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SUMMARY

The purpose of this research is to help increasedpacity of public-sector
transportation agencies (such as state Departro€tansportation, Metropolitan
Planning Organizations, and transit providers)resprve and enhance transportation-
related quality of life (QOL) outcomes in theirigdictions. QOL is a multi-dimensional
concept that is closely related to the conceptivalbility and social sustainability.
Public-sector agencies are charged with promotiegntell-being (i.e. QOL) of the
public, and they often must work within a complater-organizational context, with
overlapping and intersecting jurisdictions and oesbilities, in order to influence QOL.
Because of their responsibility to promote QOL, gnpablic-sector transportation
agencies mention QOL, livability, and/or sustaifhigbin their vision statements, mission
statements, and strategic planning documents. é&untbre, U.S. Federal guidance and
regulations that govern the practice of transpangblanning, engineering, and
performance management have begun to refer tossslaged to livability and
sustainability. However, these complex conceptsalleambiguous in meaning and
application for many transportation practitionensorder to effectively preserve and
enhance transportation-related QOL outcomes, pi@wrs need a clear conceptual
framework that links concepts of livability and taisability to practical performance
management tools for an inter-jurisdictional coht&ke primary objective and
contributions of this research are the developméstch a conceptual framework — the
stacked systems framewdf&SF) - and a methodology for applying it to erdean
transportation performance management in an iotggdictional context. In order to
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develop the SSF, this research begins with an sixtetiterature review that clarifies the
relationships among sustainability, livability, amdnsportation-related QOL outcomes;
and integrates the concepts of social sustainglslift systems methodologies, and the
field of transportation performance managementagply the SSF, this research includes
a case study of public-sector transportation paréorce management processes in
metropolitan Atlanta. The case study analyzesrifieence of the regional inter-
organizational system of public-sector transpastatigencies on transportation-related
QOL outcomes; identifies gaps in the current setasfsportation performance measures
used for decision making at the regional scale;dardonstrates the value to decision
making of incorporating recommended performanceswes that can more
appropriately link organizational actions to braa@®©L and livability outcomes via
changes in transportation service quality. The sasdy methodology can be extended
for future development of transportation perfornentanagement practices in metro

Atlanta, and reproduced for other regions and gigaigc scales.

XXV



CHAPTER 1: INTRODUCTION

1.1 Project Motivation

The motivation of this project is to increase tlapacity of transportation
agencies such as state Departments of Transpor(@{0Ts), Metropolitan Planning
Organizations (MPOs), and transit providers to iovprtransportation-related quality of
life (QOL) in their jurisdictions, in order to praste social sustainability. Transportation-
related QOL issues include access to opportunitiedility, health and safety, and
affordability. Also, social sustainability furtheszquires that transportation-related
benefits and burdens are equitably distributed oAthese issues can be significantly
affected through strategic transportation investsygsrograms, and policy decisions
aimed at creating more livable and sustainable conities. However, in order to
develop such programs and policies, transportatgancies need tools with which to
design, track and evaluate the QOL impacts of tthetisions. In other words, they need
QOL-, livability-, and social-sustainability-orieed performance measures. Furthermore,
they need organizational structures and procesgkieh support the generation of
performance information, and its use in decisiolkin@ Collectively these structures

and processes are called performance management.

1.2 Problem and Obijectives

Public-sector agencies are charged with the upealdic funds to promote the
well-being (i.e. QOL) of the public. In order tdluirence QOL outcomes in their
jurisdictions, transportation agencies often mustikvwithin a complex inter-

1



organizational context, with overlapping and inéetshg jurisdictions and
responsibilities. Because of their responsibilityptomote QOL, many public-sector
transportation-related agencies mention QOL, liMgbiand/or sustainability in their
vision statements, mission statements and strapdgnning documents. However, these
complex concepts are still ambiguous in meaningrfany practitioners. Moreover,
although some of the most common strategic goalsaaed performance measures used
at such agencies are QOL-oriented; relating tagafeobility, and customer satisfaction
(Pei et al. 2010; Cook and Lawrie 2004); not evagtric has equal value for decision
making. Depending on the exact definition and ayapilon of performance measures used
by a transportation agency, the information gleanaah performance measurement may
or may not sufficiently indicate the QOL problenmlaisks experienced by
transportation users and other members of the @uisliwhat actions agencies should
take to promote QOL in their jurisdictions. Furtmere, although safety and mobility are
tracked by most transportation-related agenciesttieaffordability, and accessibility
indicators are almost entirely absent from thegrentBnce measurement information
reported by state DOTs (Author’s review of Midw&sansportation Knowledge

Network State Stats database (MTKN 2011)); theyuassl by only a small minority of
MPOs (Lyons et al. 2012); and while public trapsadviders often measure accessibility
to key resources for routing and funding purpotiesy may not track these important
indicators on a regular basis (Cook and Lawrie 20®4nally, due to fragmented or
siloed organizational and inter-organizational cinces, the more QOL-oriented
considerations, and also considerations of equitydastributive justice, are often treated

separately from “core” performance measurementtiges; and considered the exclusive



realm of agency divisions which deal with civillntg issues or public involvement
(Amekudzi et al. 2012). In order to effectivelyeperve and enhance transportation-
related QOL outcomes, practitioners in public-setr@nsportation agencies need a clear
conceptual framework that links concepts of livipiand sustainability to practical
performance management tools for an inter-jurigoiet context. Therefore, the
objectives of this research are as follows.

1. Clarify the relationships among sustainabilityalvity, and transportation-
related QOL;

2. Identify actions that may be taken by transportatigencies to promote QOL
and social sustainability in their jurisdictions;

3. Review existing performance measures in use at DMPOs, and transit,
providers that relate to QOL and social sustaiitgbeés well as additional
models in the research literature for measuringfd.-related outcomes of
transportation decisions;

4. Develop a conceptual framework that integratestmeepts of social
sustainability and performance management in théeeo of inter-
organizational systems;

5. Apply the conceptual framework to a given intengdictional context in
order to recommend new decision making tools (perémce measures and
organizational/inter-organizational practices)poomoting QOL and

sustainability.



1.3. Methodology

The objectives listed above have been accomplishéids dissertation
through a combination of in-depth literature reviemd an applied case study. Chapters 2
provides a literature review of social sustain&p@ind related concepts; Chapter 3
provides a literature review of transportation parfance management; and Chapter 4
proposes a new conceptual framework —stlagked systems framework (SSthat
integrates these concepts, cataloguing performameasures and other management tools
that can help translate QOL-oriented goals int@oizational actions and enhanced QOL
outcomes. Chapter 5 develops a methodology foryagpthe new conceptual
framework to an inter-jurisdictional context ofrisgportation performance management
through a case study of Metro Atlanta. Finally, ftiea 6 presents conclusions regarding
the broader significance and limitations of the S&Fwell as suggestions for future

research.

1.3.1 Literature Review and Framework Development

As described by Cronin et al. (2008), literatunéaers are of two kinds. A
narrative or traditional literature review “critige and summarizes a body of literature
and draws conclusions about the topic in questidns.typically selective in the material
it uses, although the criteria for selecting speaburces for review are not always
apparent to the reader.” In contrast, a systerhitgr@ature review uses “a more rigorous
and well-defined approach,” and it explicitly defsboth the time frame within which
the literature was selected and criteria for indn®r exclusion in the review (Cronin et
al. 2008). For this study, a narrative literatueeiew approach is used to develop the

definitions of social sustainability and relatedhcepts, reported in Chapter 2; a
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combination of narrative and systematic literatendew methods are used to compile
the performance management principles and processesibed in Chapter 3; and both
narrative and systematic approaches are also asddritify, catalog, and review existing
QOL-oriented measures and management strategidsatva been used at transportation-
related agencies and in the literature in Chapt&hé4 literature drawn upon in this
review includes and builds upon the results of ipldtstudies conducted and published
by the Infrastructure Research Group (IRG) at Gedrstitute of Technology from
2009-2014, each of which involved substantial dbatrons from the author of this
dissertation. The topics of these IRG studies thelu

Organizational Performance and Risk

Evidence-Based Transportation Asset Management

Environmental Justice

Quality of Life and Customer Satisfaction

Health Impact Assessment

1.3.2 Case Study

The case study in Chapter 5 analyzes the spegifittj-jurisdictional context of
transportation performance management in MetronAdla It references thstacked
systems framewoidkeveloped in Chapter 4 to identify the influene¢hpvays through
which Metro Atlanta’s major public-sector transgbidn-related agencies (transportation
executors) currently affect QOL outcomes in theaegto characterize and conduct a
gap analysis of the metrics and other feedbaclentlyr collected and used to drive
transportation planning and track transportaticssteays performance at the regional scale
in Atlanta; and to demonstrate the value to deoisnaking (especially transportation

5



planning and programming) of incorporating new perfance measures that more
appropriately capture QOL and social sustainabddgsiderations. The regional profile
and gap analysis draw upon systematic documerdgwsvand targeted interviews with
transportation agencies in the Metro Atlanta regidre demonstrationr(etric testing
portion of the case study draws upon exploratoafyems of easily acquired data, which
is not yet otherwise being used by Atlanta’s tramigiion executors to systematically
track or manage performance.

This case study uses the perspective oftheked systems framewaokdevelop
what Leleur (2012) calls “choice intelligence,” oefd as “an ability to clarify and
organise [sic] complex phenomena concerning fonesigd related decision making
based on constructive circularity.” As further eadpked by Leleur (2012):

[T]his clarifying and organising centre [sic] arouha process that
builds on... unending scoping of a range of ‘bestsiids’ choice

alternatives and assessment of their consequemmksisks, which can
point out ‘the best’ among the alternatives. [T]ipeocess is in

principle unending [because] the scoping will frartiee assessment
and the assessment will frame the scoping.

Because performance management processes aré@eaatdiscussed in Chapter
3, they generate more and more choice intelligewee many cycles of decision making,
feedback, and adjustment. Clearly an unending @fcéeoping and assessment is
impossible to capture in the space of one dissentatikewise, comprehensive metric
testing to address all of the measurement gapsifiéeinn Chapter 5 could take a team
of many modelers and decision makers multiple yebssudy. Therefore, this case study
only aims to demonstrate the value of such a psottesugh a reproducible
methodology. Section 5.1 describes the case stwdlyadology in more detail,

identifying guiding questions for three tasks: tinganizational influence profile,
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feedback space profile, performance measuremeramgaysis, and metric testing. The
case study methodology itself was developed thr@ugtocess of constructive
circularity, through which subsequent guiding qgigest and tasks became clear as

previous tasks were completed.

1.4 Study Significance

The primary contribution of this study is the demhent of a new conceptual
framework - the stacked systems framework (SSKH-eamethodology for applying it to
enhance transportation performance managementimtexAurisdictional context. The
SSF represents a new conceptual link between twelal@ng fields of research: socially
sustainable transportation systems and transpmmtpgrformance management. To fully
develop the SSF, this research clarifies and cheniaes relationships among the
challenging concepts of social sustainability, tiv&y, quality of life, performance
management, and soft-systems analysis. To fullyesgathe value of the SSF, this
research also catalogs a wide range of performameesures and management strategies
that can be used by public-sector transportati@meigs to influence transportation-
related QOL outcomes in their jurisdictions.

Each of the preliminary research tasks (provide@hapters 2-4) that inform and
express the SSF can (of themselves) help bettép egnsportation professionals to
strategically influence the QOL-related and othgicomes of transportation decisions.
The methodology (developed in Chapter 5) for amg\y6SF to an inter-jurisdictional
context can be extended to inform future develogroéthe transportation performance
management practices in Metro Atlanta, and it canelproduced for other regions and

geographic scales. In summary, the results ofréssarch can be immediately applied in
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public-sector transportation agencies to help eoddmeir QOL-, livability-, and
sustainability-oriented performance managementtigesc This is especially useful in
the United States as DOTs, MPOs, and public trgmsitiders grapple with the new
performance-based planning and other performancagement requirements of MAP-
21 (FHWA 2012), which now stand in parallel to neickederal guidance from the
Partnership for Sustainable Communities (USDOT 214t focuses on integrating
livability concepts into transportation decisionkime.

As transportation agencies use the tools providedis dissertation to enhance
their performance management practices, their wdikdentify additional research
needs to help develop their choice intelligencaldiwg on the conceptual foundation
provided in the SSF, future research will necebsantlude longitudinal studies and
statistical experiments that link organizationdl@ts, transportation service quality
outcomes, and broader QOL and livability outconmegarious contexts. Beyond
application to the immediate contexts of particutder-jurisdictional contexts at the
regional scale, the results of this future reseaeshbuild the body of evidence necessary
to inform national policy discussions around traor&gtion performance management,

livability, and sustainability.



CHAPTER 2: SOCIAL SUSTAINABILITY AND RELATED CONCEP TS

2.1 Differentiation of Terms: Sustainability and Sistainable Development

Sustainability has become such a buzzword thab@smeaning seems to be lost
in many applications. To clarify the meaning oftausability, it is helpful to return to the
root of the word. In an etymological sense, sonmgtle characterized by “sustainability”
if it is able to be sustained, or better yet, dblsustain itself. ‘To sustain’ means to
maintain, perpetuate, or continue. From this etyigichl perspective, the sustainability
of an activity simply means that the activity ideato continue. Sustainable marketing is
marketing that can continue, and sustainable tatesjon is transportation that can
continue. However, in the popular sense, and amuanryy researchers, “sustainability” is
a concept now inextricably linked to the concepsudtainable development (that is
development, specifically of human civilization, iain can be sustained). In other words,
the phrase “sustainable marketing” might be useddan “marketing which evokes
concepts of sustainable development,” and “sudbdertaansportation” might refer to
“transportation which supports a sustainable huomahzation.” One example of this,
which is drawn from extensively in this dissertatits the 2008 paper by Boschmann and
Kwan “Toward Socially Sustainable Urban TranspastatProgress and Potentials.” If
this title is interpreted from the etymological geective, it implies that the paper
(Boschmann and Kwan 2008) will discuss urban trartafion that can continue while
relying on some social resource (since the adveobially” describes sustainable).
However, the paper actually discusses how transfpantsystems can contribute to social

sustainability, which refers to the preservatiod anhancement or social resources.
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For the remainder of this literature review, therésustainability,” will carry the
popular meaning, which was clarified by Chambera.ef2000): sustainability is the
state which is achieved through sustainable dewaetop. However, the adjective
“sustainable” will carry only the etymological meag. Therefore, this dissertation
makes an important distinction between two closiaked concepts:

“Socially sustainable transportation decision mgKimeans transportation
decision making that can continue because decisaers have access to the
necessary social resources.

“Transportation decision making for social susthihty,” means transportation
decision making that aims to preserve and enhaygalsesources.

Sections 1.2-1.6 below further deconstruct the comepts of these two concepts.

2.2 Sustainable Development as Stewardship of Resoes

The most popular definition for sustainable deveiept is from the World
Commission on Environment and Development’'s (WCE@§7 reporOur Common
Future: “Sustainable development is development that meetseeds of the present
generation without compromising the ability of fréigenerations to meet their own
needs.” Implicit in this definition is the concegitresource conservation for
intergenerational equity (Stavins et al 2002). A lem®imonly cited definition - which
actually comes earlier i@ur Common Futureis that “Sustainable development requires
meeting the basic needs of all and extending tthalbpportunity to satisfy their
aspirations for a better life” (WCED 1987). Thidid&ion evokes the concept of
improvement, enhancement or betterment,iatrdgenerational equity. Together, these

definitions imply the importance of maintaining &ass to the resources needed for a
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decent standard of living” (UNDP 1990). In sholnig discussion of sustainable
development fron©Our Common Futur WCED 1987) can be summarized in terms of
resource stewardship, meaning both conservatioreahdncement, for three kinds of
resources: environmental, economic and social [jeis2011).

Environmental or “natural” resources include waeality, air quality, natural
vegetation, minerals, fossil resources that oattine earth, and so forth. As Fischer and
Amekudzi (2011) state, “sustainable developmentireq that natural assets are
preserved and are not consumed more quickly thenate replenished (through natural
or technological means).” According to the “Rusdiil” model of sustainability
(O’'Riordan and Voisey 1998), the stewardship otiratresources is the most
fundamental aspect of sustainable developmentg siatther economic nor social
resources can exist or be developed in the absénmadural resources.

Economic resources include money and financial star&and what Fischer and
Amekudzi (2011) call “capital assets™: “goods thet consumed, as well as more
permanent goods such as infrastructure systeRts.example, transport infrastructure
systems are very important economic assets simgeetiable trade and access to
employment.

Social resources (or social capital), “include skils, knowledge, work, culture
and interactions between human beings” (Fischet201n the words of Axhausen
(2008), “social capital is the joint skilled abyliof the members of a [social] network to
perform, act, and enjoy each other’'s company @swaltrof their joint history,
commitments, references, and understandings... [Wkitables both productive and

hedonic aspects of human interaction.” The stegkapdof social resources depends on
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both protecting the existing rights and well-begigeople and enabling them to improve
the condition and productivity of their lives amgiitutions.

The imperative of social stewardship is summarizgthe World Commission on
Environment and Development (WCED 1987) when isgagt* Sustainable
development requires meeting the basic needs ahdlkextending to all the opportunity
to satisfy their aspirations for a better life.'hi§ statement of the WCED in 1987 evokes
two concepts, each of which has been posited asseqting the primary social
components of sustainability: social equity (Camibb296) and quality of life (QOL)
(Chambers et al. 2000). For example, Campbell (L8BgGusses “three e’s” of
sustainability: environment, economy, anttagenerational equity. On the other hand,
Chambers, Wackernagel and Rees (2000) describarslse development as the
generation of QOL for human beings through sustdéase of natural resources; in this
way, QOL subsumes both economic and social respurf€erthermore, in some
representations of the “three legged stool” modelstainability intragenerational
equity is identified separately from social andremmic resources; in this model, the
economy, the society, and the environment are eguiesented as a legs of a stool, and
crossbars labeled “equity” exist between eachgddine legs, providing additional
stability.

In the “Russian doll” or “nested dependencies” madeustainability, the
economy is the innermost nest of sustainable dpusat, entirely reliant on society,
which is in turn entirely reliant on the environme@ther models of sustainability such
as the “three-legged-stool” and the “triple bottlne”, however, treat the relationships

between society, economy, and the environment,aae mterdependent and/or
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overlapping, indicating that a balanced approadutiressing all three is necessary for
achieving sustainability. The three-legged stooteldllustrates that social, economic,
and environmental resources all equally suppotagusbility, and if any of these
categories is neglected, then sustainability besainstable. Likewise, the triple bottom
line model provides a framework of resource acdogrthat stipulates that development
not cause any sort of environmental, economic ciasdeficit. Such interdependence is
especially important to acknowledge with social andnomic resources since (a) the
economy is essentially a construct of society,(busocial processes and social resources
are often dependent upon economic means. Furtmeyfe@dback does exist between
socio-economic processes and environmental progessee human activities can both
deplete and restore environmental resources.

In order to acknowledge the primacy of environmergsources, as well as the
interdependence of economic, social and environah@nbcesses, a hybridized “bicycle
model” of sustainable development and sustairtghiiay be proposed (Fischer 2013).
In this conception, illustrated in (Figure 1),

The rider represents human civilization, and thatowed experience
of the bicycle ride represents human quality @.lHluman beings want
this journey to continue indefinitely. This journsysupported [most
fundamentally] by the quality of the path, whiclpmesents the built
and natural environment. The front wheel of theybtlie, which steers
the ride, represents social processes. The backlywvhich powers the
ride, represents economic processes. Like the tiaaels of a bicycle,

social and economic processes are linked inexthcadnd defects in
either one can slow progress. (Fischer 2013)

In the bicycle model, if either wheel is comprondisdirectly due to some action
taken by the cycler or due to roughness in thaiterthen the journey is impeded and
possibly stopped altogether. Furthermore, bothas@acid economic processes depend

upon and interact with the built and natural enwinent. If the terrain is fragile, it can be
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further damaged by the motion of the wheels. gereerational equity may be
represented by the bicycle frame and gears, whbigéther distribute power between the

wheels and provide stability.

Built & Natural Environment

Figure 1. Bicycle Model of Sustainable
Development (Informed by Fischer 2013)

2.3 Equity and Justice

Equity and justice are both often used as synorfgm$airness.” In this
dissertation, the term “equity” is meant to rekmeesults whereas “justice” relates to
processes. For example, in Amekudzi and Dixor®12 discussion of “environmental
justice” and “environmental equity,” just process@sl procedures that include a broad
and representative sample of the general publieaision making are more likely
(although not guaranteed) to result in equitabdelts, such that benefits and burdens of
development are shared fairly among individuals gnodips.

Equity is an important component of sustainablesttggment; however, there are

many ways that it can be conceptualized. Usingiaample of a hypothetical bus
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routing problem, Khisty (1996) demonstrates thatdbnfiguration of an “equitable”
transit network could look drastically differentp#anding on the concept of equity being
used. Part of the problem in defining equity im&s the competing concepts of rights,
deserts, and needs. Rights are based on “publigiyowledged rules or established
practices” for treating people fairly. The Unitidtions (1948) has outlined such human
rights as the right to work and choice of employmé#re right to “a standard of living
adequate for the health and well-being” of self tardily, and the right to education.
Likewise, the U.S. Declaration of Independence ated that all men (now interpreted as
all people) have the “inalienable rights” to “liféerty, and the pursuit of happiness.” In
contrast, deserts are based on merit. For instamcexcellent worker deserves more
compensation than a mediocre worker. Or, as anetteanple, someone who
contributes more effort or payment toward some gua deserve more of the benefits
when that goal is achieved. Finally, needs inclingenecessary prerequisites of a
minimum acceptable standard of living. For examplaslow’s (1943) hierarchy of
needs includes physiological needs, safety, lovefigeng, esteem and self-actualization.
The needs criterion of justice dictates that disaizged or needy people should receive
more benefits than advantaged people who haverbetts met (Khisty 1996).
Perceptions of equity may also vary depending oatwype of benefit or burden
is being considered. For instance, market equfgpdunity equity, and outcome equity
may all be considered by transportation professsofifaylor, 2010). Market equity
relates to the concept of deserts; it demandgtale get what they pay for. For
example, the Safe, Accountable, Flexible, Efficidmansportation Equity Act- A

Legacy for Users (SAFETEA-LU), passed in 2005 ideld a market-equity approach by
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guaranteeing that all states receive allocatiam® fthe U.S. Highway Trust Fund equal
to at least 90% of their federal gas tax contriimgi(USDOT 2005). Contrastingly,
opportunity equity and outcome equity relate to iKlaisty (1996) calls “equal shares
distribution.” Using the Highway Trust Fund asesample, a consideration of
opportunity equity would demand that every stateire equal funding. Outcome equity
would rather demand that, however much money istspesach state, the result is an
equal level of service provided for all citizengp@rtunity and outcome equity both
relate to the concepts of rights and needs.

Attempting to lend some obijectivity to the natufgustice, the American
philosopher John Rawls (1985) argued that anyoreewds completely impartial (that is,
enveloped in a “veil of ignorance” (Rawls 1971)ttheade one unaware of one’s position
in the social and economic strata) would promoteiding the most support to the least
advantaged members of society. With this in mirebds-based distribution of resources,
for opportunities and outcomes equity, may be ssemost fundamental. Rawls (1985)
further suggests, however, that inequalities antoambers society can be acceptable so
long as those inequalities lead to an increaseimefits for all members of society. For
example, it may be justified for jobs that provictdical services to society (e.g. medical
doctor, school teacher, and civil engineer) to irezhigher pay than some other jobs,
since all members of society benefit when such gbshighly attractive to high-quality
workers. This indicates that once a minimum acds#etautcome or opportunity level is
provided for all members of society, remaining tegses may be allocated based on

market equity.
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2.4 Quality of Life

For an individual and for a community, QOL is adamentally
“multidimensional construct,” which depends on biifernal and external conditions
(Felce and Perry 1995; Boschmann and Kwan 2008h&érsand Amekudzi 2011).
Internal, endogenous conditions inclugdjective well-bein@Diener 2000)which
includes “people’s cognitive and affective evalaas of their lives” based on personal
expectations, values and priorities; geaisonal satisfactio(Felce and Perry 1995),
which representsa comparison between expected or desired and pedceonditions in
one’s life. External, exogenous conditions aterobutside of the control of, and
possibly outside the understanding of, the peoypterencing life (Fischer and
Amekudzi 2011); they include various componentthefbuilt and natural environments
and social and economic conditions, for examplejaality, access to health care,
educational attainment, and income.

