ITS/Operations not recognized as an agency priority. 

ent at top 

 

h of th

1

2. Expectations exist for a few “special” ITS related projects.  Expectations may or may not be re
dependi

3. ITS/Operations is part of both short and long range planning.  Expectations are well defined within actual 
performance measures.  ITS/Operations expectations focus on improvement and not on “status-quo”. 

Agency Level Score (Answer Number Total
 

Agency Level Score 

Agency Level 1 - 2 2 - 3 

 

Page B-2 



Dete i
 
Using th wo (2) ranges your Agency Level Score falls within.  Use your 
judgment to select the appropriate Capability Level based on where your score falls within the r

lls towards the lower end of the range, select the lower Capability Level in that range.  If it falls towards the higher 
e and select the higher 

apability Level.  For example, suppose your Agency Level Score comes out to 15, which falls directly between 12-
18. 

rm ning Your Agency Capability Level 

e table above, determine which of the t
ange.  If the score 

fa
end of the range, select the higher level.  If it falls somewhere in the middle, be conservativ
C

 The suggestion is to be conservative and rank your Capability Level as a 2 instead of 3. 
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