A complete view of QOL for any individual or poptitsn must include
information about both endogenous and exogenotsrfathat affect well-being, as
shown in Figure 2. The use of endogenous factalst@vliedges that ‘quality’ is
inherently a context-sensitive term” while the o$@xogenous factors “acknowledges
that most people are not aware of all the factoas affect their well-being. However,
most existing models for quantifying or otherwiseadgamating QOL “tend to focus on
either objective or subjective indicators, not mtegration of both(Fisher 2011). Fischer
and Amekudzi (2011) criticize these models as iingaht for understanding QOL in the

context of sustainability:

17



The compensating differentials model of QOL is loase objectively observable
conditions, calculating an “implicit price” for ela¢o explain how people choose
locations. Compensating differential “ignores sbe&ues that cannot be
economized and it treats phenomena such as ecostiaiification as socially
insignificant.”

Revealed preference models for QOL focus on behasamething which is
objectively measurable but meant to identify prefees, ignoring “those people
who cannot make choices based on preference” ase #ituations “when an
ideally preferred option... is unavailable.”

Models of QOL that rely entirely on survey datahatugh they “are useful for
understanding the values and attitudes held byraramity and for capturing
differences between the values held by differemiainities,” are insufficient
because they “do not capture the objective andiexteonditions that constrain
choice, such as characteristics of the naturabaitienvironments or prevailing

societal trends.”
External
Conditions
Weighted Utility _ Quality
Function = of Life
Inherent
Conditions

Figure 2: Conceptual Construction of Quality of L& (Adapted from Felce and
Perry 1995; Fischer et al. 2014)

Observation
and/or
Experience

The conceptual model for QOL shown in Figure 2 rayinderstood as a

weighted utility model, which combines endogenoud exogenous indicators.
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Individual human beings may be understood to sutmonsly develop such models,
constructing a particular perception of their hai€QQOL based on personal
(predominantly subjective) evaluations of theirerved life conditions and experiences.
Social science researchers (e.g. Papageorgiou D@rét al.2008) have developed more
explicit weighted utility functions to produce QQidices. In best practice, the weighting
system designed for such a model, indicated inrEiguy the “evaluation” lens, should
reflect (a) the values and priorities of the peapt®se QOL is being assessed and (b) the
critical trade-offs that may only be observablepgpbgfessional experts.

“External conditions,” shown in Figure 2, includeetlivability of the built and
natural environment, plus the social and economintext. “Inherent conditions” are
endogenous attributes of a human being or commualtich may exist as they are
regardless of any external conditions. On the dtled, changes to external conditions,
for example air quality, could cause changes iriiaht conditions; and, based on
evaluations of their life experiences, people ofteake choices which can influence the
conditions in which they live (Daub and Erzinge030Fischer and Amekudzi 2011)
After their living conditions change, these peaplay well become more or less satisfied

with life, contributing to a change in their sulijee well-being.

2.5 Livability

Researchers have long acknowledged that QOL iaringpfunction of the
“environmental, physical, both natural and man-madmnditions” experienced by
people (Papageorgiou 1976). In this contixapility may be understood as the
composite characteristic of a place or environntieait allows inhabitants to experience

QOL. Historically, most livability-oriented efforis the United States have been
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“citizen-organized, in response to local and regiassues” (Miller et al. 2013);
however, the concept of livability was federallgtitutionalized in 2009 through the
Partnership for Sustainable Communities, whichraefisix “principles of livability”
(USDOT 2011):

1. Provide more transportation choices to decreasedimld transportation costs,
reduce our dependence on oil, improve air quahty @romote public health.

2. Expand location- and energy-efficient housing casifor people of all ages,
incomes, races and ethnicities to increase molahty lower the combined cost of
housing and transportation.

3. Improve economic competitiveness of neighborhogdgiing people reliable
access to employment centers, educational opptdsnservices and other basic
needs.

4. Target federal funding toward existing communitigfirough transit-oriented
and land recycling — to revitalize communities,ueel public works costs, and
safeguard rural landscapes.

5. Align federal policies and funding to remove bamsi® collaboration, leverage
funding and increase the effectiveness of progranpéan for future growth.

6. Enhance the unique characteristics of all commesiby investing in healthy,
safe and walkable neighborhoods, whether rurahrudy suburban.

These principles of livability — jointly endorseg the EPA, HUD and USDOT,
and later adopted by the National Association aji®&al Councils (Young and
Hermanson 2012) — “are not a conceptualizationvability: rather, they are objectives

that underlie a deeper but unstated definition $pans economic, social and

20



environmental dimensions” (Miller et al. 2013). tharmore, the principles highlight that
livability depends on an integrated transport-lasd system that provides access to
important opportunities and accommodates a vaakpersonal preferences and abilities.
Especially in urban contexts, the complex landsystem includes residences,
employment centers, education, healthcare, soethlecreational spaces, and other
opportunities that are important for QOL. Trangation systems can provide access to
important opportunities by promoting short travistance and efficient operations for a
variety of travel modes in order to accommodatadewange of personal values and
preferences, physical abilities and economic caieaci However, transportation systems
can also constrain accessibility for some peopteeAasibility is constrained and QOL is
diminished when transportation choices are limigedsting transportation options are
over-expensive, and/or the transportation systegnadies the environment, detracting
from sustainability and adversely affecting humaalth (Fischer and Amekudzi 2011).
The specific pathways through which transportaéind land-use decisions impact
livability and QOL are discussed in more depth hrafter 4.

The term “livability” has “emerged as a way to dése tactics that local
governments and regional planning organizationdasehieve...sustainability goals”
(Young and Hermanson 2012). However, as GodscRalb4) points out with his
“sustainability-livability prism” (Figure 3), “att@pts to implement these popular visions
can encounter a host of conflicts.” Campbell @3€entified three conflicts as

obstacles to implementing sustainable development:
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A “property conflict” may arise when actions takayna property owner within

the boundaries of his or her property interferdhlite ability of other people to

achieve high QOL.

A “resource conflict” may arise when high rateseobnomic growth, meant to

rapidly increase QOL, have the simultaneous effécapid environmental

degradation, jeopardizing sustainability.

A “development conflict... arises from competing neéalimprove the lot of

poor people through economic growth while protegtime environment through

growth management” (Godschalk 2004); intergenematiequity can be

threatened when ecological resources are used thatethey can be renewed,

and intragenerational equity can be threatened \afferent populations unjustly

import natural resources and export wastes.

Godschalk (2004) went on to identify three moreflicts arising between the
goals of sustainability and livability, as follows:

A “growth management conflict” arises between Iiiband economic growth

due to “competing beliefs in the extent to whichrmanaged development,

beholden only to market principles, can providehkggality living

environments.”

A “green cities conflict” occurs between livabilignd ecology due to “competing

beliefs in the primacy of the natural versus thit lemvironment.”

A “gentrification conflict” arises between livakijiand equity due to “competing

beliefs in preserving poorer urban neighborhoodshe benefit of their present

22



populations versus their redevelopment and upggadiorder to attract middle-

and upper-class populations back to the centnal cit

Livability

Gentrification conflict \ /\ / Green cities conflict

Equity < \> Ecology
\/ Growth management conflict

Economy

Development

conflict

Equity \ / Ecology
/ \ Resource
D, - ’ 1c .
Property conflict conflict

Economy

Figure 3: The Sustainability/Livability Prism showg
conflicts that arise for built-environment professmnals
(Adapted from Godschalk 2004)

Multiple paradigms such as New Urbanism, Smart Gnpand Slow Cities
recognize the importance of incorporating a liviidypglement into built environment
planning, but they do not in and of themselves esklall of the conflicts that arise
between environmental, economic, social equity, |sadbility concerns (Godchalk
2004). New Urbanism and Smart Growth promote limgitsprawl! through urban growth
boundaries and other incentives for compact, eappeanfill development, and the
attempted shift of travel patterns from automobse to bicycling and walking. As

Godschalk (2004) points out, these paradigms higallye livability, secondarily value
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the economic and environmental components of swatdity, without placing a priority
on equity. New Urbanism addresses the growth mamnexgeconflict; Smart Growth
addresses both growth management and green @mdects; but neither paradigm
tackles the gentrification conflict (Godschalk 2D0OBhe Slow Cities development
paradigm, on the other hand addresses the geatifircconflict as it values and seeks to
protect “distinct local context” by utilizing thereironmental and cultural assets that are
unique to a particular place and supporting loealieconomies (Mayer and Knox 2004).
While the Slow Cities movement focuses on citiethwass than 50,000 population,
similarly context-sensitive strategies can als@pglicable to places within larger, more
complex urban areas; Panero and Botha (2011) fge¢hé key to success as being
intensive stakeholder involvement and broad inclusn the decision-making process. In
general, Godschalk (2004) recommends that builirenment professionals carefully
examine each potential conflict at regional, urbad small-area (e.g. neighborhood and
corridor) levels, attempting to resolve them thioagsystem of inter-dependent policies,

effective at different scales.

2.6 Inclusion and Satisfaction

The concept of inclusion, in processes and outcphmaps to tie together many
of the other concepts presented in this chaptetusive decision-making processes are
more likely to produce inclusive outcomes. Inclesprocesses are those that engage all
relevant stakeholders. Inclusion is an importaatmant of socially sustainable processes
because different stakeholders are likely to halferdnt perspectives on a particular
issue (thereby increasing the knowledge base dlailtor decision making). These

differing perspectives often include different #&hak, preferences (priorities) and values.
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Abilities are objectively measureable attributesaoperson or group, which may be
totally or partially outside of the person or grtaupontrol; for example, the ability to
drive may be hampered or enhanced by physicabatés, age, income, legal status, etc.
Preferences and values are subjective and endogiaitibutes of a person, but they
may also be influenced by (or necessitated) byitgbibr by forces such as media,
religion, culture, economic stratification and swth. Preferences are situation specific
and represent the order in which a person wouldbsthamong multiple alternatives.
Values, on the other hand, transcend the momentrefitett “underlying personal or
societal principles, standards, goals, or ideat®fresponding to “modes of behavior

(bravery, loyalty) and end states (freedom, hams)igDoi et al. 2008).

In attempting to promote sustainability and livéljl built-environment
professionals such as planners and engineers caantvol the abilities, preferences, or
values of various stakeholders. However, these owari perspectives may be
accommodated by context sensitive designs, if taey well understood. The built
environment can provide opportunities as well asstraints, making certain choices
more or less feasible. A good example is foundangportation mode choice: a person
who may prefer to use transit more than drivingeblasn comfort is less likely to choose
a travel mode based on preference if there is m@rsit service available to the traveler,
or if the available transit has greater time cbsintdriving (Sanchez 1996; Feng and
Hsieh 2009). Therefore, projects that promote nigbifor instance by mitigating
congestion or expanding mode choice, can direntjyrove the social sustainability of a
transportation system. Such projects enable mavplpdo make choices regarding their

travel behaviors that reflect their true preference
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Whether or not a person is able to make choicesdbas preference relates
closely with that person’s satisfaction or disgatson with the system. Personal
satisfaction - specifically satisfaction with impamt life domains where importance is
based on the values of an individual or communitgakes up a large part of quality of
life (QOL) (Felce and Perry 1995; Diener 2000; @bial. 2008). The phenomenon of
customer satisfaction, as has been found in ecanand marketing literature, and often
re-cast in terms of stakeholder satisfaction in pilic-sector, is directly related to
disconfirmation. Disconfirmation is the state in which someone’s emtations for a
product or service are not what he or she actuaigeives or experiences.
Disconfirmation can either be negative or positdepending on whether the product or
service performance falls short of or exceeds thistomer's expectations. Low
performance leads to dissatisfaction, whereas pigiiormance may lead to delight.
Furthermore, for every customer or stakeholder zthree of tolerances the “difference
between the level of service desired and the lefvskrvice accepted by the customer [or

other stakeholder]” (Smith and Leonard 2009).

Customer satisfaction (CS) data is often gatheoedrfarketing purposes in the
private sector, to gauge the likelihood of repaatpase behavior and to inform product
improvements that will attract customers. Likewisethe public sector, high satisfaction
ratings can indicate that a public agency “hasezhor is earning the trust and respect of
its customers” — meaning those people who useeitgices (Fischer et al. 2014). For
transportation agencies (which are among the pagiencies responsible for developing
and managing the built environment, and therefamgeha great influence on QOL

through livability), CS has been termed “perhapsiost important outcome for DOTS”
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(TransTech Management 2003) and “the most relgpanspective] for evaluating transit

performance” (Eboli and Mazzulla 2011).

As Fischer et al. (2014) describe, customer satisia is best understood “in the
broader context of customer opinions and subjectred-being.” Public agencies can
collect a variety of opinions from their customérs. the public) including satisfaction
ratings, service evaluations, and importance ratititat reveal customer values and
preferences. Collecting information about publicinggn, through surveys or other
methods of public involvement, is the foundation in€lusivity for public decision
making processes. Amekudzi and Dixon (2001) alsat plois inclusion of public opinion
as the foundation of just decision making proceskegure 4 illustrates how, since a
broad base of public opinion information can leagbrecies to make more informed
decisions about how to develop inclusive built-eoniment (or other) systems, which
enable quality of life and promote customer sattsba, inclusivity is also a fundamental

element of social sustainability for public agescie

27



Figure 4: Cycle of inclusive decision making at satty-sustainable public agencies
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CHAPTER 3: TRANSPORTATION PERFORMANCE MANAGEMENT

3.1 Transportation as a Sociotechnical System

Transportation infrastructure makes up a largei@ouf the built environment.
Beyond that, transportation infrastructure “mayisved as part of a socio-technical
system, in continuous relationship with the humiagh matural environments” (Fischer
and Amekudzi 2011). The concept of a socio-techsigstem is especially appropriate
for transportation, perhaps more so than many @hgineered systems, because system
operations often depend upon the participation afiyrhuman beings. For example, as
stated INCHRP Report 600: Human Factors Guidelines for R8gstems (HFGRS),
Second Edition:

Highway systems have three major components: taal, rtraffic
control, and users with or without a vehicle... Fbe thighway system
to operate efficiently and safely, each of thesmpmmnents must work
together as a combined unit. This task is not esygely because of

the wide range of roadway environments, vehiclesd aisers
(Campbell et al. 2012).

Examples of roadway users include car and bus @raed passengers, truck
drivers, pedestrians and bicyclists. As system aorapts, roadway users can influence
system operations through their behaviors. UseaWwiels are themselves influenced
across the system boundary, as each user entesgstieen with his or her own
background knowledge, abilities, preferences, amaetations. Other human factors also
influence the system across its boundary, as toategpn professionals make decisions
about design, operations, maintenance, and managenie preservation and

enhancement of social resources such as the kngeveatd work of these human beings,

29



and the organizational, social, and political sinoes and processes in which they
participate, all contribute to the development gbaially sustainable (or unsustainable)
roadway system. Aside from roads, similar obseovatimay be made of other
transportation modes; rail, air, and water transion systems each include human
participation, and they are formed through the Kieoye and work of human beings.

As important components of the built environmerangportation systems have
significant impacts on social sustainability viaaity of life, livability, and equity. This
impact is partly due to the experiences of the hutrensportation users, and partly due
to the experiences of other members of the pubtc do not use a particular
transportation facility but are nonetheless infegohby it. To a large extent, the impact
of transportation systems on broader social susbdity is moderated by public
(government) and semi-public decision-making insins. Currently in United States,
“state, regional, and local governments have wateging legal and financial powers to
influence transportation...including:

“directly supplying or regulating the supply of masansportation infrastructure

(roadways, transit, sidewalks, bike paths, ...parkargl ancillary infrastructure

assets]);

“controlling access to roadways, influencing the@iof parking and fuel, and the

price of purchasing and licensing privately ownetiicles; and

“affecting the design of cars and trucks througjutations intended to make

vehicles safer, cleaner, or more fuel-efficienkiopre 2007)

Because of their use of public funds, governmeamal semi-public institutions

have the responsibility to promote the well-beifighe public; in other words to promote
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social sustainability, with attention to both gtyabf life and equity. In order to make
decisions and take actions that preserve and, viuasble, improve social sustainability
in their jurisdictions, transportation-related ingions must themselves be socially
sustainable. This means that they must have thessary social resources, including
organizational structures and processes, to bet@algeolve and adapt in response to
changing external conditions. The ability to evoladapt, and make strategic decisions is
summarized in the concept that Leleur (2012) dbssrashoice intelligence

An ability to clarify and organise [sic] complex @omena concerning

foresight and related decision making based on toosve

circularity... in principle unending scoping of a i of ‘best possible’

choice alternatives and assessment of their corsems and risks,
which can which can point out ‘the best’ amongadtiernatives.

The remainder of this chapter reviews the concépedormance management
which includes organizational structures and preegshat can allow public institutions
to iteratively develop higher and higher levelcbbice intelligence, thus developing
internal social resources and becoming sociallyesusble. The last section of this
chapter also introduces other complementary presassdertaken by transportation-
related agencies that support social sustainalaitity socially sustainable transportation
systems. These processes (such as health impassassnt, community impact
assessment, and environmental justice assessmayt)erconsidered complementary to
performance management because many of their altelements may link to or

correspond with the internal elements of perforneamanagement.
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3.2 Performance Management Defined

Simply put,performance managemeista business process through which an
organization monitors, maintains, and (as necesgagyroves its efficiency and
effectiveness. The term is defined more comprelkehsby the American Association of
State Highway and Transportation Officials (AASHT&3)“an ongoing, systematic
approach to improving results through evidence-thaeeision making, continuous
organizational learning, and a focus on accountglédr performance” (Kane 2010).

The National Cooperative Highway Research Progtd@HRP Report 660) further
identifies four components of the performance managnt process: selecting measures,
setting targets, using measures in decision making reporting achievement.
Collectively, these components of performance mamant should help develop “a
culture of performance” within an organization (NP Report 660). A report
developed for Georgia Department of Transportafi®DOT) [hereafter referred to as
the GDOT OPM StudY also points out that effective performance manag also
depends upon the constraints and opportunitiepaftecular organizational context
(Kennedy et al. In Press). Figure 5 summarizeptbeess of performance management
for a public or semi-public agency, such as a $0&d, an MPO, or a public transit

provider.

! OPM stands for “Organizational Performance Managerhand was the internal acronym
used by the study developers; the author of tlssedtation contributed significantly to the
GDOT OPM Study as a member of the InfrastructureeBech Group at Georgia Institute of
Technology.
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Figure 5: Public Agency Performance Management (Amtad from Kennedy et al. In
Press)

As shown in Figure 5, public agency performance agament is a complex,
iterative process, with multiple pathways to parfance-based decision making.
Although it should ultimately be conceptualizedaasycle, the beginning of performance
management in an agency may be thought of emefhgingstrategic goals and
objectives (upper right corner of Figure 5). Likewji the culminating step, “why it all

matters” may be identified as the allocation obreses and implementation of
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performance-based decisions (highlighted hexagaigimmost column of Figure 5),
which lead to outcomes in the agency’s jurisdiction

Strategic goals and objectives are informed bygamey’s vision and mission
statements, which also inform organizational strreeand processes for the agency.
Collectively, defining an agency’s vision and massidesigning its organizational
structures and processes, and setting strategis god objectives may be called
strategic-level managemefihformed by Kennedy et al. In Press). Strategicl
management leads into the internal activities ofgpmance-based decision making
(rightmost column of Figure 5), which includes i the four activities previously
identified as the core of performance manageme@HRP 600): identifying
performance measures, setting performance taedsysing performance information
in decisions. Performance-based decision makindearonducted as an iterative
process within an agency, (as illustrated by tiernéng arrows on the right side of
Figure 5), or within an individual division of agency. Internal performance-based
decision making may also be enhanced by informati@ring across the divisions of an
agency, so that various divisions can learn froohedher’'s experience. The result of
cross-divisional information sharing is often cdll#&orizontal integration” within an
organization (Kennedy et al. In Press).

The internal activities of performance managemehtch are carried out within
an organization, as well as the organizationaktstine and processes that support them,
are discussed in more detail in section 2.3 ofdigsertation. Beyond its internal
components the performance management procesoistabngly influenced by the

input of external stakeholders (represented byitipal and/or public input” in Figure 5).
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Input from external stakeholders can include lang regulations (discussed in section
2.4), inter-organizational relationships (discussesection 2.5), and customer feedback
(discussed in-depth in section 3.6). As illustrdigdhe leftmost upward arrow in Figure
5, an agency is likely to receive stakeholder inputaction to its published performance
reports. Such input is likely to change the aleiitand constraints experienced by the
agency. For example, new legislation or executigeis, or a change in political will
from the public could affect the kinds of projeatsder consideration, the funding
available to implement projects, or the performarr@eria that must be used to evaluate
alternative options. Changes to abilities and cangs could necessitate changes to one
or multiple elements of the performance-based detinaking process. Alternatively,
public and political input could directly influentiee strategic-level management

structures and processes that set the overallrpgafice management process in motion.
3.3 The Practice of Performance Management

Based on a detailed review of the literature ars# ctudies of performance
management practices at 21 state DOTSs in the GDRNW Study, Kennedy et al. (In
Press) identify several important elements of é¢ffecstrategic-level management and
performance management for transportation-orieptdydic agencies. A follow-up study
conducted by the same research group, document8diiii-Colin et al. (In Press)
[hereafter referred to as the GDOT EB-TAM sti]dylarifies that an evidence-oriented

approach to performance measurement and managenmatessary for effective

2 EB-TAM stands for “Evidence-based Transportatiasét Management,” and was the internal acronym
used by the study developers; the author of tliseadtation contributed significantly to the GDOT-EB
TAM Study as a member of the Infrastructure Rede@mup at Georgia Institute of Technology.
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transportation decision making. This section drées and expands upon the
observations in these two studies to describe ffeorganizational structure, selection
of performance measures, setting of performangetsyuse of performance information

in decisions, and reporting of performance infoiorat

3.3.1 Organizational Structure

Effective performance management must be suppbstedrobust organizational
structure. Effective structures will promote owrgpsand accountability for performance
management processes and outcomes, often by yegtithampions” (also called
“‘owners” or “drivers”), staff members who take reapibility for particular performance
measures or measurement areas. According to theTGIIRM study, each performance
measure used by a transportation agency is oftenéd by the specific division or
office to which the measure is most relevant.” Hegre some measurement areas may be
shared by multiple divisions or offices; for exampWlissouri DOT separately assigns a
“measurement driver” responsible for data collatamd analysis, and a “results driver”
responsible for performance-based decision makfegiiedy et al. In Press).

Another important element of robust organizatistalcture is balance and
coordination among decentralized and centralizetbpaance management function.
Several transportation agencies have a specifictifumal unit, or centralized office, that
focuses on monitoring and reporting performancertter for a transportation agency to
function as an integrated whole, it is importamtdoch a functional unit to be in close
contact and regular communication with all otheitsuThese centralized offices can also
help facilitate communication among functional gritiat typically work separately but

share responsibility for certain performance outesnfor example, the centralized office
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could set up face-to-face meetings for performaesegw, manage an internal database,
and/or prepare performance reports to circulateiwihe organization, supplementary to

any external reports.

3.3.2 Selecting Performance Measures

Carefully selected performance measures allow ganzation to translate its
strategic goals into action items, which aim to iaye performance. Also, in the iterative
process of performance management, the monitoridgeporting of performance
measures can develop a body of evidence that itedieehether previous actions have
contributed to desired outcomes. Thus, as discuasheé GDOT EB-TAM study,
performance-based decision making is closely reélaie¢he concept of evidence-based
decision making (Smith-Colin et al. In Press).

When selecting metrics for performance-based datisiaking, it is important to
differentiate between performance measures, wtaah be directly linked to and
influenced by actions taken by an agency” and “exinineasures” such as population
growth or funding receipts, which “influence deoiss in transportation systems
performance [but] do not necessarily reflect aggrmyormance” (Kennedy et al. In
Press). Often context measures are important asahysits for performance
measurement. For example, VMT growth is a conteedsare. However, an agency
might segment VMT growth by vehicle occupancy ideorto track the effectiveness of
an effort to promote carpooling. As another examiple number of roadway miles
managed by an agency is simply a context measlateddao asset management
inventories. However, this measure can help toutale the percent of pavement miles in

good condition to inform maintenance and rehalbiditaactivities.
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Another important differentiation is between inpatifput, outcome, and
productivity measures (Hatry and Wholey 200fputsare the resources used by an
organization, such as dollars spent or gallonsieff ised.Outputsinclude products and
services delivered by an organization, or work $astcomplished such as the number of
miles of roadway repaired or number of passengkasnoiperated; but outputs can also be
undesirable or unintended, such as greenhousengasiens from an organization’s
activities.Outcomeselate to conditions that arise beyond the diaetibn of an
organization, for example fatalities on a roadwatwork. In order for outcomes to be
effective performance measures, they must be at#iibe, at least in part, to the outputs
or other actions taken by an organization. Fingfpductivitymetrics relate to the
development of inputs into outputs and outcomesdirstivity may sometimes be
expressed in terms of ratios or percentages toeateliefficiency, for example dollars per
roadway mile, or percent of right of way acquiredschedule.

A third important distinction, in the context oatrsportation performance
measurement, is between organizational and systerfiirmance measures.
Organizational performance measures may relatanmah resources, fiscal efficiency,
work processes, and other elements internal tancy, whereas systems performance
measures relate to elements of the transportaysters that are observed by the agency
(often through instruments) and experienced byesysisers.

Overall, the GDOT OPM Study summarizes four pritesdor designing a suite
of performance measures:

1. “Meaningfulness- Measures should be clearly defined and undetatde to

technical and non-technical audiences, as apptepiMéhether more relevant to
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an agency’s internal functions or to the experievfcgystem users, measures
should also relate directly to the agency’s goats @bjectives.

. “Practical Measurability— Measures should be easily tracked and evalaated
have associated data that are readily availableasMres should be numeric;
however the underlying data need not always betgatve as qualitative data
can often be quantified.

. “Comprehensiveness and Balane@n effective suite of performance measures
will provide a balanced picture of the agency’sefiveness, including leading
measures related to inputs and outputs (which egrrddictive in nature), and
lagging measures related to outcomes, and effigiehe effective suite of
performance measures will also show synergies ammritple measures; for
example, outputs (which are entirely attributabléhe agency’s actions) should
be linked with outcomes (which are important ancnuegful to external
stakeholders).

. “Conciseness- A suite of measures should not be overly largsomplex
because this can lead to difficulties in commumacaind can complicate the
decision-making process.” (Amekudzi et al. 2012)

Together, these four principles of performance mesasent may be summarized

by what Little (2008) describes aknicality. A clinical set of measures will not waste

time with meaningless data for its own sake, builitrather provide the most important

information necessary to diagnose problems andifgigrotential solutions. Little (2008)

gives the analogy of a physician conducting trigiggn emergency room: it is desirable

to gain more information from less data, savingetiamd cost and expediting treatment.
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Similarly, in Little’s (2008) discussion of infraiacture asset management, “The desire
is, of course, to avoid spending more than necgsdaite at the same time, avoiding
excessive frugality that could bring on calamitouscomes (e.g. major reconstruction,
road closure, catastrophic failure, etc.).” Howe\ditle (2008) goes on to lament that
“despite improved models and streams of real-tiata,d infrastructure asset
management practice is far behind medicine inhtsae of performance metrics.
Agencies responsible for the performance of assetls as pavements, bridges, and
pipelines tend to base their maintenance and rktadilon investment decisions
“primarily on the physical condition of the assatf its actual performance in terms of
service delivery,” even when the “actual naturéhef relationship [between condition
and performance] has proved elusive”; however, ighgyss conducting medical triage
have multivariate statistical tools at their disgposformed by robust research indicating

the linkages between physical condition and medisks (Little 2008).

As described in the GDOT EB-TAM study, the develepand availability of
guality evidence for decision making in medicins kaolved and accumulated over
time. The now accepted concepts of evidence-basatige in healthcare incorporate
“conscientious, explicit, judicious use of curréest evidence... through integrating
clinical expertise with the best available extermialical evidence from systematic
research” (Pati 2011). The GDOT EB-TAM study algescdiscussions of evidence-
based approaches to social policy and educatioichvamilarly emphasize the necessity
of accumulating evidence over time through systemmasearch in order to relate and

attribute particular outcomes to particular actiona variety of contexts (Smith-Colin et
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al. In Press). Since attribution is necessary ésfqgmance measures to be relevant to
resource allocation, a truly clinical set of penfi@nce measures in any context will have
to be based on rigorous research.

Rigorous research may look different dependingheopportunities and
limitations of different contexts; for example, tb@mplex sociotechnical context of
transportation systems poses different challengessiearchers than the relatively
comparable and predictable systems of a human talyever, according to a
systematic literature review related to the GDOTEEM study (Smith-Colin et al.
2014), a growing body of evidence is associatiaggportation system interventions with
particular outcomes, especially in the realms &tgaand injury prevention. As this body
of evidence continues to grow and diversify, anstayatic reviews become more
feasible, transportation agencies may come tomelse and more on research literature
to inform their selection of performance measufdé® authors of the GDOT EB-TAM
study propose a standardized format for reportasg studies in transportation asset
management, and have built a pilot database to dstnade the benefit of accumulating a
body of evidence for this field. (Smith-Colin et bl Press) As agencies improve their
processes for reporting the results of their owrigperance monitoring, they can also
contribute to this growing body of evidence for thenefit of peers and partners.

That the “evidence based” transportation reseatetature focuses most
dominantly on safety and injury prevention implike importance of protecting and
promoting quality of life for human beings throuansportation performance
management. Chapter 3 of this dissertation revteavssportation research literature

related to safety and physical health (section &5)ell as several other quality-of-life
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related outcomes, and other factors related takesuastainability, in order to chart and

evaluate the universe of performance measuressratea.

3.3.3 Setting Performance Targets

Performance targets are defined values for paaiquérformance measures,
which an organization plans to achieve by a pddigooint in time. For example, a
transportation agency may set the performancettafgechieving a 50% reduction in
crashes at intersections by 2050. For targets tadsningful and achievable they must
be set for performance measures — never contexdures with associated action items
that the best available evidence suggests willerfte performance outcomes (Kennedy
et al. In Press, Smith-Colin et al. In Press)viflence linking particular actions to
guantifiable outcomes is not available for somdgrerance measures, those measures
may not be well-suited to numerical targets. Thég/ralso be true if the policy context is
unclear, funding levels are uncertain, or other igoibes exist. In such cases, an agency
may instead express desired achievement in terms tdspirational target” or general
trend direction, such as “toward zero fatalitidsé(nedy et al. In Press).

Important distinctions exist among the similar cgpts oftargets standardsand
guidelines all of which can designate specific numericalresl for specific performance
measures, relating to the design or operationajnams or projects. Targets represent
desired levels of performance, which an agencyssaeklchieve through ambitious
strategies that improve performance. If an ageaty fo achieve its targets,
repercussions could include a loss of credibilitthvgtakeholders, and the realization of a
need to revise future targets and/or strategies.pfimary functions of targets are to (a)

motivate improvement in performance through ambgistrategies, and (b) track the
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effectiveness of agency strategies in achievingei@performance levels. Standards, on
the other hand, represent mandatory levels of pednce that must be achieved. Set by
external or internal stakeholders, if standardshateachieved, the agency (or sub-unit
within the agency) may suffer legislatively or régory defined sanctions such as
lessened funding, or increased oversight of mamgaéporting on corrective actions.
Finally, guidelines are decision tools that an agenay use to develop and/or
implement its strategies for achieving performarn&eidelines may be framed as
decision rules — “if this, then that” - that trigg®pecific actions by the agency; for
example, “if a bus route is performing belaservice standards, then it should be
eliminated or rerouted to improve performance.’effiatively, guidelines may be framed
as desired levels of projected performance, su¢hoates serving business centers
should operate with a maximum headwax afinutes,” or “right of way should be
cleared to provid& sight distance at intersections.” It is often dadie that the same
performance measure be used to define multiplbesfd three related quantities;
however, depending on the context, the relatectasgandard, and/or guideline may not
always be designated at the same numerical value.

NCHRP Report 666: Target-Setting Methods and Dataddement to support
Performance-Based Resource Allocation by Transpontdgencies offers an excellent
review of the state of the practice, and recomminis for target setting at
transportation agencies. According to that reffoambridge Systematics et al. 2010),
the robustness of a target-setting approach depargidy on three factors: (1) whether

or not targets are internally developed or stakddrahput is considered, (2) the amount
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of time available for target setting, and (3) supp@m agency managers and staff to
conduct relevant analyses.

Stakeholder orientation is important to targetisgtbecause both internal and
external stakeholders will ultimately have a rolechieving targets. Internal
stakeholders, including management and front-lemeployees, will have to do the actual
work of implementing strategies for achieving dediperformance. External
stakeholders, such as elected officials, partngairmezations, or the general public, can
influence the context in which performance strasgire implemented, thereby creating
or removing obstacles for achievement.

Time is important because there are many factocsnsider and questions to ask
in order to inform robust and achievable targ’tSHRP Report 66énentions six
successive areas of questioning to support thettgegting process at a public agency:

1. Why is the target needet¥’there a need within the agency? Is there aoreal
perceived need expressed by elected officialsptidic, or other stakeholders?

Will the target help to implement a particular s#ac goal or objective? Can

target-setting break down a large, longer-term gaalsmaller surmountable

pieces?

2. Who will be using the target@ternal users in the agency, or external
stakeholders?

3. How will the target be usedl what activities will this target be relevantoparct
evaluation and selection, systems-level reviewjgatalesign, project delivery,

performance monitoring, or communication to intéoraexternal stakeholders?
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How could the use of this target affect the agemeyilities, constraints, and
achieved performance?

. When should the target be attaineti?hat timeframe is desirable for reporting
achievement, given time horizons related to knoggources and resource
limitations, stakeholder expectations, agency glicison and influence, support
and championship within the agency, and the greatsti-organizational and
political context?

How will the target be calculated and achievétiiat combination of strategies
will be relevant to achieving the target? What lefechange in the chosen
performance metric are these strategies likelychoewve, considering existing
resources?

. What is the targetWhat is the numerical value that the agency ainatoeve,
in the defined timeframe?

Support for analysis is especially necessary wiedimidg the timeframe for

achievement, the method for achievement, and theerioal target. Full answers to the

guestions in these areas can be supported by seh@gearch using technical tools for

forecasting the results of long-term programs. A&sowith choosing performance

measures, target-setting practices benefit froouieat and systematic reviews of the

best available evidence, which link actions to oates. As an agency iterates through

and matures the cycle of performance managemenioyp@nce targets may be adjusted

over time based on first-hand experience and aclaietevidence from other contexts.

In the current state of the practice, there is wialeation among transportation-

related agencies in their ability and desire toestdence-based performance targets, and
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many agencies struggle with setting and achievarippmance targets due to attribution
issues (Kennedy et al. In Press). Where targetsedy different methods may be used to
set different targets within the same agency (CatgbrSystematics et al.2010).

Table 1 shows five common methods of setting tar(mglumns) and how
different contextual factors (rows) play into tlaeget-setting practice at various agencies
that implement each method. Target setting methraage from unilateral executive
edicts based primarily on experience to collabweasienior staff decisions guided by
relatively sophisticated modeling techniques” (Cadtde Systematics et al. 2010). From
a social sustainability standpoint, the targetisgtinethods that prioritize customer
service, stakeholder expectations, and interngdatiare more likely to support the
social resources necessary for long-term achievenmiable 1 also supports the
converse, as it shows that setting performancetsityy edict (which places low priority
on social resources) only tends to be practicegdjancies with shorter histories of
performance based resource allocation. It is atdéalte that target-setting by edict is not
a method that necessarily relies on evidence; valsetes four other methods collect
some sort of evidence to support the target-sefiingess, either from recognized
experts, customers, peer agencies, or technicblsasmarhis accumulation of evidence
depends upon the strength of social resourcesasitttier-organizational relationships,

and the skills of employees.
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Table 1: Contextual factors (rows) for different tget-setting approaches (columns)
used by transportation agencies (adapted from NCHR¥port 666: Cambridge

Systematics et al. 2010)

Political /
Legislative
Influence

Customer Service
Focus

History of
Performance-
based Resource
Allocation

Commitment to
Regular
Communication &
Reporting

Span of Control /
Agency
Jurisdiction

Financial
Resource Level

Timeframe for
Targets

Technical
Resources for
Planning and
Forecasting

Organizational
Structure

Stakeholder
Expectations

Internal Support

Types of
Resources to be
Allocated

Agency Culture

Expert

Customer

Edict Opinion Feedback Benchmarking | Modeling
Varied Strong Strong Varied Varied
. : ... | Highest . .
Low Priority | High Priority Priority Priority Priority
Shorter . Longer . Longer
History Varied History Varied History
Low Priority | High Priority | H19P Priority Priority
Priority
Limited/ Limited
Broad Broad An
Focused y Modes
Few Few Strong Medium Strong
Varied Varied Varied Short Varied
Low Low Low Medium Strong
ey . Varied Varied Varied Varied
Centralized
Low Priority | High Priority | H19P Priority Priority
Priority
Low Priority | High Priority | Priority High Priority Priority
Internal Funding For | Funding For Funding For
Funds And Projects and | Projects and| Varied Projects and
Staff Programs Programs Programs
Less
Oriented to | Stakeholder- | Customer- - .
Performance | Oriented Oriented Competitive el
Management
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3.3.4 Performance-Based Decision Making

If transportation decision-makers regularly receipelated performance
information, this may be used in many types of sleais. These range from day-to-day
resource allocation (such as assigning work taashd)systems management (for example
in traffic operations) to periodic decisions inqkéng and programming that affect the
organization at a strategic level or the transpiariesystem at a network level
(Cambridge Systematics 2010). The GDOT OPM studwpdcathat flexibility is key to
successful performance-based decision making &wadls: decision makers must adopt
“an attitude of learning” which allows the agenty adapt its actions” and “address any
[new] needs and priorities identified by performamaformation” (Kennedy et al. In
Press). Drawing on the GDOT OPM (Kennedy et aPrass) and EB-TAM (Smith-

Colin et al. In Press) studies, aN@HRP Report 666Cambridge Systematics 2010),
some principles of this “attitude of learning” inde:

Multi-purpose metricssome metrics that are used in a variety of dagaty

agency functions should also inform periodic inwestt decisions, define

standards, or be used as guidelines

Future orientation resource allocation should consider existing fanecasted

performance, taking into account the potential@ffef multiple alternatives

Broad economic consideratiodecision makers should investigate the

accumulated economic ramifications of past investsasing the best available

evidence and tools (rather than relying solely endjit-cost analysis, for

example).
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Multiple time scalesinvestments should be made that, according thdisé
available evidence, are likely to contribute pregréeoward short-term and long-
term targets

Data availability: performance data should be housed and shared eficignt
database structures, which can be regularly updatetito which decision

makers have regular access

3.3.5 Reporting and Communication

There are multiple audiences that can make userédnmance information, both
within and outside of a transportation agency. Dejpey on the particular audience,
performance information may be appropriately reggbdn internal or external interactive
websites; as documents that can be downloadedegriand shared; and/or using news
and social media outlets. According to the GDOT Oftily, it is common for internal
and external DOT performance reports to includ@lgis such as “time series charts that
show actual performance alongside numerical tayedsdesirable trend directions,”
dashboard-style dials that illustrate actual acimeent and target values, and sometimes
“photographs, maps and diagrams... to highlight o, projects, and other initiatives
that are tangible and appealing” to the particalatience.

As described in the GDOT OPM study, reporting tteexal audiences, such as
external government agencies, the public, and syaters, “improves the accountability
of the agency and builds credibility and trust"vee¢n the agency and its external
stakeholders. To demonstrate accountability andiluiiy, it is important for an
agency'’s reports to communicate both “its accorhptisnts in areas of high performance

as well as its risks in areas of concern.” Althoaghagency may track certain
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performance measures only for an internal audiahest, when it “can comfortably
include performance information that [reports] Idsan desirable [outcomes] in external
reports, it gains the opportunity to outline stgas for improving performance, and to
identify the resources needed to improve” (Kennetdgl. In Press).

Another important function of external performameporting is to inform the
decisions of those stakeholders who shape thextantevhich a transportation agency
operates. For example, real-time performance regpabout the transportation system
(through websites, mobile applications, and saoi@tlia) can enable system users to
adapt their behavior in ways that improve efficigfi€erris et al. 2013). Likewise,
periodic performance information that attributesf@@nance outcomes to agency
actions can demonstrate an agency’s abilities andtaints to legislators and other
officials who set budgets and define jurisdictions.

Internal stakeholders, such as technical staffraadagers, will often need access
to performance information more frequently, andniore detail, than is released to
external audiences. This can be accomplished thriagalized” reporting or data
sharing in an individual division or office, andtbirough agency-wide internal reports.
Internal communication of performance informati@ncgs an agency'’s functional units
can enable these functional units to collaboratereating performance outcomes, or to
learn from each other in implementing transferraffective practices. (Amekudzi et al.,
In Press)

No matter the audience, performance reportingcsti@al component of the
performance management cycle. If strategic-levelagament may be seen as an

originator for the performance-based decision mgkperformance reporting may be
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seen as the pump or engine that propels the prérmesne cycle of decision making to
the next. Reporting enables evidence to be accuetlénd analyzed over time,
strengthening the basis for future performance-bdseisions both within and outside a

transportation agency.
3.4 Evolution of Transportation Performance Managerent in the United States

In the United States, the more comprehensive psoaksansportation
performance management has recently begun to evalvef a much longer-standing
practice of transportation performance measurenié¢m.use of performance measures
related to the transportation system has beenegporm at the national level many times.
As described in the GDOT OPM study, “tH¥ pL965) edition of the Highway Capacity
Manual first introduced the grading concept foreleaf service (LOS A-F) (Kittelson
2000); measures of bridge health became widely ated Congress established the
National Bridge Inspection Program in responsénéodeadly collapse of the Silver
Bridge in 1967 (Herr 2010); and the pavement camdindex (PCI) was formulated by
the U.S. Army Corps of Engineers in 1978 (Shahin&9 While apparently resulting in
technical metrics, it is important to note that éwelution of transportation performance
measurement through each of these examples relatedy to the outcomes experienced
by human beings and social and economic systena.iH.OS relates to mobility,
bridge health was directly motivated by concernsualsafety and loss of life, and PCl is
linked to ride quality and comfort. Evidently, adtigh not termed as such, early
transportation performance measures in the UnitattSwere motivated by QOL (and

therefore social sustainability) concerns.
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In parallel to the gradual increase in the wideagnase of performance measures
for the transportation system itself, U.S. fedéaal explicitly linked transportation
actions to outcomes in the natural and human enwiemts and instituted procedural
elements that have, over time, merged with andritutéed to the evolution of
transportation performance management. A majomtamid is the National
Environmental Policy Act (NEPA) of 1969, which maneld environmental impact
analysis for all federally funded actions, inclugltnansportation projects, to ensure that
impacts on the human and natural environments woglldonsidered in decision making.
The purpose of NEPA, with is subsequent amendn{erdst recently 1982), is clearly
associated with concerns for social sustainalalitgt quality of life. The law describes its
concerns to “stimulate the health and welfare of'hfd2 USC 84321), to “assure for all
Americans safe, healthful . . . surroundings,”void “risk to health or safety,” and to
“preserve important historic, cultural, and nataspects of our national heritage, and
maintain, wherever possible, an environment whigtpsrts diversity, and variety of
individual choice” (42 USC 84331).

Another transformative federal law was the CleanAdt (CAA) of 1970, which
established metrics, standards, and protocolsefprlar air quality monitoring and
control due to the observed health effects of allugion in vulnerable populations. CAA
regulations associated with the National AmbientQ@uality Standards (NAAQS)
required metropolitan planners and to consideathquality, and public health,
ramifications of transportation systems as earlf11EPA 1971). The CAA amendments
(CAAA) of 1990 strengthened the procedural linkbgéveen managing air quality

(maintaining or striving to achieve NAAQS) and chimg transportation investments. As
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Howitt and Moore (1999) point out, these amendmei®e enacted, in part, in reaction
to two perceived failings of NEPA:

First, although [NEPA] establishes procedural regments for environmental
analysis, the law did not provide substantive giinés for determining which projects
should proceed. Therefore, it did not prevent desismakers from moving ahead with
projects that have adverse environmental impast®rey as these were considered in the
environmental analysis. Second, NEPA'’s project-lyjgrt focus did not sufficiently
address cumulative air quality effects — for examnpbw transportation projects would
affect regional emissions of pollutants. (Howittddvioore 1999)

The legacy of the CAAA of 1990 includes a more mtlprocedural framework
that relies on performance measurement and stakehiolvolvement. Specifically,
MPOs use computer simulations to forecast tranapont demand trends and resultant
emissions for regulated pollutants; these are coedp@ permissible emission levels
defined in the state implementation plan; and pigdting agencies collaboratively
develop transportation plans and programs thateet air quality conformity standards
(Howitt and Moore 1999).

The link between transportation investment andrenmental protection
was reinforced by the 1991 passage of the Interhfuldace Transportation Efficiency
Act (ISTEA), which required that federal funding\t only to those transportation
projects from plans or programs that are in conftyrmith the CAA (Howitt and Moore
1999. Other elements of ISTEA reinforced the img@ace of public involvement and

social context in the transportation decision mgkrocess, which was earlier introduced
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through NEPA. As described A Guide to Metropolitan Transportation Planning @nd

ISTEA — How the Pieces Fit Together
...ISTEA places significant emphasis on broadeningigyaation in
transportation planning to include key stakeholdevko have not
traditionally been involved, including the busines®mmunity,
members of the public, community groups, and otwrernmental
agencies. This challenges transportation professorand elected
officials because meaningful engagement of divers&ests can be

difficult. However, broader participation shouldseme that decisions
will be more responsive to local needs (FHWA/FT84)9

As Ward (2005) describes, transportation agenaessa the United States “took
an increasing interest in considering the sociglaats of their actions on communities”
throughout the 1990s, largely due to leadershtpeatederal level. In the wake of
ISTEA, FHWA and FTA took leadership by issuing aterim policy on public
involvement that endorsed “evaluating public invevhent processes and procedures to
assess their success at meeting... performanceaegunts,” and by publishing reference
guides on community impact assessment and mitig@thard 2005). The next federal
transportation reauthorization bill, the Transpiota Equity Act for the 2% Century
(TEA-21), passed in 1997, “continued the emphasipublic involvement” and sought
to streamline federal processes associated wilekl'crosscutting issues” such as
equity, environmental justice, civil rights, ane tbumulative environmental and social
effects of transportation decisions (Ward 2005k frtlusivity of federally required
stakeholder involvement expanded further with thee 3\ ccountable Flexible Efficient
Transportation Equity Act: A Legacy for Users (SAFEA-LU) of 2005, which required
MPOs to “consult with State and local agenciesaasible for land use management,
natural resources, environmental protection, caagien, and historic preservation”

during the development of long range transportapians (FHWA 2013).
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ISTEA, TEA-21, and SAFETEA-LU were not explicithbased in
performance measurement or management, howevewsrey clearly motivating
changes in the [transportation] planning procesk&rfeier 1996) that collectively
indicated emerging goals such as accountabilitsfpp@ance monitoring, project
prioritization, and expanded communication withradal base of stakeholders. For
example, the FHWA (2013) summarizes that thess f®@Hjuire transportation plans to
contain “operational and management strategiespodve the performance of existing
transportation facilities,” and that they placesp@ensibilities in public officials for
collaboratively “determining the best transportatiovestments to meet... transportation
needs.” The performance orientation of these tramapon bills was strengthened by the
Government Performance and Results Act (GPRA) 6818nd the GPRA
Modernization of 2010, which encouraged performaresed decision making in all
U.S. governmental agencies. Understandably, dahiegeriod from 1990-2012, the
transportation research literature also began teerand more reflect this performance
focus, as evidenced by numerous federally fundddigations. Figure 6 summarizes the
evolution of transportation performance managerdanng this period. The four
generations shown were identified by the GDOT ORMIg expanding upon work by

Bremmer et al. (2005).
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1st Generation
Emerged Pre- 1995

ISTEA, GPRA

* Motivation:
To address
demands for
accountability.

¢ Characterization:
Technically robust
measures track
basic
performance in
traditional areas,
such as
preservation, and
are used for
specific (siloed)
program and
project decision-
making.

References: (NCHRP
Report 357, 1993;
Bremmer 2005)

Emerged 1995-2000
TEA-21

* Motivation:
To address
strategic goal
areas.

¢ Characterization:
A "proliferation”
of hierarchically
organized
measures are
linked to strategic
goals and
business plans,
but they are often
complex and
difficult to
communicate
despite attempts
at reporting.

References: (NCHRP
Report 446, 2000;
Bremmer 2005)

Emerged 2000-2007
SAFETEA-LU

¢ Motivation:
To provide time-
sensitive
information.

¢ Characterization:
A focused and
understandable
set of
performance
measures, related
directly to
strategic goals, are
linked to
performance
targets, and are
regularly made
available through
dynamic and
accessible
reporting tools.

References: (NCHRP
Synthesis 326, 2004;
MNCHRP Report 551, 2005;
Bremmer 2005)

4th Generation
Emerging Post-2007
GPRA Modernization,
MAP-21

* Motivation:
To make performance-
based decisions.

* Characterization:
A concise set of strategic
measures provides a
balanced view of agency
performance.
Performance information
is reviewed regularly as
part of the decision-
making process, with
trade-offs being
considered between
multiple investment
options. Agencies
compare their decision-
making processes and/or
performance levels with
prevailing trends and the
state-of-the-practice.

References: (NCHRP Report
660, 2010; Poister et al. 2007;
Pei et al. 2010)

Figure 6: Evolution of transportation performance emagement in the United States
from approximately 1990 to 2014, showing importaeteral legislation and research.
(Adapted from Kennedy et al. In Press)

Figure 6 cites the motivating federal legislatibattled transportation
performance management practice during this peasdyell as the National Cooperative
Highway Research Program (NCHRP) reports that decdiand provide guidance for
the evolution of the field. As cited in Figure Betfederal motivation for performance
management moved to the strategic level when tivesneface transportation funding
bill was passed in 2012: Moving Ahead for Progiiagke 21st Century (MAP-21).

MAP-21 explicitly established seven national perfance goals for federal highway

56



programs and mandated specific roles for statenagtdopolitan transportation agencies
in a national approach to transportation perforrmananagement. The seven national
performance goals established by MAP-21 are:
Safety— To achieve a significant reduction in traffitdigties and serious injuries
on all public roads
Infrastructure condition — To maintain the highway infrastructure assetesyis
in a state of good repair
Congestion reduction— To achieve a significant reduction in congestiarthe
NHS
System reliability — To improve the efficiency of the surface transgkon
system
Freight movement and economic vitality— To improve the national freight
network, strengthen the ability of rural commurstie access national and
international trade markets, and support regiooahemic development
Environmental sustainability — To enhance the performance of the
transportation system while protecting and enhanttie natural environment
Reduced project delivery delays- To reduce project costs, promote jobs and the
economy, and expedite the movement of people aadsgy accelerating project
completion through eliminating delays in the proj@evelopment and delivery
process, including reducing regulatory burdensiarmoving agencies’ work
practices (FHWA 2012).
These national performance goals were informeganh, by the experience of

state transportation agencies across the UnitddsStarough the involvement of
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AASHTO in the development of MAP-21. Understandakihg national performance
goals reflect goal areas that had already ris¢hedorefront of the state of the practice;
as reported by Pei et al. (2010), the top five roden used goal areas at state DOTs —
just before MAP-21 was developed - included saf@hy security, asset management and
preservation, transportation systems efficiencganizational development, and
customer satisfaction. At the time of Pei et g2810) study- a survey of stated DOTs
with 39 states responding, an estimated 92% of 8aiTs developed strategic plans
most of which with goals in these areas. Accordmthe study, other elements of
performance management were also at differentdesfaimplementation among U.S.
state DOTs in 2010:

68% of respondents reported using performance esatriassociation with their

strategic goals, but the number and use of perfoceanetrics varied widely

among agencies;

78% reported a regular review of their performameasurement frameworks by

top management, and 82% reported a regular revig@réormance data, but the

frequency of this review varied widely;

76% reported the use of performance measures amgengith stakeholders

outside of their agencies;

79% reported some attempts at setting performargets, mostly through

deliberation among decision makers rather thanemsiic process. (Pei et al.

2010)

The passage of MAP-21 was largely meant to elavatsportation performance

management processes across the United Statémtsd teast all DOTs and MPOs, and
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transit agencies that receive federal funds, wowdgt a minimum level of performance
management practice. The law requires that FHWAdagmspecific performance
measures for each of the seven highway-orientel$ go@ be used by DOTs and MPOs,
and that FTA establish national measures for ttataie of good repair, planning, and
safety. At the date of this dissertation, USDOT heldased only two of at least eight
expected Notices of Proposed Rulemakings to imphtite performance measurement

requirement of MAP-21. (CalTrans 2014)

3.5 Performance Management across Organizations, dadictions, and Scales

The performance management concept can be appliedny types of decisions,
including transportation planning, design, and apens, as well as organizational
decisions related to human resources, organizatsbnecture, and customer service. In
U.S. states and metropolitan regions, many tramsian-related decisions involve
multiple stakeholders and actors. Transportatiammhg, in particular, is broadly
recognized as an inter-organizational processadt) federal legislation created
Metropolitan Planning Organizations (MPOS) in tl9& Qs specifically “to ensure that
existing and future expenditures for transportaparjects and programs were based on a
continuing, cooperative, and comprehensive (3-@nphg process” (FHWA and FTA
2007). Now, transportation planning is meant tddeooperative process designed to
foster involvement by all users of the system, sagkhe business community,
community groups, environmental organizations ttaeeling public, freight operators,
and the general public, through a proactive pytiticipation process conducted by the
Metropolitan Planning Organization (MPO), state Bément of Transportation (state

DOT), and transit operators” (FHWA and FTA 200Arthermore, as described by the
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US DOT, “[t]ransportation planning must be coopembecause no single agency has
responsibility for the entire transportation systéfFHWA and FTA 2007).

Government agencies that are responsible for dpivg@nd managing the
transportation system can be understood as pudtioistransportation executors.
Typical transportation planning and implementafiamctions are carried out by MPOs,
State DOTs and other transportation executors (FFANAFTA 2007):

MPOs, which are “transportation policy-making begfimade up of

representatives from local government and tranaport agencies with authority

and responsibility in metropolitan planning areastablish the setting for a

continuing, cooperative, and comprehensive (3-@ypihg process. They also

conduct planning studies and evaluate alternataresportation improvement
options, as reported in a Unified Planning WorkdPam (UPWP); prepare and
maintain a long-range (20-year horizon) Metropalifaansportation Plan (MTP);
and develop a short-term (four-year) Transportalmoprovement Program (TIP).

MPOs must take care to involve the general pulniet @her stakeholders in each

of their other planning functions. Typically, MP@s not provide engineering or

operations functions for project implementatiort, tmey will “provide an overall
coordination role,” by approving the allocationfohds for multiple phases of
project implementation. In air quality nonattainrhareas, MPOs are also
responsible for coordinating the State ImplemeateRlan for air quality. Some
states also allot their MPOs additional powersaltocating funding, or managing

land use and urban growth.
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State DOTSs’ transportation planning functions id@ypreparing and maintaining

a Long-Range Statewide Transportation Plan (LRSWRf), a minimum 20-year

planning horizon, and developing a short-term (dry&tatewide Transportation

Improvement Program (STIP). The DOTs must take tainclude the general

public in these two processes, and to coordinatie ether stakeholders. For

example, the STIP incorporates the TIP(s) develdyyeahy MPOs in the state.

Beyond transportation planning, DOTs are often@asjble for the design,

construction, operation, and maintenance of stateed transportation facilities

and services. State-owned transportation faciltyipgally include roads,
highways, and bridges, but they can also includenaiter, and surface public
transit modes.

Other public and semi-public organizations direatlyolved in planning and

implementing transportation systems and servicglsdie tolling authorities,

ports, local governments, special districts, andlipuransit providers. Each of

these types of agencies may own, operate, or niaidifferent portions of a

regional transportation network.

In general, the planning and implementation ofeagl transportation
infrastructure and services span a multi-orgarorati context. Therefore, it is also
important for performance management structuregamecesses to be coordinated across
the multiple relevant organizations. MAP-21 reqgsiiPOs and state DOTSs to integrate
each other’s (and public transit providers’) goalgectives, performance measures, and

targets — at least by reference - into each of then transportation planning processes.
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As described by FHWA's (2013Berformance-based Planning and Programming
Guidebook
This does not mean that each agency must use tme gpals,
objectives, and measures. Unique local circumstsynagency-specific
issues, and differences between urban and rurabhsarean all spur
variations among agencies in the emphasis placed ddferent
performance areas. However, it is important thatlgoand objectives

of various transportation agencies working in them& areas are
supportive of each other.

Transportation executors often have overlappinigtersecting jurisdictions at
different spatial scales. For example, a state D@ Ttypically interact with multiple
MPOs within the state, each of which may interaithwultiple transit agencies and
multiple local governments whose jurisdictionsd@npletely within an MPO boundary.
Part of the challenge of performance managemesuc¢h a context is to develop goals,
objectives, and measures that appropriately adtlnessansportation needs and priorities
at each spatial scale. The sociotechnical trateiian system crosses political
boundaries, and transportation executors who mekisidns at larger spatial scales face
the challenge of choosing performance metricsdahatelevant to all of the
sociotechnical contexts at smaller scales withairtjurisdictions.

The challenge of performance management acrosgpiewpatial scales is
presented by the requirements of MAP-21. MAP-2Lireg USDOT to define
performance measures in several categories, whithewegularly reported on by state
DOTs, MPOs, and transit agencies that receive &diends. At minimum, safety-related
measures for all agencies will include injuries &dlities; infrastructure condition
measures will address pavements, bridges, andttsdate-of-good repair; traffic
congestion measures will be formulated to suppamgestion reduction and system

reliability; freight movement on the Interstate &ys will be tracked to support
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economic vitality; and environmental sustainabifitgasures will address mobile
emissions. To be effective, the performance measigéned by USDOT must be
ubiquitously relevant to all states and metropaolitagions, which MAP-21 then requires
to set contextually appropriate performance tarfggteach federally defined
performance measure. It is so that they can apiatefy support performance
management within various contexts at multiple igpatales that MAP-21 performance
measures are to be developed “in consultation 8t#tes, MPOs, and other
stakeholders” (FHWA 2012). State DOTs, MPOs, aaddit agencies that receive
federal funds will then report progress toward itih@igets on an annual basis. If a
performance report shows inadequate progresseplantiy infrastructure condition or
safety measures, the reporting agency must idecuifyective actions and develop an
annual improvement plan. Performance measuresaagelt$, and the strategies for
making progress, must also be described in longeg@hanning documents; and
transportation improvement programs. (FHWA 2012)

Federal requirements for performance reporting@sated with national
performance goals does not preclude state DOT84d@s from setting and using
additional performance measures beyond the mandateasures defined by USDOT. In
fact, due to the context-sensitivity of transpodiaimpacts on quality of life and
livability at the local level, it is highly unlikglthat federally mandated performance
measures will meet all of the performance managémesds of transportation executors
working at smaller spatial scales. Figure 7 indisdhow, as spatial scale becomes
smaller from the federal to the local level, thémgon of “performance” in terms of

goals, objectives, and performance measures, neasiie more specific and context-
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sensitive. Effective performance management bysprariation executors at each smaller
scale will likely require a larger set of perfornsammeasures than what is actually
reported to external stakeholders. Performancesunea at the federal scale are, in part,
meant for drawing comparisons among states andngdor the purpose of allocating
federal dollars. In order to be useful in comparigbese federal metrics must be few and
focused enough to effectively apply across a wialéety of state and regional contexts.
Within a particular region, however, characterssticat distinguish it from other regions
may delineate needs that require additional perdoica measures to guide decision
making. Therefore, any given region or localitylwKely find uses for performance

measures that are mandated from multiple leveégsgdographical hierarchy.

Consultation Increasing

Context-
Sensitivity

Mandates

Increasing
Performance

REGIONAL SCALE Specificity
(Metropolitan or Rural)

Figure 7: Lines of Communication along Jurisdicticad Hierarchy for Transportation
Performance Management
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Figure 7 is organized according to a geographieabhchy of jurisdictional
perspectives. Transportation executors operatitayger geographic scales may mandate
performance measures to those operating at sngadggraphic scales, and the smaller-
scale executors are in turn required to reportoperédnce results. At the same time,
performance-based perspectives of the socioteditraresportation system operating at
larger scales must be the most basic, generallexidle enough to encompass and allow
comparisons to be drawn among all of the variousgeetives at smaller spatial scales.
Just as federal executors are designing MAP-2bpaegnce measures “in consultation
with” (FHWA 2012) stakeholders that operate at demalpatial scales, state and regional
agencies can likewise use similar methods. ifhgrtant to note that hierarchical and
consultative models of inter-organizational perfanbe management are not mutually
exclusive, at any spatial scale. For example, tf& Government Accountability Office
reported two notable hybrids of hierarchy and ctiation in the relationships between
transportation-focused agencies, based on a sofMdOs and interviews with federal
and state transportation representatives in 2009:

MPOs and federal agencies both view “informal iatéions— such as regular

meetings, technical assistance, and review oftaility conformity analyses— as

an important aspect of oversight.”

A large majority of MPOs (about 80% of the survegpondents) report that state

DOT officials are involved in their boards and coittees, and federal officials

are involved in over 55 percent and 70 percent BVoards and committees,

respectively. (GAO 2009).
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As U.S. transportation executors in various regsinge to meet the
requirements of MAP-21 and advance performance ganant more broadly in their
jurisdictions, some performance management funstaii be appropriately undertaken
independently, within individual agencies, whereteers should be undertaken through
close collaboration among two or more agenciedeht regions are likely to develop
different mixes of hierarchical and consultatreéationships to meet the needs of
transportation decision making, depending uporsgeific intersections of
jurisdictional responsibility. Depending upon teographic scale, and the particular
strategic goals involved, it may also be appropriat more traditional transportation-
oriented agencies to partner with a variety of otities. As described by the
Performance-based Planning and Programming Guid&boo

In relation to many goals (e.g., safety, economitlity, asset
preservation, health, and environment), non-tramsgi®mn decisions
and strategies (e.g., driver behavior, vehicle tesbgies, and land use
patterns) play an important role in determining aachieving desired
outcomes. Therefore, setting goals and objectivag hghlight the
important role of collaboration between transportat agencies and
other partners, such as local governments, thenassi community,

freight communities, law enforcement, housing amsnceconomic
development organizations, and others. (FHWA 2013)

For example, a 2014 performance measurement wqoksbsted by Broward
MPO in Fort Lauderdale, Florida (Lane et al. ungsh#gd repor) included stakeholders

from several transportation executors in the Séilhida region (Broward MPO, Florida

® The workshop was facilitated by the author of thissertation on August 14, 2014, as part of a
technology exchange project for FHWA’'s Communityidh Metrics searchable database tool
(temporarily hosted at http://www.planningcommugstcom/communityvisionmetrics/), funded by the
Southeastern Transportation Research InnovatiovglbDpment, and Education (STRIDE) Consortium,
the federally funded University Transportation @erior the Southeastern region. The technology
exchange project was led by Leigh B. Lane at thet€@dor the Environment at North Carolina State
University, and the author of this dissertatiorilfeted two of the five workshops sponsored by the
project, on behalf of the IRG at GA Tech. The pebjgas being conducted concurrently with the wgtin
of this dissertation, and the full report is exjgeicto be published by STRIDE in December, 2014.
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DOT, Broward County Transit, Broward County Trafftagineering, South Florida
Regional Transportation Authority) as well as ncaditional collaborators representing
the public health field, such as the Florida Deperit of Health (DOH) and public health
research consultants. DOH representatives arebocodsors in the Broward Complete
Streets Initiative, which is working to develop foemance measures and policy
guidelines that link investments in multimodal spartation infrastructure.
Transportation executors who participated in thekatoop benefitted from input from
the public health representatives, who have adoedata and experience with data
collection methods that can add value to livabititiented transportation performance
measurement.

Focusing on shared goals and objectives acrosspieutansportation
executors and other partners can help to estatdisimon motivations for team-oriented
decision making. As described by Gilboa, (2011)d@ps that differ in their motivation
may find it hard to make coherent decisions, anldef/ do, the decisions may be very
conservative, and may also be swayed by charismpatgonalities.” This challenge can
be compounded when participants in group decisiakimg may be operating upon both
conscious and unconscious motivations. For tlasar, Leleur (2012) points out that
“working in groups should be... carefully designed @anepared” in order to develop an
explicit common motivation which can facilitate gppdecision making. As with the
various stakeholders represented in Broward MPZD&4) performance measurement
workshop, livability and quality of life (QOL) atienplicitly common goals for all public
(governmental) agencies because of their respdibsiiol use public funds to support the

well-being of the public. The goals of livabilizgnd QOL may also resonate well with
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other stakeholders, such as certain business cormesusnd public interest groups.
Therefore, focusing on this common motivation t@iove livability and QOL through
“carefully designed and prepared” collaboration ama variety of stakeholders may be
more likely to support coherent decision making.

Performance management can be seen as a prodasklofg social
sustainability within organizations, and among aigations in a multi-jurisdictional
context. This is because performance managemelstaacial capital that can be
leveraged for decision making. The social sustaityabuilt within and among public
agency transportation executors, and their otheneis, can help these agencies make
better decisions that ultimately lead to bettealility and QOL outcomes for their
constituents. Better livability and QOL outcomepsart social sustainability in the
broader sense of sustainable development. Sectiotissusses additional processes that
can be augmented by performance management pesdiplpromote livability and QOL
outcomes. The design of organizational structaresprocesses, including interactions
among multiple organizations in an inter-organizadil context, constitutes a major
component of “strategic-level management” in thégyenance management cycle.
Additional concrete examples of inter-organizatioetationships and structures at
different scales of transportation decision makirgude:

Kansas DOT (KDOT) has a hierarchical relationshiihnthe “approximately 180

transit providers covering 99 of the state’s 106nt@s,” which receive state

financial support. KDOT’s Transit Management Offroenitors the performance
of these transit providers using the TransportdiorRegionally Accessible

Communities in Kansas (TRACK) weighted scorecatte TRACK Scorecard
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includes performance metrics in the areas of S48£196), Customer Satisfaction
(30%), and Fiscal Efficiency (30%), and context mastrelated to Customer and
Operations Information (weighted 10%). (KDOT 2014)

The Active Transportation Committee established\tasatch Front Regional
Council (WFRC) is a consultative working group caised of elected officials,
Utah DOT, Utah Transit Authority, and the Utah Bement of Health. The
group’s purpose is to ensure that public healttoissidered when establishing
transportation performance measures. (WFRC 2014)

The Virginia 2012-2016 Strategic Highway SafetyrPleas developed under the
guidance of an inter-agency steering committeaugioly the Virginia DOT,
Department of Motor Vehicles, State Police, Departof Health, Department
of Education, Department of Fire Programs, andasgmtatives to provide local
perspectives from the Association of Chiefs of Eohnd the Hampton Roads
Transportation Planning Organization. Togethers¢hegencies set a long-term
goal (with supporting strategies) to reduce deatttssevere injuries on
Virginia’s highways in half by 2030. (VDOT 2014)

22 of the 26 MPOs in the state of Florida haveért into formal arrangements
to coordinate regional transportation planning\watoéis with one or more
neighboring MPOs" (Center for Urban Transportattasearch 2010).
Supporting this effort, the Florida legislatureadsdished a statewide Florida MPO
Advisory Council (MPOAC) “to augment the role oflimidual MPOs in

cooperative transportation planning.” (FHWA 201hjsIcase represents an
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emerging trend of multi-jurisdictional planningnmega regions, which can exist

within or across state boundaries.

3.6 Performance Management in other Sustainabilitydriented Processes

Performance management can help public agenciegsctume more socially
sustainable by strengthening the logic and sysieatatn of institutions, and by
developing and preserving institutional knowled§e public agencies become more
socially sustainable, within and among themseltresy ability to promote social
sustainability in a broader sense can also begitiened. Several notable processes,
currently used by transportation agencies to advéme goals of social sustainability for
the wider society, can be strengthened by integggierformance management concepts
into their operation. Some of these processesuarertly mandated, or supported, at the
federal level in the United States, whereas othave just begun to emerge at the
frontiers of practice. This section discusses thteqtial for integrating performance
management concepts into four important and relatedesses/perspectives, all of which
have been used by transportation practitionersitarece social sustainability goals in
wider society: environmental justice, community ampassessment, context sensitive
solutions, and health impact assessment. Thes®athe only important perspectives
that can be used to implement livability; the NaibAssociation of Regional Councils
(NARC) Livability Literature Review: A Synthesis of Curr@racticedescribes many
other relevant perspectives including as smart tirpgomplete streets, lifelong
communities, safe routes to school, new urbanisansit-oriented development, and
placemaking (Young and Hermanson 2012). Howevdikeithese other perspectives,

which focus more on design principles, the fouuperspectives of this section are
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process-oriented, with steps that can be linkedistedrated with performance

management.

3.6.1 Environmental Justice Analysis

Environmental Justice (EJ) is a federally mandaedpective, formalized by
President Clinton’s 1994 executive order (EO) 128%leral Actions to Address
Environmental Justice in Minority Populations aral-Income Populations. Amekudzi
et al. (2012) explain that the EO required thafekrally funded agencies “identify and
address disproportionately high and adverse hurealirhand environmental effects of
their programs, policies, and activities on minpahd low-income populations.” In this
way, the EO combined the foci of “two previous regions: Title VI of the 1964 Civil
Rights Act, which focuses on nondiscrimination, #mel 1969 National Environmental
Policy Act (NEPA)” (Amekudzi et al 2012). Howevéhge legislative legacy leading to a
formal mandate for EJ is actually much deeper, ing “many statutes, regulations,
and policies” McDonough-Bragg (2003):

[In] 1964, Title VI of the Civil Rights Act was sl by Congress,
stating that, “No person in the United States shail the basis of race,
color, or national origin, be excluded from parpaiion in, be denied
the benefits of, or be subjected to discriminatioder any program or
activity receiving Federal financial assistance.” h& National
Environmental Policy Act of 1969 (NEPA) stated tlodlowing
objectives: “...Assure for all Americans safe, heilthproductive, and
aesthetically and culturally pleasing surroundingglaintain...an
environment which supports diversity, and varietly individual
choice...achieve a balance...which will permit higmd&ads of living
and a wide sharing of life’s amenities.” Althougtamy agencies have
carried out these objectives with a slant towarde tmatural
environment, the statutes and regulations themsetigarly state that
both natural and human environment issues are toctesidered
equally. The Federal-Aid Highway Act of 1970 stdtes the following
issues must be taken into account as part of aeuisaking:

» Community cohesion.
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* Availability of public facilities and services.

» Adverse employment effects.

» Tax and property value losses.

* Injurious displacement of people, businesses, amd.

* Disruption of desirable community and regional gtbw

Formal integration of EJ considerations into tramwigtion policy followed

Clinton’s executive order. The U.S. DOT Order 5@1i0 1997 “established the process
for the DOT and its operating administrations tiegnate [EJ] goals ... within the
framework of existing requirements.” Based on ider and subsequent regulations,
the FHWA and FTA definition of EJ can be summariaschaving three fundamental
principles (Amekudzi et al. 2012):

1. To avoid, minimize, or mitigate disproportiongthigh and adverse
human health and environmental effects, includiogjad and economic
effects, on minority populations and low-incomewapons (burdens);

2. To ensure the full and fair participation by albtentially affected
communities in the transportation decision-makimgcpss (process);
and

3. To prevent the denial of, reduction in, or sfg@int delay in the
receipt of benefits by minority and low-income gapans (benefits).

These principles are applicable for all phases aijgct development
for any agency receiving federal funds, whether ithprovement is
federally funded or not.

These principles speak to the establishment of ijjugiusive processes (ensuring
full and fair participation of stakeholders in d@on-making), and the accomplishment of
equitable outcomes with regard to the distributbbenefits and burdens. As discussed
in section 2.6 of this dissertation and illustratedrigure 4, inclusive processes at a
public agency can increase the social resourcakableato that agency, and lead to an

increase of social sustainability in the wider sbei Robust (i.e. “full and fair”)
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stakeholder inclusion is a critical component déetive performance management
because it formalizes the feedback loop througltlvhn agency can consider its context
(as introduced in section 3.2 and Figure 5) ingrenbince-based decision making.

Because EJ is federally mandated for federally édgnentities, it is becoming
institutionalized at many transportation agencheaekudzi et al. (2012) describe the
state of EJ practice at state DOTs along a comimoiithree phases of maturity:

Phase | is “activity based,” characterized by threnfalization of guidelines and

procedures for public involvement and technicalyssato identify the

distribution of benefits and burdens of the tramgimn system.

Phase Il is “performance-based,” characterizechbydevelopment of quantitative

performance measures and public opinion survegseetio EJ.

Phase Il strengthens the linkage — or feedbadi {dzetween performance

measures, customer opinions, and revised EJ guedetind procedures,

completing the cycle of performance management.

Based on a literature review and targeted surveylAudzi et al. (2012) found
that “common elements of EJ programs and initigtjwecluded] public involvement
programs, project analyses to determine burdensdemtify disproportionately high
impacts, and documentation. Less common elemecitgd@ formalized EJ policies;
before-and-after studies to determine whether Edooues are being met ... and linking
EJ analysis results with decision making.” In otiverds, the state of the practice shows
“most DOTSs are in the Phase | stage of the matad&fe.” Based on this study, the
researchers identified that “the next step” foraleging maturity “is to measure EJ

outcomes of transportation projects”; that isncorporate performance measurement
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into EJ processes, with the aim of integratingehssrformance measures into a
complete cycle of performance management (Amekeidal. 2012). Amekudzi et al.
(2012) catalogued 28 performance measures in 8ageas related to EJ; these and other

metrics will be discussed in detail in Chapter 4hi$ dissertation.

3.6.2 Community Impact Assessment

Community Impact Assessment (CIA), “is an iteratprecess of understanding
potential impacts of proposed transportation atoéizion affected communities and their
sub-populations throughout transportation decisnaking” (Kragh 2003). Like EJ, the
evolution of CIA practice in the United States camn¢ of the joint legacy of NEPA and
Title VI of the Civil Rights Act. Also like EJ, ClAkeeps public involvement at the center
of decision making. As Mary McDonough-Bragg desedlat the third national
workshop on CIA:

Public involvement is a tool to be used to makéebetecisions; gain
data and information not available elsewhere; urst@nd and respond

to the needs, values, and concerns of the pubiioym the public of
plans, activities, and decisions; and encouragelipunderstanding.

CIA uses a holistic approach and considers “a conityjas a whole entity”;
robust public involvement allows a CIA practitioter‘become an advocate, a
champion, an ombudsman” on behalf of each commueityed, and its subgroups
(Kragh 2003). Public involvement is meant to beig&d into every step of a CIA
process, which also includes:

Define the project area and impact area for study

Develop a community profile considering multipleegtion: “Where are the

neighborhoods? How do people get around? Are ttteldren, elderly, disabled,
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low-income, or transit-dependent persons in themnamity? Is there access to the

downtown? What is the community’s vision for it&8l{Toth 2003)

Analyze impacts including “safety; mobility/accessmmunity cohesion;

displacement of people, businesses, and farmsyrssleenployment effects; tax

and property value losses; noise; access to pf#ulilities and services; aesthetic
values; destruction or disruption of man-made aattdnal resources; disruption of
desirable community growth; nondiscrimination; arler community issues”

(Kragh 2003)

Identify solutions, considering the anticipated aufs of all alternatives

Document the process, findings, commitments, ancooues

Through this process, CIA practitioners see themesehs part of a movement
within the transportation field, focused on becogristewards of transportation dollars”
(Kragh 2003) in order to better promote qualityifaf in the communities they serve.
This perspective incorporates EJ consideratiorssjsanlosely aligned with the desire to
promote livability and social sustainability.

The CIA perspective is relevant at all stagesarigportation decision making,
including planning, project development, operatiamg maintenance (McDonough-
Bragg 2003). Many of the CIA process elements peridie cycle of performance
management, with the documentation element beimgtalperformance reporting. As
performance-based decision making has become rmareegognized priority in
transportation, some work has been done to catl@oimunity-oriented performance
measures, which can be used in CIA processes.dsignificant effort in 2011-2012,

FHWA funded the development of the Community VisMatrics searchable database
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tool*. The database includes more than 1700 metricsgeared and searchable
according to community and livability-related thenfe.g. accessibility, community
engagement, safety, etc.), geographic scale (@ngus block, neighborhood, corridor,
region, etc.), setting/density (e.g. rural, dowmowetc.), and transportation mode. Many
of the performance measures contained in the dsg¢adr@ discussed in Chapter 4 of this
dissertation, with a focus on the metropolitan eghtParallel with the writing of this
dissertation, the author engaged in a technologiiange project, in partnership with the
Center for Transportation and the Environment attNGarolina State University and
funded by the Southeastern Transportation Reselmabyation, Development, and
Education (STRIDE) Center, focused on introduchg tatabase to potential users at
transportation agencies. One agency involvederptioject, the Atlanta Regional
Commission, is featured prominently in the casdyspresented in Part Il of this

dissertation.

3.6.3 Context Sensitive Solutions/Design

The Federal Highway Administration Primer on Comtg&nsitive Solutions
(CSS) provides a helpful summary of this processfptive (FHWA nd):

The CSS process is a collaborative, interdiscgiyn holistic
approach to the development of transportation ptge. It involves all
stakeholders, including community members, electBdals, interest
groups, and affected local, state, and federal agen It puts project
needs and both agency and community values oneh péawing field
and considers all trade-offs in decision making.

The process differs from traditional processeshattit considers a
range of goals that extends beyond the transpomaproblem. It
includes goals related to community livability asdstainability, and

* Temporarily hosted at http://www.planningcommuestcom/communityvisionmetrics/. As of the date of
this dissertation, FHWA expected to launch a peenamwebsite during 2014.
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seeks to identify and evaluate diverse objectiagkee in the process
and with greater participation by those affectetheTresult is greater
consensus and a streamlined project during lat@ges of project
development and delivery.

Like CIA, CSS processes “are often associated @aign,” but “the approach is
most effective when used during each step of ptanand project development” (FHWA
nd). While CIA takes care to define “community” lstically, CSS extends this
perspective to define a “context” including:

The natural environment,

The social environment, community characterispesceptions, values, and

culture

Function and design of transportation infrastruetur

Transportation behavior

Economic environment, including land uses and degece of businesses and

residents on transportation infrastructure

As FHWA further describes:

Some aspects of context might be viewed positiyebne stakeholder
group and negatively by another. For example, sl regional
traffic might be a positive for the owner of an @uriented business
and a negative for the area's residents. Descniof the context
should use objective, value-—neutral language tdlece the

perspectives of all stakeholders without judgingiclwhaspects are
good or bad.

This approach of using objective language allowstmsensus to be built among
diverse stakeholders with (potentially) differinglwes and priorities. Like EJ and CIA
processes, CSS relies heavily on stakeholder iewoént, but it extends beyond these

processes by focusing more heavily on building easas among diverse stakeholders.
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According to FHWA (nd), consensus should be dewedoground several issues before
identifying solutions:

The project context,

Problem to be addressed,

The implementation plan, decision-making procesksrates,

Vision, goals, and evaluation factors.

This focus on consensus building allows the dexigiaking process to become
“less contentious as the design becomes more cam{BElWA nd). In other words the
number of unresolved issues decreases more rapidhytime for CSS processes, as
illustrated in Figure 8. While CSS practitionersyntake more time on public and
stakeholder involvement as “a primary activity ganl the project,” this proactive
inclusivity can ultimately lead to more effectivedamore easily implementable decisions
(FHWA nd).

Several components of CSS directly link with theleyf performance
management introduced in Section 3.2: definingssomi, goals, and evaluation criteria
(i.e. metrics), analyzing tradeoffs, and considgtime context and community values. A
performance measurement framework for CSS hasitleatified as including balance
between project-level and organization-wide measwae well as balance between

process-oriented and outcome-oriented measures.
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Figure 8: Comparison of the unresolved politicalsses (value conflicts) over time
throughout the life of a traditional transportatiordecision making process and a CSS
process (adapted from FHWA nd)

This balance is important because each measuretypplements its partner. While the
success of CSS can ultimately be seen through megshbe effectiveness of individual
projects, organization-wide measures are impottanapture trends across multiple
projects. These complementary categories can tegetform the development of
agency-wide training, project development manuais, project management strategies.
With respect to processes and outcomes, “CSS-tghaiteesses... are closely linked to
CSS policy goals” (TransTech Management et al. 2064ther words more desirable
outcomes are linked to more effective processexddses such as stakeholder
involvement, the use of multi-disciplinary teami¢égeiaatives analysis, consensus

building, and implementation often “can be measumealtimely fashion, without
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imposing unrealistic staff burdens.” In comparisoatcomes “may require a greater
investment in collection of new data, and are oftarder to track over time”, but
“agencies should ideally seek a balance betwedndategories” due to the strong
linkage between them. When both process and outcoeasures are tracked, problems
in an agency’s decision making process may be dsgmh and improved process may be
manifested in improved outcomes. (TransTech Managewet al. 2004) Specific
measures for processes and outcomes at the panj@cirganization levels are discussed

more in Chapter 4.

3.6.4 Health Impact Assessment

Health Impact Assessment (HIA) is defined as “a loimration of procedures,
methods, and tools by which a policy, program,rojgct may be judged as to its
potential effects on the health of a populatiorg #re distribution of those effects within
the population” (European Centre for Health Poli®@9). This definition implicitly
incorporates both quality of life and equity outesneach of which is a central aspect of
social sustainability. Within the context of HIAgalthis defined as “a state of complete
physical, mental, and social well-being and notehethe absence of disease or
infirmity” (WHO 1948). This comprehensive, or haicsview, of health impacts, the
outcomes of concern for HIA may often overlap wibse of EJ and CIA. As described
by Ingles (2013, “a few transportation projects in the Unitedt8¢a.. have been

analyzed for their potential impacts on public bedbut] this is not the norm.” When

®> Amy Ingles’ (2013) Master’s Thesis makes refereaca yet-unpublished work, “Incorporating Health
Considerations into Collaborative TransportatiorctiBien Making,” which at the time of the writing of
this dissertation was still in preparation for pastion by co-authors (Ingles, Fischer, Barrelled a
Kennedy), including the author of this dissertatiQuotations and findings citing Ingles (2013)hist
dissertation may also appear in the yet unpublisjo@atly-authored work. Some findings have alseibe
presented at the American Planning Association AhMeeting in 2013.
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such analysis is conducted, it is typically donephplic health professionals rather than
transportation professionals. However, the impagaof multidisciplinary collaboration
between transportation agencies and public hegkh@es in this area is becoming more
recognized (National Research Council 2011, Lydrad.€012).

A complete HIA process includes five stages (UCI0A 2, Harris et al. 2007,
National Research Council 2011), as listed in T@ble practice, however, most HIAs
tend to stop at the point of making recommendatioritoring and evaluation is often
neglected due to funding limitations. This meara HiIA processes have not been linked
with an ongoing cycle of performance managemerntiwihe agencies that perform
them. Even if both HIA and performance managemergpectives have been adopted by
a particular agency, the current practice has #tegh out of phase with each other,
despite the concepts showing many logical linkagesdescribed by Ingles (2013):

The goal of both HIA and performance managemerot istilize the
analysis of performance data, whether projecteédaual, as an input
to feed back into the system and improve outconiea project,
program, or policy. The difference is that, withditional performance
management, the analysis takes place after impleten; while the

bulk of HIA takes place before implementation, pkcéor the
monitoring and evaluation of outcomes.

So long as health is understood according to the)8K1948) holistic
definition, the process of HIA is conceptually veignilar to CIA, which has a somewhat
longer history in transportation. Both HIA and Ca&sess the impacts of programs and
projects on the wellbeing of a community, and betiphasize the input of the
community as an important information source talguhe assessment. Also, both have
the potential to become more effective tools fampoting social sustainability by
integrating a performance-based approach. Tabt®®sparallels between the stages

and activities of HIA and PM, which could allow isportation agencies to draw
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linkages that strengthen the effectiveness of HiAit becomes a more prominently used

tool.

Table 2: Linkages of health impact assessment (Hlggages linkages to performance

management (PM)

HIA Stage Activity Description Linkage to PM

Screening

Scoping

Assessment

Decision Making &
Recommendations

Monitoring &
Evaluation

Requires evaluation of agency

Determine if HIA is necessary and feasibleontext, especially abilities and

Determine what level of analysis is

appropriate given the community/project

context and agency context

Collect and analyze quantitative and
qualitative data and input from
stakeholders to identify and prioritize
impacts, and develop initial
recommendations

Recommend actions to promote desirable
(and mitigate undesirable) health outcom

- Monitor actual health outcomes after

limitations

Requires a clear vision of desired
HIA outcomes, health related
goals to guide analysis, an initial
set of performance measures, and
an organizational plan for
conducting the remaining analysis

Requires performance measures,
tradeoff analysis, and evaluation
of prospective actions

This is the “allocate
resources/implement decisions”

es?tep

This is the “measure & monitor

decisions are implemented, and comparactual results” step. It should lead
them with the projected outcomes from into reporting performance,

analysis

- Evaluate the HIA process and identify

the impacts of process elements on
recommendations and outcomes
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CHAPTER 4: APPLYING PERFORMANCE MEASURES IN A COMPL EX

SOCIOTECHNICAL CONTEXT

4.1 Introducing the Stacked Systems Framework

Transportation - that is, the multimodal networkrahsportation infrastructure
and services - can be viewed as a sociotechnistdmsy(Fischer and Amekudzi 2011)
because it includes both human/social and infrestra/technological components
(Campbell et al. 2012; Moore 2007). Building upba tliscussion of sustainability and
sustainable development in section 2.2 of thisedliation, it is important to acknowledge
that transportation systems exist within a broaheme complex context including
environmental, economic, social elements. Alssydpartation is just one example of
socio-technical operationthat leverage natural and built environmental neses to
generate social and economic capital. Indiogcle modefor sustainable development,
introduced in section 2.2 of this dissertation,iedechnical operations are represented

“where the rubber meets the road.”

4.1.1 Adapting the Bicycle Model to a Systems Mamgnt Context

Thebicycle models a useful conceptualization for understandirggredationship
between social, economic, and environmental presessit it is not particularly useful
for applying performance measurement in a compbeiogechnical context such as
transportation systems management. In order toydpelbicycle model to this context,

the role of the socio-technical transportation elystmust be discretely characterized
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apart from, but in interaction with, the rest o thuilt and natural environment, and the
rest of socioeconomic situations. In the word€béckland (1999):

Cursory inspection of the world suggests it is angicomplex with

dense connections between its parts. We cann@ waih it in that

form and are forced to reduce it to some separatgasawhich we can
examine separately.

Reducing the “giant complex... to separate areasWallus to more
systematically analyze, and thereby to some estgtematize, situations in the real
world that may not be inherently systematic (Chacll 1999). This is part of the
foundation of operational research (OR). As desctiby Blackett (1962):

Operational Research is the application of the radthof science to
complex problems arising in the direction and maragnt of large
systems of men, machines, materials and moneydustiry, business,
government and defence [sic]. The distinctive apphois to develop a
scientific model of the system, incorporating measents of factors

such as chance and risk, with which to predict amnpare the
outcomes of alternative decisions, strategies oitrabs.

Therefore to adapt the bicycle model, which illatgs dense connections and
interactions, to support the management of theostecihnical transportation system, a
new conceptual framework may be proposedstheked systems framewd8SF),
illustrated in Figure 9. In the SSF, the bicyclalstracted as a layer of “socio-economic
situations,” which are complex and dynamic, ancbemgass human quality of life. The
natural and built environment are unpacked in diveel layers of the stack, while the
layer of sociotechnical operations is called ouytliextly as a mediator between the built
environment and socio-economic situations. The ®@8€écts what Checkland (1999)
identifies as two fundamental pairs of ideas fatems thinkingemergence and
hierarchy, andcommunication and control As further described by Checkland (1999):

[T]he architecture of complexity is hierarchical.hettime required for
a complex system to evolve is much reduced if ystera is itself
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comprised of one or more layers of stable composebtsystems...
Hierarchy theory is concerned with the fundamenthafferences

between one level of complexity and another... wileateiates the
levels, what separates them, what links them? . mfgfent properties
associated with a set of elements at one level iniesarchy are

associated with what we may look upon as conssdintposed upon]
a higher level... [This] is an example of regulatamycontrol action.

Hierarchies are characterized by processes of ardperating at the
interfaces between levels.

a

Socioecononomic Situations
i

[
Sociotechnical Operations

Ll
I
Built Infrastructure + Technology
|
|
Natural EIyironment

I
\

Figure 9: Stacked Systems Framework

Each layer of the SSF for sustainable developnmeRigure 9 can be thought of
as categories of systems. Within each layer,possible to draw system boundaries in
different ways, and to distill subsystems of larggstems. Also, joint-subsets of multiple
layers may be conceptualized within a single systeamdary. Systems higher in the

stack depend upon resources generated lower stdbk in order to sustain themselves.
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This is one example of the “control” described ye€kland (1999). In the other
direction, higher systems can also impact lowetesys through resource consumption
(at sustainable or unsustainable levels), wastergéion, and decision making that
originate from the socioeconomic situations laydrsystems in the SSF are open, with
inputs and outputs crossing their system boundandsnfluencing outcomes in other

systems.

4.1.2 Tracking Organizational Influence and Perfance through System Sub-stacks

It is important to bear in mind that any applicatmf the SSF is merely a model
of reality, used to systematize the exploratioproicesses that may or may not be
inherently systematic. Checkland (1999) emphagizatsprocesses involving human
beings — especially those found in the socioecoaaituations layer — tend to be
unsystematic because of their complexity. Howes@nceptualizindiuman activity
systemsvithin this layer can allow researchers or manageoeal with complex
situations a systematic way. The definition ofoaganizational systepor aninter-
organizational systenwith defined structures and processes withinandng
organizational subunits, allows managers to anadywkdirect the influence that
organizational actions can have upon sociotechojgatations or the built or natural
environment. Organizational action can be seensagial output of the top layer of the
SSF, and a social input to lower layers.

Since performance measurement and management@emmented by
organizations, it is helpful to consider the flohimputs and outputs among the subsets of
the SSF from the perspective of organizationaligrice. Applying this perspective to

transportation decision making, three subsetsebtrerall SSF are worth considering,
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each of which generates and makes use of sociadthed resources in the cyclical

relationship illustrated in Figure 10.

Organizational f.

Actions
Socio-technical

(Inter-) Organizational System Transportation System

v
Performance

Measurement Transportation

Service Quality
Feedback Space: (Quality of Access):
+/ Objective System(Supply)-oriented Data : Con;lectwlty
Mobilit
.. Objective Customer(Demand)-oriented Data o e y
Reliability
* Subjective Customer Opinion Data +  Safety

Broader Social Capital:
* Human Resources
* Stakeholder Feedback
* Political Will

Affordability

17
Transportation-:A?fected Livability
and Quality of Life Outcomes:
\ Environmental Externalities —
Public Health

User Satisfaction
Access to key resources

L

Figure 10: Cycle of social resources among transfagion-related systems sub-stacks

Figure 10 illustrates a cycle of three types ofi@aesources (organizational
actions, transportation service quality, and broadeial capital) flowing among three
subsets (or sub-stacks) of the overall SSF. Tieetbub-stacks may be most usefully
considered in the order of decreasing influencenfi@nsportation decision makers.

The first sub-stack to be considered for transpiorigperformance management,
shown in the top-left of Figure 10, is an inter-@mgational system of decision making
bodies (transportation executors) such as DOTs, $/A@dal agencies, and others, who
have responsibility for managing the sociotechniiisportation system. This is a
subset of the socioeconomic situations layer infe®. Although socioeconomic
situations are inherently complex, defined orgairel structures and processes can
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allow managers to systematize their operations ¢klaad 1999). The exact makeup of
the inter-organizational system responsible fangpmrtation decision making will vary
from region to region; and while modeled as systentarough the lens of the SSF, the
reality of this sub-stack may be more or less syatezed, depending upon the
consistency of interactions among organization&kun

The inter-organizational system shown in Figurey@ferates organizational
actions that directly influence the sociotechntcahsportation system. The
sociotechnical transportation system, shown intaperight of Figure 10, is a joined
subset of the built environment and socio-techropadrations layers of the SSF.
Organizational actions can impact the built envinent of physical infrastructure and/or
the sociotechnical operations which depend upoimtiileenvironment. It is important to
acknowledge that transportation infrastructurerats with land use patterns as part of
the larger built environment layer of Figure 9; lewer, land use considerations have
typically been tangential, if not completely exi@rto transportation decision making and
vice versa. Nonetheless, as introduced in sect®f2his dissertation, the efficiency or
inefficiency of the larger transport-land use systgenerates a quality of access to key
resources, which the broader population can leestagenerate quality of life. The
sociotechnical transportation system subset itgalerates transportation service quality,
a multidimensional construct of objectively measinte outcomes related to the ability
of transportation system users to access key ressur

Some characteristics listed for transportationiserguality in Figure 10 are more
directly influenced by organizational actions tlmhers. For example, connectivity

involves the physical configuration of transpoxatinfrastructure and services such as
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roadways and bus networks. This physical configomas highly dependent upon
organizational actions, with few interceding fastddowever, mobility and reliability
deal with the ability of transportation users towa@round on the physical network.
Unlike connectivity, mobility and reliability carelhighly influenced by factors such as
the number, abilities, and preferences of systesnsysall of which are outside the direct
control of transportation agencies.

Transportation service quality supports broadetility and QOL outcomes in
the universal system. The sub-stack shown at ttterb@f Figure 10 encompasses
broader livability and QOL outcomes such as acbéggito important opportunities
(through transportation-land use interactions))theautcomes, customer satisfaction, air
quality outcomes, and others. This sub-stack irm@tes complex interactions among
the natural environment, the rest of the built emvment (i.e. the land use systems), and
socioeconomic situations involving individuals asmmmunities. All of the layers in this
sub-stack may be indirectly influenced by the org@atonal actions of transportation
decision makers, due in part to the mediating &fe€transportation service quality.

The complex interactions between various subsetiseofiniversal systems stack
can make it difficult to categorize discrete sdtsl@mracteristics for the socio-technical
transportation system, transportation service gutiat flows from that system, and the
third sub-stack shown at the bottom of Figure l@ngdportation-affected livability and
QOL outcomes. For example, safety may arguablyabegorized as a characteristic of
sociotechnical transportation operations, an aitellof service quality, or a broader
social and/or economic QOL outcome. This authowdrtne line between system

characteristics and service quality attributeseinmts of the extent to which a particular
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characteristic or attribute is directly relevanus®er experience (discussed more in
section 4.8). However, a precise categorizatiorotsas important as acknowledging the
“impact pathway” (Ingles 2013): safety-related @mes such as injuries and fatalities
arise due to transportation operations, and theyheae broader effects on livability and
QOL. With other outcomes that are more clearlyhmthird sub-stack, such as
respiratory health and obesity, it is equally intpot to recognize the impact pathways.
Focusing on health outcomes, Ingles (2013) ackmyde a “continuum” of more direct
to less direct impact pathways, describing thatébti impacts are those that affect the
health of the population by means of interactinthwie transportation system itself,
while indirect impacts are those that occur duthéotransportation system’s interaction
with the environment and its related health deteamis.” For example, safety outcomes
are often related to direct pathways, “e.g. sidks/aklp prevent pedestrian injuries by
separating pedestrians from vehicles”; whereas dtbalth outcomes are due to indirect
pathways, “e.g., sidewalks help reduce obesityrbgting [a safe] opportunity for
physical activity” (Ingles 2013).

Because of the indirect pathway between organizatiactions and broader
livability and QOL outcomes, the latter have tramially been “externalities” of the
transportation decision making discussion. As Ia¢29013) describes, “more direct
pathways tend to be those that are conventionalgidered in transportation planning”.
This is understandable from a performance managepeespective because
performance measures should “be directly linkedrd influenced by actions taken by
an agency” (Kennedy et al. In Press). Howeverraudiinfluence does not equate to lack

of influence. If an impact pathway can be identiffeom organizational actions to a
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particular outcome, however mingled that impachpaty may be with interceding
factors, transportation-related organizations walddvell to at least monitor that
outcome; and they could attempt to manage the médbrough cooperation and
partnership with other organizations that work du@ation, public health, public safety
and enforcement, etc.

The sub-stack of broader transportation-affecteabliity and QOL outcomes
represents an important link in the cycle of som@aburces necessary for sustainable
transportation systems. Specifically, it generatasal, economic, and environmental
capital that transportation agencies use in thgamizational actions. Social capital
generated by this sub-stack includes human rese(iree well-educated workers who
can perform the duties required within the orgatimzel system), stakeholder feedback
(including input from the public and other organiaaal actors outside of the defined
inter-organizational system), and political willl{igh may provide the organization with
access to additional environmental or financiabveses such as land, materials, and

funding).

4.1.3 Feedback Space

Table 3 provides more detailed descriptions for Q€lated outcomes of
transportation and land use decisions. All of tredeenents may be considered
“outcomes” of organizational actions, inasmuchhesy tare characteristics of or outputs
of the two systems sub-stacks in Figure 10, asma the organizational system. (The
difference between inputs, outputs, and outcomesimteoduced in Section 3.3.2 of this
dissertation, from the perspective of decision makethin organizations.) As

illustrated on the interior of Figure 10, data aballof these outcomes, and the inter-
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organizational system itself, can be collected asetl in performance measures to
inform organizational processes and actions. Tfenmation available to an organization
or inter-organizational system, which may or mayb®translated into performance
measures, is called theedback spacés discussed in Chapter 3, an organization or
inter-organizational system implementing effecfpegformance management will seek
data relevant to its own strategic goals and tieipes of its external stakeholders. In
other words, organizational systems create their f@dback space by actively seeking
data, and then using the tools of performance n&magt to translate data into
information, and finally into action. Organizatiomsayactivatethe feedback space by
actively collecting data, and by using it in penfiance reporting, internally and
externally. This concept of activated feedbacknslar to Little’s (2008) concept of
clinical performance measurement; regularly seekimgperformance information that
(a) is relevant to strategic goals and stakehagiderities, and (b) assesses the
consequences of organizational action, allowingsi@t makers to build up an evidence
base, improve their choice intelligence, and makéeb, more effective decisions as
metrics also improve.

As further discussed in Chapter 3, the most imporale of performance
measurement is to inform future organizationalagtivhich can lead to changes in the
sociotechnical transportation system, transpomagervice quality, or broader QOL
outcomes. In order to reflect the broader QOL imp&any particular element of the
sociotechnical transportation system, or servicdity) the activated feedback space
should include both objective and subjective desagh of which are considered in the

formulation of performance metrics.
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The remainder of this chapter further discussesnhigence pathways, three

system sub-stacks, and three categories of segalrces illustrated in Figure 10, and it

provides example performance measures that casdukin transportation decision

making for social sustainability. Section 4.2 dsses the organizational system; 4.3

discusses the relationship between physical infrestre and accessibility; 4.4 discusses

mobility and reliability, which arise from sociotatcal operations; 4.5 discusses

affordability; 4.6 discusses physical safety; 4stdsses public health; and 4.8 discusses

customer experience and satisfaction. The perfocemareasures introduced in this

chapter are not necessarily a comprehensive lgbsdible performance measures.

However, they provide a basis for comparison, whiahsportation agencies can use to

evaluate and expand their own performance measutdnaeneworks with the goal of

promoting QOL. Section 4.9 introduces the caseyspudvided in Chapter 5.

Table 3: Example QOL-related outcomes of transpdita and land use decisions

Objectively Measurable Outcomes

Subjective (Human Perception) Outcomes

Mobility and reliability": the ability to move
around freely and with confidence (depends o
modal optiong, travel cosf, congestion
patterns)

Satisfactiorf: whether or not the expectations of
users and the public are being met (depends upo
system characteristics, and personal values and
priorities)

=

Accessibility® to employment, goods, services,
and other important opportunities (depends or
land use patterrfs connectivity?)

Positive (or Negative) Experienceas evaluated by
system users and the public

Safety® effects such as fatalities and injuries,
and physical health outcomesuch as illnesses
(depends on system characteristiasd
environmental conditiond

Personal Values and Prioriti&sassignments of
relative importance to system characteristics

Environmental conditionssuch as air quality,
water quality, noise levels (affects human heal
safety, and ecological sustainability)

a Characteristics of the transport-land use syste
b Direct effects of transport-land use system,rofte
understood as components of “service quality”

¢ Indirectly influenced by transport-land use syst
d Although directly related to, may be independe

=

of transport-land use system
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4.2 Organizational (and Inter-Organizational) Strudures and Processes

The GDOT OPM Study (Kennedy et al. In Press) disesishree important,
interrelated elements of a public agency’s orgdimmral processes, which lead to the
ability to implement performance management: stieagership at the executive level,
distribution of responsibility throughout the aggnand employee accountability. In
terms of leadership, agency top management mustddstrate that performance-based
decision making is a priority in an agency” throyggrticipating in the performance
management process and providing resources for stk to participate. At the same
time, non-executive staff at multiple levels thrbaogt the agency hierarchy should also
take on leadership roles in performance managerhig.vertical distribution of
leadership and responsibility “can encourage wiad@nmitment,” and support a greater
sense of ownership and acceptance, without whidionpeance management efforts are
unlikely to be effective or sustainable. Horizordadtribution (or decentralization) of
responsibility across multiple divisions of an aggenan also promote effectiveness by
taking advantage of the various specializationecefd in the agency’s division of labor.
For example, DOT staff in a Safety Division woulelinost suited to tracking safety
metrics and recommending actions for improving thetmereas an Asset Management
division would be more adept at tracking and mamggifrastructure condition.
However, the benefits of a division of labor cobllsquandered if agency divisions
become too siloed, neglecting horizontal commuracatn the example, it is quite
possible that safety issues are in part depengmt asset management issues. In such a
case, it will be important for the two divisionsdommunicate and work together to

recommend solutions. This communication could haghsough informal interaction,
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but formal organizational procedures, like monthmigetings, can facilitate cross-agency
collaboration for performance management. (Kenretdl. In Press)

Within an organizational structure with performamsanagement-
supporting leadership, distribution of responsipjland internal communication
processes in place, further steps can be takerotogte employee accountability
(Kennedy et al. In Press):

Making performance data available, internally, asrmultiple levels and

divisions of the agency can support short-termsiegimaking in and a

performance-based culture that relies on data aalysis.

Providing opportunities to showcase the performauneesses of different

groups and divisions can “encourage creative proldelving” and strengthen

staff buy-in of a performance-based perspective.

Performance measures focused on outputs, prodyctiwvid attributable

outcomes can be integrated into daily routinesus®dl as part of the periodic

(e.g. annual) personnel review process. If reviesasnres are mutually agreed

upon by employees and management together, anel itesures clearly relate

to the overarching agency vision and strategicgydhis can “foster teamwork”
and cohesion among multiple levels of the ageneyanchy.

In the multijurisdictional context introduced incséen 3.5, many of the principles
discussed above for a single agency can also stremgnulti-organizational performance
management. As with multiple divisions within areagy, the responsibility for tracking
and managing different components of the complexsiport-land use system may

logically fall to different organizations, dependiaopon their mandated functions and
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jurisdictions. And as with a single agency, straogimunication and partnership across
organizational lines (connecting the siloes) ieatal for effective performance
management. Interagency communication in a mukiglictional context is important for
multiple reasons, all of which apply among multifulectional units of a single agency,
but which may gain complexity when multiple orgatians are involved:

Data sharing — one organization may have dataghatevant to decisions that

must be made, and ultimately carried out, by anathganization.

Partnership — many decisions may require the buwanthcooperation of multiple

organizations in order to be implemented succdgstulilding consensus around

such decisions can take time and deliberation, exesn a hierarchical

relationship exists between the multiple organaeaiinvolved.

Inter-organizational contexts often have a similaallenge to that imposed by
divisional structures within a single organizatidhe problem arises when the product or
service of one functional unit could be improvediyut from others, but little or no
opportunity exists for communication and collabmatacross functional units. In this
respect, divisional siloes can sometimes impedei@ficy. Ironically, just as a divisional
structure may become more valuable as overall arghonal size increases, the risk of
communication breakdown between divisional sildee acreases. This can be
mitigated by enhanced communication practicesuding performance reporting.

In association with the GDOT OPM study, the autbfathis dissertation and
other research team members developed an “ExedbDhigeklist” and spreadsheet-based
“Self-Diagnostic Tool” (described in Kennedy et lal.Press, Appendices C and D,

respectively) to support DOTSs as they strive toagile their performance management
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processes. The checklist and tool lead users thraiggries of yes-or-no questions, the
answers to which can inform an agency about wagsrémgthen its performance
management processes. Although the checklist andviere written to inform the
perspective of an individual agency, they do atsxtude questions related to inter-
organizational relationships, in the context of commication with external stakeholders
more broadly. Other questions relate to elemengdrategic-level management and
performance-based decision making introduced iroBtRis dissertation. Many of the
yes-or-no questions contained in the checklisttantlimply potential measures of
success (i.e. performance metrics) for effectiganizational structures and processes.
Table 4 catalogues performance metrics relatedganzational structures and
processes, whereas Table 5 catalogues performagasunes related to internal and

external stakeholders.
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Table 4. Performance Metrics Related to Organizatad Structures and Processes

(Informed by Kennedy et al. In Press)

Metrics

Notes

Strategic-Level Management Practice

Levels of organizational hierarchy tha
are represented in visioning and strategic
planning process

Should include executive leadership, midd
management, and “front lines” employees.

Percentage of employees at each levg
of the hierarchy who express an understandin
of the value of performance measurement/
management

2l Should approach 100%. Lower values cou
gindicate a need new training or other information-
sharing strategies.

Percentage of functional units that he
set the agency’s strategic direction (vision,
strategic goals)

p Should approach 100%. Lower values cou

different functional units.

indicate a need for more extensive outreach td istaf]

Existence of formal mechanisms for
regular information sharing across functional
units and among levels of hierarchy

This is a “check box” type of metric. To
satisfy this metric, formal mechanisms could inelud
regular in-person meetings, internal reports, and
shared databases. More robust performance
management practice may implement multiple
mechanisms.

Percentage of functional units, or
internal decision makers, that receive the
information they need for day-to-day decisions
on a regular basis, in a timely way.

Should approach 100%. Lower values cou
indicate a need for additional, or more formalized
5 mechanisms of information sharing. In order to
develop such mechanisms, managers will need to
identify which functional units typically need extel
information, and from where that information come

Performance-based Decision Making

Percentage of strategic goals/objectiv,
that have defined performance measures,
changes in which are attributable to agency
actions

es Should approach 100%. Lower values cou
indicate a need to re-evaluate certain goals, tigs;
or metrics.

Percentage of performance metrics th
are supported by accurate, sustainable
(technologically and fiscally) data sources

at Should approach 100%. Lower values cou
indicate a need to re-evaluate certain metricsata d
sources.

Percentage of identified performance
targets that have been met within their defineg
timeframes in the last decision-making cycle:

Project/program delivery targets (e.g. percent
projects completed on schedule)
Performance outcome targets

This metric can be evaluated at a divisiona
agency-wide, or inter-organizational level, in each
case examining only metrics relevant to the pagicu

cale. It is desirable for the value of this metoic
0fipproach 100%, except where targets are understg
to be purely aspirational. Lower values could iatkc
a need to re-evaluate targets, timeframes for
achievement, or strategies for achievement, inofyd
who champions tracking and achievement.

pod
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Table 5: Performance Metrics related to Internal drExternal Stakeholders (Informed

by Kennedy et al. In Press)
Metrics |

Notes

External Stakeholder Relationships

Percentage of identified external stakeholder
groups for whom formal mechanisms exist to
regularly report relevant performance

Should approach 100%. Improving performance in
this area may require a sort of “market research”
approach to identifying stakeholder groups, their
priorities, and preferred/feasible reporting method
Reporting methods may include report documents,
websites, news media, social media, and/or in-pers
meetings.

Percentage of identified stakeholder groups fg
whom formal mechanisms exist to regularly
collect feedback

Should approach 100%. Improving performance in
this area may require training or hiring staffteract
with stakeholders and/or collect and analyze feeklb
Feedback mechanisms may include periodic polls
detailed surveys, emails/calls, social media, or in
person meetings.

=

[}

Percentage of stakeholders who express
satisfaction with the agency’s priorities,
activities, and demonstrated performance

It is desirable that performance in this area aagino
100%. Lower values may indicate a need to closely
analyze areas of low satisfaction for different
stakeholder groups.

Internal Stakeholder / Human Resource Management

Percent of employees that meet or exceed
performance expectations

It is desirable for this to approach 100%. Thisnmet
can be segmented by job category or functional un
For both high and low values of this metric, furthe
analysis may show may be warranted to showcase
excellent practices and to identify problem areas.

—

Percent of employees who express satisfactio
with working conditions (e.g. safety, hours, pa|
management practices, personal fulfillment et
and overall work experience

It is desirable for this to approach 100%. Manyetyp

of “working conditions” may be defined for differen
Yob categories. Employees may be more inclined tq
"J&articipate in data collection for metrics suchtese
if surveys responses are anonymous.

=i

Percent compliance with employee guidelines|
and protocols (e.g. safety, hours, managemer
practices, stakeholder engagement, etc.)

Should approach 100%. Improving performance in
this area may involve additional analysis by job
category or functional group, as well as additional
training.

—

Number of employee complaints

Number of on-the-job accidents or injuries

It is desirable for these metrics to approach 0.

Promotion and separation rates

It may not be appropriate to set targets for these

metrics, but employee groups may be segmented and

tracked by job category and demographic
characteristics. Unusually high or low values iron
employee group, in comparison with the average, 1
merit additional analysis and action.

nay

Percent of employees cross-trained in multiple
disciplines

It may be appropriate to set targets for theseioseimn
> order to help with succession planning and maintai
efficiency when employees leave or join the

>

organization.
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4.3 Physical Infrastructure and Accessibility

4.3.1 Transportation Asset Management Practice

The science of managing physical assets in tratedpmr is called “transportation
asset management” (TAM). TAM is formally definedthhg American Association of
State Highway and Transportation Officials (AASHTZD11) as a “strategic and
systematic process of operating, maintaining, uiggpand expanding physical assets
effectively throughout their lifecycle”. TAM progms typically consider physical assets
including infrastructure and equipment.

Performance measurement is crucial to effective Tgbgrams. Measures
related to asset management and preservation eatwdntory measures, which list the
number of assets belonging to the agency by categarject delivery measures such as
the number or percent of scheduled inspectionsasntenance tasks completed, and
condition ratings, which are often on a qualitateale, and aggregated by asset type.
The most common assets tracked by DOTs are paveraedtbridges, but some DOTs
have started tracking inventory and condition fitveo, “ancillary assets” and properties,
including signs, pavement markings, culverts, retgy walls, sidewalks, carpool lots,
real estate, buildings, equipment and machinery{idkSowah 2011).

Extensive knowledge of both inventory and conditime both necessary for an
agency to manage the performance outcomes to whigsical assets contribute. Asset
management processes can have significant, athlajtimpacts on QOL outcomes due

to the types of infrastructure provided and itsdiban. For example:
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Pavement condition directly impacts ride qualitg amaneuverability for
roadway users, and thereby indirectly impacts oests related to vehicle wear
and tear, and safety or perceived safety througbhcrisk.

Ancillary highway assets such as traffic signatsaining walls, and guardrails all
have significant safety consequences.

The existence or condition of pedestrian infragtrtecas a last-mile (or quarter-
mile) connector from transit stations and stops mgighborhoods and business
centers dramatically impacts the relative inclussbpeople who are unable to, or
prefer not to drive.

The condition and performance of transit vehicles/mimpact passenger comfort,
safety, and mobility.

For some assets, such as rail lines that squeal thieerail-wheel interface is not
effectively managed, asset condition can also affecQOL of non-users by

causing noise pollution.

4.3.2 Network Configuration and Multi-Modal Conngitly

Typically, TAM is thought of as an activity that@as after assets already exist

and are owned by a transportation agency. HowéverMASHTO (2011) definition’s

reference to “upgrading and expanding physicaltassaplies that TAM can also

include — or should at least be closely linked withroject planning, programming, and

design. Furthermore, several of the livabilityngiples outlined by the federal

Partnership for Sustainable Communities (USDOT 2@ffirm that the particular

configuration of physical infrastructure and assette transportation network, and

transportation infrastructure’s physical linkagathvand use systems, can have
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significant impacts on QOL. Perhaps most notabhy@OL, these principles the
injunction to “Provide more transportation choic@SDOT 2011); that is, to increase
the availability of different modal options, incilad motorized and nonmotorized options
that system users may choose according to thdenereces, abilities, and trip purposes.
Fischer and Amekudzi's (2011) cite multiple stud@ésbriel et al. 2003; Frank et al.
2006; Schrank and Lomax 2005) that show how dityesilack of transportation
choices “can influence the health of a populationit its access to amenities such as free
time, and mean the difference between billionsallads wasted or saved.” As Feng and
Hsieh (2009) describe, transport diversity is apontant QOL indicator that can be used
to “assess whether ...important needs are satisfjedadly, and monitor whether the
transportation system is moving toward sustaingtili
Another injunction of the federal Livability Prirgles is to invest in “walkable
neighborhoods” (USDOT 2011). Walkability may be arstood as the composite
characteristic of a place that makes walking fansportation purposes to be attractive
and safe. Characteristics of walkable environmemiside both physical infrastructure
and operational elements including traffic speéds affect safety. Distilled from the
literature, physical infrastructure elements thaihpote walkability include the
following:
A high level of connectivity- expressed as the dgrf intersections between
transportation links - to minimize both distancel aepth between origirad
destinations (Litman 2011; Alayo 2001). Depth ipr@ssed as the number of
view changes (or corner turns) that a traveler rmagte between an origin and

destinations.
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Well-maintained and easily negotiable pedestrifiaatructure, including

sidewalks and cross walks, which is inclusivelyigiesd to accommodate people

with different physical abilities and other constta (Coleman et al. 2007).;

Land use mix that incorporates residences and éeyces within walkable

distances (Sperry et al 2010, Joh et al. 2008); and

Attractive and interesting scenery along walkingtes, including human-scaled

development, with caps on parking and store sizaitRR003).

Promoting walkability has been touted as one wayr@hting more efficiency in
the transportation system (Litman 2011). Incredsmusport efficiency may be
characterized as a higher level of accessibilityriportant opportunities, relative to
travel distance, travel time and/or user costsimFan infrastructure provision standpoint,
an efficient transportation network will be cooradied with an efficient land use system,
where important origins and destinations are latatelose proximity to each other.
Walking as a mode of transportation is especiaboaiated with the presence of
residential, retail, office, health, and entertagminland uses within short distances of
each other; whereas recreational walking is momngty associated with the presence
public open space and sporting infrastructure &ian et al. 2011; Duncan et al. 2010).
Connectivity is important, as illustrated in Figure, because a density of intersections,
and especially a gridded network, allows pededrtarwalk shorter distances, and, given
a mix of land uses, it helps them to be aware afynapportunities (Litman 2011; Alayo
2001). Alayo (2001) expounds:

If the land use mix is critical, the morphology tife network
(particularly connectivity and grain) is the oneathhat establishes the
way potential origins and destinations are linkautlahe extent of the

catchment area for any given location. At the seapllevel, the
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network provides the distance between locationd, ibican also

influence the level of awareness and conveniencef-or..instance

awareness of the location of a shop, for the uséemn area, is likely to

be higher if that shop happens to be in a locatibat enjoys good
visibility from many other points of the network.Broadly speaking,

spaces that have high levels of integration (treuali depth to other
elements is low) tend to be busier than more sedeelgspaces (those
for which reaching other elements require more @ of visual

direction).

Figure 11: Distance (left) and depth (right) proBk defining the walking catchment
area around a location in London. Color gradatios iscaled by increases of 200 meters
(distance), and single view changes (depth). (Al2gD1)

Providing more walkable environments can lead toenadficient and inclusive
transportation system by improving accessibilitygeople of all groups. Litman (2011)
calls walking “the most basic form of transport; floe following reasons:”

It is universal. Virtually everybody walks, andtually all trips
include walking links.

It is very affordable. Economically and sociallysailvantaged
people tend to rely heavily on walking for trangpor

It provides connections between other modes ofsfrart.
Automobile, transit and air travel trips all depead walking.
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It provides additional benefits, including exercisend
enjoyment.

Also, Litman (2011) points out, pedestrian infrasture is less expensive to
provide (build and maintain) than infrastructure d&ther modes, so it is highly desirable
from a resource-efficiency standpoint. However,kiveg is appropriate for all trips.
Table 6 describes the user requirements and apgt®pises for eleven transportation
modes. In order to accommodate people who may orepiefer each of these modes, a
diversity of transportation infrastructure is nexay. Sidewalks or multiuse paths can
accommodate walking and wheelchair use. Multiusespand bicycle lanes can
accommodate cycling, which has been calculateeambst energy efficient
transportation mode per passenger mile, on avdtaigean 2009). Fixed route transit
can be provided via rail, or via bus service orhhigys; of infrastructure options, light
rail has been calculated to be the most energgiefii per passenger mile on average,
and the most energy efficient transportation mogeall when filled to maximum
capacity (Litman 2009). Highway infrastructure @atommodate automobile users
including drivers and passengers. Each type ohstifucture also has its primary and
ancillary components. For example, driving netwarkdude pavements, signage,
pavement markings, etc.; transit networks may iheliracks or dedicated lanes, stations

or stops including shelters, signage, and so forth.
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Table 6: User Requirements (1 — Physical ability,—2Financial ability, 3 — Vehicle
Ownership or Equipment, 4 — Social support) and Appriate Uses for 11
Transportation Modes (Adapted from Litman 2009).

User
Requirements Most Appropriate Uses

Walking . Short trips by physically able people withldtto carry.
Wheelchair o | . Short urban trips by people with physicalkbitities.
Bicvcle ol Short to medium length trips by physically able pleawith little

y to carry on suitable routes.
Fixed Route ol Short to medium distance trips along busy corridlorsger trips
Transit for express transit service.
Taxi * | Infrequent trips, short and medium distangestr
Paratransit * | Travel for people with disabilities.
Auto driver o | . Travel by people who can drive and afforcaatomobile.
(F;'SE)Sha”ng . | Trips that the driver would take anyway (rideshgyi@ccasional

special trips (chauffeuring).

passenger)
Car _sharmg o | o Occasional use by drivers who don’t own atomobile.
(vehicle rental)
Motorcycle o | o | . Travel by people who can ride and afford @oncycle
Telework e | « | Alternative to some types of trips.

4.3.3 Measuring Infrastructure Provision

Table 7 summarizes infrastructure performance geetalated to infrastructure
provision and asset management that are diredtipatible to both (a) actions that may
be taken by a transportation agency, and (b) Q@dte@ outcomes. Infrastructure
provision metrics can be seen as outcomes of toatajon agency decisions. Inputs and
outputs related to project delivery can also beartgnt tools for making QOL-oriented
investments. Also, metrics that associate infrastine provision with broader social and

economic contexts are relevant to infrastructuasping.
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Table 7: Performance metrics to inform, track, andeasure physical infrastructure

provision in the transport-
Metrics

land use system (inforchey MTKN 2011, FHWA 2014)

Notes |
Asset Management Inputs

Dollars spent on new capacit
inspections, repair and
maintenance

y, These metrics can be segmented and compared bytmdeenonstrate
and express the level of priority that an agencsegion places on each
type of modal infrastructure. However, these mstrie@specially the

Staff hours dedicated to
monitoring and managing
infrastructure assets

dollars spent metrics — will not tell the wholerstby themselves. The
can be correlated with operational metrics sughesson miles traveled
by mode, and tracked over time to help identify rehmore investment
and time may be warranted.

Project/Program Delivery (Outputs and Process)

Percentage of new capacity
opened according to schedul
(or within a target timeframe)

| Delivery metrics such as these can help the orgéioizal system fulfill
" its promises to the public, increase accessibiityd avoid undue

Percentage of infrastructure
maintenance tasks completec
according to schedule

operational disruptions. Values for these metriesugd approach 100%.

Lower values indicate a need to re-evaluate orgdioizal structures

i and processes for project and program delivery.

Network Configuration and Condition

Percent of right of way that
accommodates a particular
mode, or multiple modes.

Metrics such as these may have different target$ewor different
standards, within different corridors, or areaseAgjes may use desigH
or condition standards set internally or by an ioletgroup or mandate.

Percent of infrastructure
elements, meeting design or
condition standards, or
customer expectations

(Percent of customers satisfie
with infrastructure condition,
defined for multiple modes)

For example Maryland DOT measures the percentagatd owned
roadway centerline miles in urban areas that hadenalks that meet
ADA standards, and a bicycle level of comfort of’“@&r better.
Similarly, Oregon DOT tracks the percentage of arbimeets that have
bike lanes and pedestrian facilities in “fair oogacondition”. Several
xGDOTs track the percent of roadway miles with acable ride
condition, defined differently for different roadwéypes, and Missouri

DOT tracks the percent of roadway signs and stfipgsmeet customer

expectations, and. (MTKN 2011).

N

Comparative extent of modal
networks; expressed as the
ratio of, for example, bike
path miles or transit service
miles to total street miles

This sort of metric is relevant to equity and tyaors diversity. Similar
to the metric type immediately above, this may hdifierent target
values for different contexts, such as priorityaarer corridors that are
identified as “optimal” locations for non-motoriz&@nsportation.

Average block length

These metrics may have different target valuesml#ipg on the
context. Shorter blocks, increased intersectiorsidgrand increased

Intersection density

land use diversity improve walkability, and increddand use density

Land use diversity

around transit stops can make transit operatione fieasible and
sustainable, but all these elements decrease ahilenadficiency.

Land use density

Agencies may wish to identify target areas — oikahllity nodes — for
decreased block length and intersection densipeaally within a
target distance from transit stations.

Socioeconomic Integration

Number of non-work attractio

ns accessible witharget distance or depth profile of transit stops

Density of employment opportunities within a targetlking distance of transit stations or stops

Jobs/housing balance

Metrics such as these acknowledge that built envient

transit stations or stops

Percent of population (or group) livin
within a target walking distance of

gfunctions in a broader context, and that its primarrpose is to
provide people with access to goods and servidaankg
professionals, especially, should take the socie@eic context

Modal access for disadvantaged
groups compared to entire populatio

into account in order to ensure that the transjaord-use

ncombined system
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4.4 Mobility and Reliability

While accessibility to important opportunities mag/seen as the primary social
resource output of the transport-land use systayg,the foundation of access is
provided by the physical infrastructure system dbed in Section 4.3. Several other
elements of transportation service quality emengetd sociotechnical system
operations, and these can likewise enhance or ienggubpulation’s ability to access
desired resources in an efficient manner. As Fisahd Amekudzi (2011) describe,
“Whether or not resources are available is irraiéviaaccess to resources is lacking” and
“the quality of access ... can significantly affeddQQ”

Mobility refers to the ability and proclivity of people agalods to move from
their origins to their destinations. Perhaps tlustbasic mobility metric is miles
traveled - traditionally tracked on roadway systeaswehicle miles traveled (VMT).
Person-miles and ton-miles traveled are more raleteatracking people and freight
mobility, respectively, and they can also be appteeand compared across multiple
modes. Miles-traveled metrics express mobilityhea sense that more miles mean more
movement; however, these metrics are not partigulsseful for tracking accessibility.
Miles traveled will be highly correlated with poptibn size, job growth, and sprawling
development patterns. Rather than considering rmride®led as a performance measure
for mobility, in and of itself; it may more approgtely used as a context metric that
feeds into performance analysis related to othaomoes, for example safety (number of
crashes per vehicle miles traveled).

More appropriate mobility performance metrics wélate directly to mobility-

related goals. As described by Lomax (2005), “Gadidressing mobility might include
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lower travel times and more reliable travel commhs.” One approach to achieving these
goals has to do with congestion mitigation. Accogdio the Texas Transportation
Institute’s Urban Mobility Report, congestion ctis¢ average urban-area commuter 38
hours of delay in 2011; a metric that increasés2ttours in very large urban areas (over
3 million population) (Schrank et al. 2012). Traogption and development agencies
may tackle recurrent congestion problems througdlatives that attract travelers out of
their automobiles, especially during the peak commmguperiod. Such initiatives may
include physical infrastructure changes such agasing land-use diversity and density,
which can shortens trip distance and make non-aatdentrips more attractive (Joh et al.
2008; McCormack et al. 2001; Christian et al. 20pt9viding new capacity for
“alternative modes” (other than driving alone) upgrading existing infrastructure such
as bicycle paths, sidewalks, and transit; or impr@wperations on transit modes by
increasing frequency, adding routes, improvingioretperformance, or upgrading
infrastructure. Transportation agencies may udesatiaveled metrics to track the
effectiveness of these sorts of programs to inereadtimodal mobility by segmenting
and comparing the evolution of person miles trayé&le mode over time. However, new
capacity for increased travel is likely to causg/aemporary traffic due to population
and economic growth and the phenomenon of “triplevergence.”

As Lomax (2005) indicates, agencies “may have msaceess in reducing the
day-to-day variations in travel time than in rechgcaverage congestion levels.” Other
literature also indicates that total travel timeaid of itself is less concerning to travelers
than travel time reliability (Cambridge Systematidsiversity of Maryland, and

Resource Systems Group). Metrics are thereforaeeded to inform and track the
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success of initiatives aimed at improving traveldreliability. Reliability refers to the

level of confidence that a traveler can have inttheel time provided by a particular

transportation link or network.

Mobility performance measures may be thought dalimg along two continua

from more congestion-oriented to more reliabilityeated, and from user-more

experience-focused to network-management-focused.

Table 8 lists mobility-related metrics accordingotith continua.

Table 8: Operations-related performance measurestfacking mobility and reliability
(informed by MTKN 2011, FHWA 2014)

User Experience Network Management

Congestion/
Capacity/
Operational
State

- Average travel time to major employment
centers, by time of day (peak and off peak), -
- Mobility index: person-miles (or ton
- Average commute travel times

- Average trip speed on selected corridors o

- Travel time index (TTI): ratio of the average

- Ratio of out-of-vehicle time (transfer/wait

and by mode

segments (peak and off-peak);
peak-hour travel time to free-flow travel tim

time) to in-vehicle (in-motion) time for trans
trips (OVT/IVT)

- Change in annual person miles

- Percent of trips with space-mean

D

ot

traveled by mode
mode share by trip purpose

miles for freight) divided by vehicle
miles traveled

speed less than target value
Volume to capacity ratio (V/C) by
corridor or segment

Percent of roadway miles with
volumes at congested levels

System
Reliability

- Cumulative travel time delay per capita,

- Planning time index (PTI): ratio of the 95

- Buffer time index (BT]I): ratio of the buffer

- Transit headways
- On-time performance of transit trips, by rou

possibly segmented by population group

percentile travel time to the free-flow travel
time

time (difference between thd' @ercentile
and average congested travel time) to the
average congested travel time

- Number of employees within target

- Duration of peak-period congestion
- Percent of trips with travel times les

- Vehicle hours of delay per lane milg

te

travel time of major employment
centers, by mode

than 10 or 25 percent higher than th
median travel time
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4.5 Affordability

There are two perspectives from which to inveséigednsportation. From the
organizational system perspective, costs are redjua create and implement all
transportation initiatives including plans, progsgrand projects. An affordable initiative
will (a) have resources such as funding and stat aavailable, and (b) will be expected
to yield an acceptable return on investment. Frioenservice quality and QOL
perspective, all transportation modes include ssoneof user investment, and different
modes are more affordable than others depending p@sonal financial means. From
this perspective, an affordable transportationesyswill “provide a viable option for any

modal user” (Blake, 2013).

4.5.1 Agency Investment and Affordability

Return on investment for transportation initiatimeplemented by public
agencies is often thought of in terms of econorexmetbpment. A major indicator of
economic development impact is jobs creation. Folical Economy Research Institute
(PERI) (Garrett-Peltier 201Eyudied direct, indirect, and induced jobs creahbgithe
design, construction, and materials procuremeb8dfansportation projects in eleven
cities across the United States. Results are suizedan Table 9. In the PERI study,
“direct jobs... are created in the engineering antstraction firms involved in
infrastructure projects, [indirect jobs] are crekite the supply chain of these industries...
such as cement manufacturing, sign manufacturidgraickers, [and induced jobs are
created] as workers in the direct and indirect gtdes spend their earnings, [creating]
demand in industries such as food services and establishments” (Garrett-Peltier

2011). As shown in Table 9, the study found thaydling projects create the most jobs
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per $1 million of investment, followed by pedestranly projects, with roadway (motor-

vehicle) —only projects trailing in last place.

Table 9: Jobs created by transportation investmemrojects in the United States
(Garrett-Peltier 2011)

_ Number of Jobs per $1 Million Invested
Project Type . : :
OISR Direct | Indirect | Induced | Total
Total, all projects 58 4.69 2.12 2.15 8.96
Bicycle infrastructure only 4 6.00 2.40 3.01 11441
Off-street multi-use trails 5.09 221 2.27 9.57
Oq-street bicycle and p_edestrlan facilities 2 4.20 290 202 8.4
(without road construction)
Pedestrian infrastructure only 10 5.1 2.38 240 919
Rof';\_d_ infrastructure with bicycle and pedestrign 13 4.32 291 200 8.5
facilities
Road infrastructure with pedestrian facilities 9 581. 1.82 2.01 8.42
Road infrastructure only (no bike or pedestrlTn 11 4.06 186 183 7 74
component)

Beyond jobs creation due to the construction ofdleeand pedestrian

infrastructure, additional economic developmentantp are associated with the presence

of this infrastructure. For example, Local Govermtm@ommission Center for Livable

Communities (2003) cites the experiences Lodi,fGalia; West Palm Beach, Florida;

and Mountain View, California to demonstrate thedfés of walking infrastructure on

economic development. In each case, city investimenalkable centers in the 1990s,

including traffic calming measures and streets@pg®ncements, are credited with

attracting new business investment, dramaticattyeasing building occupancy, and

increasing tax revenues. In West Palm Beach, dareibgportation planner avowed that
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the city’s $10 million investment “paid for itseasily” within four years. (Local
Government Commission for Livable Communities, 2003
When economic development is foreseeable, trarefpmrtagencies may have

more opportunity to attract supplementary fundimgupport their initiatives. For
example the city of Lodi, California partnered witte private sector to raise the
necessary $4.5 million for their downtown walkatyilproject (Local Government
Commission for Livable Communities, 2003). In amsthmore recent example, the city
of Durango, Colorado completed a community-oriemtedtimodal transportation plan in
2012, which attracted both federal and private fingdupport. The Durango multimodal
administrator, Amber Blake, described in a 2018mwview how “affordability is kind of
multipronged.” In terms of the cost of the plannprgcess itself, the agency was able to
get an FTA grant to cover approximately $25,00¢heftotal $32,000. Blake
acknowledged that this low cost, and the abilitgttoact federal funding, was due to an
innovative approach:

We took a little different approach to a long-rartgensportation plan.

Instead of doing the plan first and then trying itoplement it, we

actually started having our public meetings... chgoigking the easy

projects, and getting those done as we were inpthening process.

The Multimodal Transportation Master Plan looked hicycles,

pedestrians, transit... the overall vehicular netwarkarpooling and

parking and rides. We found there were few key saréeat were

missing connectivity.

Because of the innovative approach, with early comity involvement, the city

experienced “an enormous amount of buy-in” fromghbelic and the business
community. Several businesses, including pizzelas| breweries, and a trade museum,

donated space and refreshments to host public mgsefl his helped to lower the public

involvement cost. Community perspectives, inclugngie from people with mobility
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impairments, supplemented the staff's data cotbacaind analysis to identify those “key
areas” with “easy projects.” As Blake describedaffswent out on a bike and with tennis
shoes... and audited the network.” Objective conviégtand condition information was
mapped with the city’s GIS system, and then suppteéed with perspectives from “some
of our disabled community members” regarding tkalsjective experiences of lacking
accessibility. Having identified key deficienciesthe network, Durango hired a
consultant team to complete schematic designs estcestimates that would fill the gaps.
Blake (2013) explained:

The other piece of [affordability] was using cortank-driven hours for

those schematic designs. Designs that we can piuthe shelf and

throw into a NOFA (notice of funding availabilitt)at comes out and

you have 2 weeks to get your funding applicationBoom, you're

ready to go. That makes it affordable for us tolgfpr as many grants
as possible, when there are not very many extifé Istars.

Examples such as these indicate that transportagiencies can promote
affordability of their initiatives through innovag organizational processes that gain
support from the public and other stakeholders,@ndote livability and QOL

outcomes.

4.5.2 User Investment and Affordability

The Texas Transportation Institute estimates “cetige cost per auto commuter”
as a combined monetization of excess fuel purchasddxcess time spent on the
roadways due to congestion. For 2011, this valusestimated at $818 for the average
urban area commuter, and $1,128 per commuter asavéh more than 3 million
population (Schrank et al. 2012). The case is amidr any mode: all transportation
users invest time and money in order to travel ftheir origins to their destinations.

From the user’s perspective, driving alone is oftenmost expensive mode of
114



transportation in terms of financial investmentnian (2011) cites a study done in 2000,
which “found that households in automobile-depehdemmunities devote 50% more
[money] to transportation ... than households in camitres with more accessible land
use and more multi-modal transportation systemsweéter, if the multimodal network
is incomplete, and/or if origins and destinatioeisd to be far from each other, then other
slower modes can become equally expensive if theevaf time is considered.
According to Bullard (2004), “the average Ameridausehold spends one fifth of its
income... for each car that it owns and operateg] [bis not uncommon for many low-
income... households to spend up to one-thifebr those so-called “transit captive”
travelers who are priced out of private automobde altogether, additional time costs
also diminish their opportunity for QOL; Bullard @&t (2000) cite that “generally, people
who commute using public transit spend twice ashrume traveling as those who use
their cars.”
In a study of the 2009 National Household Travev8y, Mattson (2012) found

“price of travel”, in other wordaffordability, was rated “the most important issue” to
survey respondents, “regardless of geography, rakdimdition, age, or even income.”
Citing the Center for Transit Oriented Developmamd the Center for Neighborhood
Technology’s “Affordability Index” (CTOD and CNETO®6), Litman (2014)
summarizes affordability from a transportation systuser’'s perspective:

Many experts define affordability as lower-inconmu$ehold’s ability

to spend less than 20% of their budgets on trarigfion expenses,

and less than 45% on transport and housing experefitcombined

(CTOD and CNET 2006). Exceeding these levels isnaogssarily a

problem: Some households may choose high transpgrénditures,

for example, because they enjoy recreational trawvel vehicle

collecting, or because the expenditures providsettihg savings, such
as reduced housing costs. Unaffordability existsoifiseholds want to
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spend less but cannot because affordable transpontaoptions are
inadequate. For example, a transport system isfargdble if lower-
income households are forced to own more vehicesge fore, and
rely less on alternative modes than they want. rd#foility can
therefore be evaluated based on consumers’ alidigave money, even
if they do not always use affordable options, whékometimes called
option value.

Litman (2014) further points out that several fastwill influence the
affordability of transportation for different grosipincluding income and wealth, daily
household responsibilities (commuting, caregivimgmnedical treatment) that affect
transportation needs, physical and mental abilitsgyuage fluency, and the ability to
drive. Since travel cost may affect different grewifferently, affordability becomes an
equity concern. It is therefore important, fromoaial sustainability perspective, that
affordability is factored into transportation decis making, and that cost burdens are

evaluated for different groups of the population.

4.5.3 Affordability-focused Metrics

As can be seen from the discussion in this sedtiansportation agencies
prioritizing affordability may wish to focus on prialing a robust multimodal system
with increased non-automobile options. Performanetrics related to infrastructure
provision, introduced in section 4.3.3, can theretoe used to track agency efforts in this
area. However, many additional operational metius broader QOL and livability
outcomes are specifically relevant to cost andrdébility. Table 10 lists affordability

metrics relevant to both perspectives discussédisrsection.
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Table 10: Affordability Metrics

Metrics Notes

Agenc

/Network Perspective Affordability

Congestion cost per capita

Lower values are more desirable. This metric cdp he
evaluate the cumulative effectiveness of congestion
mitigation efforts in the short term. However, wsda region

Cost of travel time delay, per capita

undergoes drastic structural change in its tratdpod use
system, long term savings may be unlikely due ¢oetfects
of population growth, economic growth, and triple
convergence on congestion.

Public expenditure per transit boarding

Lower values are desirable. This is different fror@asuring
“public expenditure on transit service per capifar’which
higher values may be desirable. The per-transitusric
will have lower values as transit ridership ince=as

Cost recovery ratio by mode

Farebox recovery is a common cost efficiency médtnic
transit agencies. Cost recovery can also be caézlifar other

Energy consumption per passenger mil

modes; for example, using tax and toll revenuenpsts.
& Lower vapesiesirable. These metrics can be tracked

Energy consumption per freight ton-mile

» aggregate, and by mode.

Ratio of GDP growth rate to VMT
growth rate

Higher values are desirable. If this ratio declioesr time, it
may indicate a need to change development policiskw
congestion growth.

Percent of GDP spent on transportation
fuel.

Lower values are desirable. This metric may imprasenode
shifts to more energy-efficient (and thus costeigint)
modes.

Projected and actual economic impact
million dollars invested in transportatio

revenue, monetized crash costs)

édigher values are desirable. This metric expressesn on
investment. Projected values are important forgiesg and

initiatives (jobs created, GDP growth, taxprioritizing initiatives. Actual values, evaluatatter

implementation, are important to track success.

User Perspective Affordability

Portion of household expenditures
devoted to transport, including vehicle
expenses, fares, parking, and relevant
taxes.

Lower values are more desirable. This metric can be
segmented by population group to evaluate theivelaguity
of affordable transportation.

Percentage of low-income households
that spend more than 20% of their budg
on transportation.

Lower values are more desirable. Low-income housishare
etspecially vulnerable to hardship due to high cobtiing.
These metrics can be used in equity evaluationprfgposed

Percentage of low-income households
that spend more than 45% of their
budgets on transportation and housing
combined

pricing changes on the transportation system, and f
proposed infrastructure improvements meant at asing the
availability of low-cost modes, which may also iease
property values and rents.

Out-of-pocket user cost per trip, by mog
trip type, and population group

Lower values are more desirable. Monetary and tiosts are

eboth important affordability considerations for talvelers
and all modes. Although typical travel demand mivdgel
methods assume a lower value of time for low-income

travelers — who are more likely transit-dependtis,

Travel time cost per trip, by
mode, trip type, and population group

assumption can undervalue transit service invedsnén
modes (especially automobile and transit) remamptitive
in terms of these metrics, the wider system maefielny
attracting higher income travelers out of theirscaind by

increasing the economic capacity of lower-incora@dters.
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4.6 Physical Safety

Safety is a high priority for transportation age&sciPei et al. (2010) found that it
is the #1 goal area for state DOTSs, considered/8% 6f their survey respondents. As
reported in the GDOT OPM study (Kennedy et al. desB), DOTSs typically measure
safety by tracking the number of annual incidenid/ar incident rates per 100 Million
VMT or 100,000 people. To improve QOL, transpodiatagencies should strive to
minimize both incident numbers and rates, but itgtedtes are more comparable across
populations of different sizes, as in neighboringga or within the same area as it
changes over time. Also, rates per VMT and raggpppulation are useful for different
purposes. Specifically, while VMT can representasye to the highway network, this
is only true for people who ride in cars; incidegiies per population are more
appropriate if incident rates are going to be camegp@cross modes or aggregated for all
modes.

Among DOTs tracking safety, most track fatalitiestbeir roadway systems,
while fewer track crashes, injuries, and seriousmonobilizing injuries. Several state
DOTs also separate incidents by mode, cause acidtcomstance; for example, separate
performance measures may track incidents associatieghedestrians, bicycles,
motorcycles, transit riders, transportation workatsohol use, seatbelt use or nonuse,
and construction zones. More specialized, detqértbrmance information such as this
can help agencies to take more targeted actioeguibably improve QOL. Some
examples are as follows.

South Carolina DOT tracks multiple “types” of craslents for motor vehicles

and also takes note of high-crash locations withé&ir network. Based on this
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performance data, the agency made investmentddeccertraffic laws within and
around construction zones, cutting decreasingifiatates in those zones by more
than half over a period of four years (SCDOT 2011).

Louisiana DOTD identifies high-crash locations ifmrestments in safety
improvements each year. The agency measures ledaliash rates before and
after each individual safety improvement and reptite average percent
reduction in crash rates at all safety improvenpeaject locations (Division of
Administration 2012). LADOTD also contracts resdsars at Louisiana State
University to separately track traffic fatality amguries within the state by mode
of travel, and as of 2010, the agency has commiittéhplementing a complete
streets policy that will “annually identify corrid®and intersections with
disproportionate number of pedestrian and bicydslees and injuries,” and
“incorporate bicycle and pedestrian safety consitilens into other safety
projects and ensure that safety projects improfetyséor all modes.” (Complete
Streets Work Group 2010)

Maryland DOT tracks customer perceptions of sabetyhe MTA transit system
while Oregon DOT tracks the percent of the puliiet feels safe on the
transportation system as a whole. (MTKN 2011)

Crash quantities, and injury counts (i.e. crasleggy are the simplest and most

direct route for observing safety outcomes fonaddes, and they have each been

acknowledged as a “core safety performance meagOteet al. 2013). However, these

can be difficult to track for non-motorized modasce they may not be reported unless

the non-motorized traveler is involved in a crasthwa motorized vehicle. When these
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are reported, conventional crash rates are eithygulption-based (i.e. total crashes
divided by an area’s population), exposure-basedtftal crashes divided by traffic
volumes or miles traveled), or frequency-based @&l crashes divided by a specific
time period). These rates may not be calculabl@dormotorized modes with limited
volume data available.

Instead of observed safety outcomes, such as arakhjury ratesperceived
safetyhas been an important factor for bicycle and ped@snetworks. The two most
common measures for perceived safety for a biayeteork, or more specifically the
individual links in the network, are bicycle lewalservice (BLOS) and bicycle
compatibility index (BCI). Both measures repreg@etperceived hazard of the shared-
roadway environment, and are based on subjectirgsaby bicyclists. BLOS uses the
perceptions of bicyclists who have ridden the rdogmg evaluated, and rated its safety at
checkpoints along the way. BCI uses the percepobhgcyclists who have observed
conditions on the roadway being evaluated by vigwiideotapes of midblock segments.
Both measures are based on linear regression mibehadoped to predict the perceptions
based on facility characteristics. Each evaluatomh includes variables indicating
adjacent traffic volume and speed, width of curielea heavy vehicle factor,
uncontrolled access factors, and the effects @fcaait land use. Because bicycle
volumes and crash data are often incomplete orailadle, neither measure requires
them. (Klobucar and Fricker 2007)

BLOS and BCI require a large amount of informatiangl the cooperation of
cyclists to rate the system. Historically, thisadats made such metrics cumbersome for

evaluating large networks (Klobucar and Fricker 20Blowever, recent technological
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innovations are making data collection more feasibhe Cycle Atlanta and CycleTracks
(San Francisco) smart phone applications allowistgcto send GPS data to city
planners, identifying preferred bicycling routeslaaporting problems. As transportation
organizations improve their infrastructure invergsy and supplement them with user-
reported data, more comprehensive safety evaludramon-motorized travel could
become more attainable. Using many of the infrattine and operational characteristics
included in BLOS and BCI, Allen-Munley et al. (200feveloped a multivariate logistic
model to predict the severity of an injury sustditg a bicyclist involved in a crash with
a motor vehicle at a specific location in an urbaycle network. The indicator for the
model was injury severity, not crash rate. The uydey rationale for using this indicator
is that relative bicycle safety of a route canriferred from trends in the severity of
bicyclist injuries.

In a report for the Michigan Department of Transaton, Oh et el. (2013)
categorizes performance measures used for bicpd@adestrian safety around the
United States. Many of these metrics are analogmuogetrics used for motorized modes
as well. The FHWA Community Vision Metrics databéises safety metrics that can be
used for each mode, including transit safety winiak more of a focus on security from
crime. Table 11 lists safety-oriented performameasures, informed by these sources

and the GDOT OPM study.
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Table 11: Safety Metrics (Informed by Oh et al. Z)IFHWA 2012, Kennedy et al. In
Press)

Type Measure |
Number of fatalities
Quantity Number !njurie_s by severity (seriqus,_ moderate,aninpossibly segmented by
context (involving alcohol, occurring in crosswatks.)
Number of crashes, possibly segmented by context
Percent of traffic fatalities that are pedestridnisyclists, motorists, transit riders
Injuries and fatalities normalized by 100,000 pagioh or travel volumes (miles
Rates trips): may be segmented by age, urban/rural confecility type, etc.
Crash rates per 100,000 population or travel vohi(ngles, trips)
Frequency of traffic crashes between modes
. High-volume locations (corridors, intersections) fimn-motorized travel
Facilities Number of locations with crash rates higher thanrthtional average
Annual funding for safe routes to schools
Investment
Percent of total funding spent on safety
Number of pedestrian arrests
Enforcement/ Number of warnings or citations targeting road ussraviors that compromise
e~ non-motorized safety
Services Average response time for emergency vehicles
Average incident clearance time (highway, trangitam, separated path)
Incidents of crime on transport facilities, by maatesystem
Percent of people feeling a lack of security framme
Cultural Percent of bicyclists who wear a helmet
Percent of motorists wearing seatbelts
Percent of schools participating in safe routesctools programs
Cost Aggregated cost of safety incidents
Perception Percent of survey responde_ntg who feel_ §afe whentthvel, segmented by
travel mode, user characteristics, or facility

4.7 Public Health

As introduced in section 3.6 of this dissertatidealth Impact Assessment (HIA)
has been gaining traction as an important proecegamsportation decision making. In
the context of HIA, health is defined as “a stdteamplete physical, mental, and social
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well-being and not merely the absence of diseasafiomity” (WHO 1948). A broad
range of health outcomes related to transportditave been enumerated in the literature,
including physical injuries and fatalities due tartsportation crashes (addressed in the
discussion of safety in 4.6), respiratory and aardiealth related to air quality, physical
activity and obesity, access to healthcare andheflod (addressed in section 4.3),
disease due to water pollution, security from cr{jeddressed in 4.6), and the mental
health effects of transportation noise. (Ingles301

Recent public health literature has focused on ptog non-motorized travel
(walking and biking) in order to encourage physaeivity, or “active living”(Sallis et
al. 2006;Maddison et al. 2009; McGinn et al. 2007; Spittalal. 2010). This is
because “Physical activity is widely recognizediferability to prevent and treat a wide
range of physical and psychological disorders”|{Sal al. 2006), so much so that the
U.S. Department of Health and Human Services has lerommending minimum
physical activity levels since the 1960s. In tB80s, due to new findings of dose-
response research, the emphasis of these recommoaisdzhifted from “vigorous
exercise... three or more times per week” to “attl@@sminutes of moderate intensity
physical activity... each day” (Sallis et al. 2008Rctive living” integrates physical
activity into daily routines related to recreatidr@nsport, occupation, and household
activities, and it is in stark contrast to “theaganic of sedentary lifestyles” associated
with “extensive use of cars and electronic entenant, ...computer-centric work
environments, [and a] proliferation of labor-savaeyices” (Sallis et al. 2006).

A criticism of the “active living” model, which prootes walking as a mode of

transportation, is that walking can actually pav#lers’ health and safety at risk despite
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the gains of increased physical activity. If watkconditions are insufficient to protect
walkers from collisions with cars, they may beislk 1of injury or death. Also, increased
time outdoors, especially during peak commutingreocan increase a person’s exposure
to harmful air pollution (Schweitzer and Zhou 201@)r pollution emitted from motor
vehicles includes several components that are hitmhuman health (Table 12) and,
despite regulation by the Clean Air Act, are gtittsent in urban air, especially during

peak traffic hours (Nebel and Wright 1998).

Table 12: Harmful air pollutants in automobile emssons (Nebel and Wright 1998)

Pollutant Health Effects

Particulate Matter (PhM and | Impairs many respiratory functions, especiallyndividuals with
PM,¢) chronic respiratory problems.

Volatile organic compounds | Contribute to the formation of ground-level ozo@g)( which can
(VOCs) inflame the lungs and increase the risk of fibrosis

Can block the delivery of oxygen to organs anduéssand has beer

Carbon monoxide (CO) associated with heart disease due to low oxygesidem the blood.

A major source of acid deposition; N3 a lung irritant that can lead
Nitrogen oxides (N¢) to acute respiratory disease in children and has hssociated with
impaired immune systems.

A major source of acid deposition and has beencéstsa with an
increased risk of bronchitis, especially in childand the elderly.

Sulfur oxides (especially S

The perception that these risks (and others) eaiste significant deterrents to
active travel, as long as travelers have a chdiceanle. However, some people must
travel by non-motorized modes due to personal ceriatics that obstruct them from
choosing other modes, such as low income and natisabilities. When these people are
subjected to unhealthy or unpleasant travel camatithis an issue of the equitable
distribution of resources, or environmental justice

Another pathway through which transportation adatalth is noise pollution.

Regular noise exposure higher than 55 dB, for exafnpm road traffic, aircraft, and
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rail, has been associated with undesirable healitomes. As Sygna et al. (2014)
summarize, “Annoyance and sleep disturbances armtst widespread and well-
documented subjectively reported effects of envirental noise... but morning
tiredness, headaches, and milder psychologicalitons [such as anxiety] have also
been reported to be associated with noise in gdyltlations.” Health effects have also
been observed in child populations; as describeddges and Stansfeld (2003),
evidence suggests “that noise exposure adverdelgtatchild cognitive performance...
annoyance and impaired well-being... motivation, dipoessure, and catecholamine
hormone secretion.”

Most of the health outcomes discussed in this seetre influenced by
transportation systems via indirect impact pathway® outcomes can be, and often are
tracked by departments of public health and otleatth-related organizations; however,
attribution of health outcomes to transportatioarary actions may be limited as these
outcomes occur in the context of complex socioteehmnd environmental interactions.
Therefore, Ingles (2013) suggests a number of pednce measures — related to
infrastructure provision and operational servicaliy - that are linked to health
outcomes, but are much more within the controtarigportation agencies. For example:

VMT can be input into air quality models to estimamissions of harmful

pollutants. These can become inputs to geospai#yses to help identify

locations of high exposure to air quality.

Bicycle and pedestrian PMT can be used to estiptagsical activity. In

advanced analysis, this can be correlated withigbegtcomes.

Additional health-related measures are listed inld4d3.
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Table 13: Health related metrics (Informed by FHW2012, Ingles 2013)

Metrics Notes

Environmental Quality

Population in in nonattainment areas

Number of days with poor air quality, ozone actitays,
etc.

Expected concentrations of criteria pollutants, atiebr
mobile source air toxics as a result of capacity
investments — construction and operations

Per capita emissions of local air pollutants from
transportation (PM, VOCs, NOx, CO, etc.)

These metrics represent mediating factors ir
the indirect pathways between transportation
and health. Transportation agencies may wig

Amount of wastewater produced by transport-related
facilities and industries

to partner with environmental protection and
public health agencies to monitor and manag
these metrics.

Watershed improvement due to transportation prejec

t

Noise and vibration levels affecting schools, ches;
public gathering spaces, residences, and disadyeahta
population groups

Percent of population exposed to high noise lefets
60 Db)

5h

je

Resource Access

Residential displacement due to transportationegtsj

Land consumption by new transportation projects —
amount and percent change in greenery and oper s

afhese metrics are directly impacted by desig

Percent of population living within target travishé of
schools, full-service supermarkets, health seryices
social services, by mode

choices for the transport-land use system. T
also have important equity implications, whe
analyzed by segmented population groups.

Number of recreational opportunities within targetel
time of residential areas, by mode

ney

Broader Human and Social Outcomes

Percent of people who perceive their community as g
good place to live

These metrics are influenced in part by

transportation system, but also by many other

Percent of persons with asthma, cancer, diabetest h
disease, obesity

factors. They are worth monitoring, in

partnership with public health agencies, and
analyses may be performed to assess poten
associations with transportation outputs suck
air quality emissions and the opportunity for

active living.

tial
N as
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4.8 Customer Experience and Satisfaction

People may perceive the physical factors of théerenment differently,
depending on a number of person-level attributeb sis age, gender, education level, the
presence and number of children in the househaotdme and marital status (McGinn et
al. 2007; Christian et al.2011). These charadtesisiot only affect people’s decisions
but can also influence their transportation needkslianitations more broadly. Truly
inclusivetransportation systems will be sensitive to thedsesnd constraints of all
population groups. For example, they will consitter trip-chaining needs of mothers in
comparison to traditional home-work commutes (Rbtmym 1989), as well as the
importance of transit access for people who caaffotd automobiles.

When people’s needs and limitations are accommddatéhe transportation
system, it is also more likely for them to be dawith transportation services.
Customer satisfaction (CS), discussed in the ecanand marketing literature as the
state in which a customer’s expectations are mekoeeded by what he or she actually
receives or experiences (Oliver 1993), is importarthe social sustainability of
transportation systems, and more directly the $sastainability of transportation
agencies. In this vein, CS has been termed “pertiaasiost important outcome for
DOTs,” and “vitally important to every aspect ofadegic performance measurement”
(TransTech 2003). Gathering CS-related informatibrgugh a variety of public
outreach processes, can enable an agency to makdnfaymed decisions, address
customer expectations, values and priorities, artdrin gain the trust and cooperation of

the public in its future endeavors (Fischer ep@ll4).
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Customer evaluations are especially important éncitntext of a service such as
transportation provision because it is one of “maesvices” for which “production and
consumption... are inseparable; quality occurs dusengice delivery, usually in an
interaction [involving] the client” (Parasuramana&t1985). In such a situation, “If
service quality is evaluated only from the poinva#w of a service provider... this may
lead to very poor estimates of quality as experdrxy the customer”; therefore,
customer opinions are necessary to “provide a lémgugh which transportation
decision makers can view and understand user exueri(Fischer et al. 2014). Fischer et
al. (2014) identify six categories of customer-opmdata that can be input into powerful
performance measures for transportation decisidinmgaThese six types of opinion
data are listed in Table 14.

Customer opinion based measures are used extgnBw&OTs and public transit
agencies. For example:

South Carolina DOT couples land owner satisfactvth condemnation rate to

improve public relations, save time, and save moflggnehouse and Swails

2010)

Louisiana DOTD asks customers to rank eight categaf investment, in order

of personal priority, and then segments the ansimézategories such as

residential region and commuter/non-commuter (Mc{e2011)

lllinois DOT asks customers, “How often can yowstrlDOT to do what is right

regarding transportation issues?” (IDOT 2009)
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Table 14: Customer Opinion Data and Metrics (Abbrated from Fischer et al. 2014)

Data Types Notes

Satisfaction
Ratings

Typically collected through an ordinal-scale surtegl, with questions in the followin
form: ‘How satisfied are you with...” (rate from 1 oor ‘not satisfied to very
satisfied’), these data can be aggregated to deteram average level of CS with the

guestion object, or to determine a percentage stbooers who are satisfied at a certdi

level or better. Consistently high or improvingistaction ratings can indicate that the
transportation agency has earned or is earnintfukeand respect of its customers.

J

n

Service
Grading and
Rating

Also based on an ordinal scale, with questions ssctWhat grade would you give
to...? (A=F)’, or ‘In your opinion, what is the cotidin of...? (poor—good—excellent, 1
7), these can be aggregated similarly to data fsatisfaction questions. Unlike

guestions that explicitly deal with satisfactioowever, grading and rating questions
do not as effectively reveal the sense of trusivbeh the agency and the public. They
are more effective for tracking the benefits of/gmr changes over time, as perceived
by the system users or customers.

Ranking or
Importance
Rating

Collected through ordinal-scale survey tools, raglkjuestions come in such forms a
‘Which of these is most important to you personallywhere the respondents are
asked to indicate their first, second, and thiidnities. Ranking or importance rating
survey results can be aggregated according to enage importance level that is give
to the question object, or the percent of respotsditiat ranked a particular option as
highest/most preferred or lowest/least preferrdwse results can suggest which
investments would be perceived as having the higiestive effect on service quality
and QOL, in essence capturing the underlying vatugseferences of customers.

-

Level of
Agreement

Collected using either an ordinal scale (for exampbt at all to very much) or a binalr
scale (agree or disagree) survey tools, theseadataost often aggregated in terms g
percentage of respondents who agree, with perfazenareasures such as ‘percent of
customers who believe that..."”. More complex analysege aggregated responses tg
multiple level-of-agreement questions to derivewdtiimensional indicator of
satisfaction. Level of agreement is a highly velsabol that can be used to reveal
customer behavior, expectations, underlying valaed, political will.

<

Open-Ended
Questions

Open-ended questions invite respondents to ‘fithm blank’ with any responses that
they choose. They come in forms such as ‘Pleaswites..” or ‘What do you think
about...”. Answers to open-ended questions can be tasielentify areas of concern or
pleasure from the customer perspective, to clamfpnsistent or surprising data that i
collected through other survey forms, and to prexadecdotal evidence of customer
attitudes and perspectives. Also, the use of opeiee: questions allows customers to
feel heard and appreciated, which can build trust.

4

Stated
Preference

In stated preference questions, respondents aee éslchoose between multiple
options, often with the opportunity to mark theiosh preferred/most likely and least
preferred/ least likely choices. The objects ofestgpreference questions typically
include multiple multi-attribute scenarios, onetttepresents existing conditions, and
others with some changed attributes. Similar t&irepmand importance rating-type
questions, stated preference results can be adgcegecording to the percent of
respondents that ranked particular scenarios ashiighest/most preferred or
lowest/least preferred. However, this survey tsahore often used as an input to mo
complex analyses, which use discrete choice magl&dichniques. Stated preference
tools may be used by decision-makers who are attegnfo predict customer reaction
to a proposed change in transportation servicettamdcan help to inform the design
more demand-oriented service changes as needed.

re
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Many agencies also use customer service and polgiieach measures that can
be tracked through observation and do not requireeys. These include average wait
times for customer service response, for instagaentail or in lines at the department of
motor vehicles; number of complaints per 100,008rsisr customers of a particular
transportation service; number of participantsudtliec meetings; or hits on a website
(MTKN 2011). The most important aspect of meaguagastomer experience is to use
“demand-oriented,” rather than “supply-oriented”aseres; Rietveld (2005) illustrates
this point with multiple examples, including traiar occupancy:

When a train has an average occupancy rate of 1009%,may look
just acceptable because in principle there is aceldor everybody.
However, suppose that when entering 55% of theepaess enter at
the front and 45% at the back. Then the experiemmoedpancy rate is
higher than 100%: ([0.55 x 1.1] + [0.45 x 0.9]). Rally, 5% of the
travellers [sic] do not get a seat. The problemtlué front versus the
back of a train appears to depend on the type ibivegy station and the
location of entrances with respect to the platfarms particular,
terminal stations appear to be vulnerable. Expecesh users of the
specific rail services will know the best placestder the trains, which
improves the position for travellers with less eigrece, but not always
sufficiently.

Rietveld’s (2005) example for on-time arrival is@lparticularly instructive:

The probability of delays is higher during peak lWBuses and trains
are fuller during these times. In addition, thee a tendency that
during peak hours, travellers put a heavier weightarriving in time
at work or an appointment compared with outside gbak. Thus, the
average probability of a delay of a bus or trairdicates little of the
number of passengers who are affected and the dfizbe effect.
Suppose, for example, that 80% of the trains armvéme and 20%
are late. Suppose too that the number of userseofate trains is twice
as large as in the trains that are on time. Theseais that during the
peak, occupancy rates are higher, and besidesdranme often longer
during peak hours. Thus, from the perspective ef tlaveller, the
share of the late arrivals is not 20%, but {(2 x)2(B0 + [2 x 20])} =
33%.
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Finally, Rietveld’s (2005) discussion of propagataf delays in multimodal chains sheds
important light on the user’s experience in anrjotésdictional context:

Public transport passengers usually make trips whearious modes
are employed. For the passenger it is the qualithe entire chain that
matters, not that of the individual elements of dfein. Supply-
oriented indicators of service quality focus on regformance of one
operator, whereas travellers usually face more tloare operator...
[P]roblems of delays in a certain mode may leagggravation of the
delay when another mode has to be used to bringtrineeller to

his/her final destination. The aggravation is saogial when one of
the two following conditions apply: the final molles a low frequency,
and timetables of the two modes have been coortinat

In general, it is important for transportation agjes to consider user perspectives
when designing performance metrics. Public opirsiorveys and other outreach methods
such as public meetings and focus groups can agiflisthis effort. Table 15 summarizes
Rietveld’s (2005) comparison of supply- and demaridnted measures as a
demonstration. While Rietveld focuses on transdrapons, a similar exercise could be

done for other modes.

Table 15: Comparison of supply- and demand-orientqdality measures in public
transportation (Adapted from Rietveld 2005)

Supply-oriented Metric Demand-oriented Metric
Mean inter-arrival time of buses, frequency Meaiitivg time of traveler
Mean occupancy rate of seats Percentage of travidlat could not find a seat
Share of trains/seats that arrives on time Shamawélers who arrive on time

Probability that a bus/train misses a connection ob®&bility that travelers miss a connection

Late arrival of trains in stations Late arrivaltodveler to the final destination

Average walking distance of travelers from their

Distance between stops origin to the stop
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4.9 Conclusions and Next Steps

Many of metrics identified in this chapter are gubcused and action oriented;
what Little (2008) would call “clinical” measure®ne clear example, for highway
reliability, relates to incident clearance timensportation agencies have direct control
of the speed with which highway assistance vehiatase at and clear the scene of an
incident, and this action has an immediate impadraffic flow, improving the travel
time, travel cost, and user experience of drivas@assengers. Some other metrics
reported here, which are often tracked by tranggiort agencies, deal with outcomes that
are less attributable to agency actions. For el@nMT is often linked with mobility
goals in DOT performance documents, but it doesanttally give any indication of the
mobility experience of system users. Howeverhdrges in VMT from one month or
year to the next can be associated with specignegactions, and perhaps associated
with changes in other metrics, then these valuekidme used as inputs for accessibility,
affordability, and even health-related measurébesystems level. Several opportunities
for these innovative uses of traditionally reported less useful metrics are also
presented in this chapter.

More research is necessary to identify low-cosa daurces that can be used for
agencies like DOTs, MPOs, and transit agenciegveldp QOL-oriented performance
measures and performance management processesm@meant opportunity to be
explored is collaboration among agencies in a foukidictional region. For such efforts
to be effective, individual agencies will also nefiective internal structures and

performance management processes and effective puitteach methods for gathering
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customer-opinion related information. These proeg$smve been introduced in earlier
chapters of this dissertation.

Moving forward, Chapter 5 applies the perspectivine stacked systems
framework (SSF) to a case study of transportatlanrpng and program delivery in the
Metropolitan Atlanta region. The case study inchida organizational influence profile,
a profile and gap analysis of the activated feekllspace, and a demonstration of how
enhancing the feedback space with performance mesathat more appropriately reflect
the user experience of service quality, as linkét aroader livability and QOL
outcomes, can enhance performance managementgardzational influence. Chapter
5 uses Metro Atlanta as a limited-scope test caisa broader methodology that can be

reproduced for other regions and other geograpales.
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CHAPTER 5: METRO ATLANTA CASE STUDY

5.1 Methodology for Applying the Stacked Systems mework

The purpose of this case study is to apply theecblte learning from Chapters 1-
4, which crystallizes in the Stacked Systems FraonkWSSF) for sustainable
development, to recommend enhancements for tratagipor performance management
in a real world inter-organizational context. Mgiotitan Atlanta was a logical case study
region due to the author’s proximity and acceghédaransportation-related performance
measurement and decision making processes ingimrd his section formulates a
methodology which translates the components oSBE into four phases of analysis.
The four phases are (I) Organizational Influenc#ikey;, (1) Feedback Space Profile, (I11)
Performance Measurement Gap Analysis, and (1V) igeifesting. The case study
proceeds to illustrate an application of each efrttethodology’s four phases to the
Metro Atlanta context. This case study is meardrtwvide a proof of concept, which can
be expanded upon in the Metro Atlanta Region, ahitghvcan provide a model for

similar processes in other regions.

5.1.1 Organizational Influence Profile Methodology

The methodology for Phase I, the Organizationduérfce Profile, is derived
directly from the stacked systems framework intictliin Chapter 4. A complete profile
includes characterizations of the inter-organizetlsystem, and the scope of direct and
indirect influence that organizational actions hamnethe sociotechnical transportation

system and broader livability and QOL outcomes.e®\key questions are important for
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guiding the organizational influence profile. Thegestions are similar (but not
identical) to those developed for individual agesan theOrganizational Performance
Management Self-Assessment TQ#M tool), an interactive, spreadsheet-based gurve
instrument developed by this author as part ofGBEOT OPM study (Kennedy et al. In
Press). A summary of the OPM tool is provided irpApdix A. The guiding questions
for the Organizational Influence Profile are infadnby Input A — Agency Context, and

Input C - Organizational Processes, as shown ireAgix A.

Who are the public agencies responsible for margiti@ sociotechnical
transportation system in the region (transportagecutors)?

How does each transportation executor operatenialgr(individual
organizational structures and processes)?

o0 What are the internal functional units of each sportation executor?

o0 How do these functional units interact with eadieot are there elements
of horizontal and vertical integration?

0 How does each functional unit individually affectatherwise interact
with the sociotechnical transportation system,dpamtation service
quality, and/or broader QOL outcomes?

Who are the major stakeholders of each transport&tkecutor, within the inter-
organizational system of transportation executams, within the broader
socioeconomic situations sub-stack?

How do transportation executors interact with eattier, and with other

stakeholders (inter-organizational structures andgsses)?
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o Do some entities have full or partial authority oeéhers? What is the

nature of this influence?

o Do entities share information or other social reses? If so, how?

o Do entities collaborate to set a joint strategrection for the region?
How do inter-organizational actions influence chamgthin the sociotechnical
transportation system, transportation service gyaind/or among broader QOL
outcomes?

An illustrative Organizational Influence Profilerfdetro Atlanta is provided in

section 5.2.

5.1.2 Feedback Space Profile Methodology

The methodology for Phase Il — Feedback Spacel@isfinformed by the
discussion of performance management in Chaptéttisodissertation, and also by the
Organizational Performance Management Self-Diageosbol (OPM tool). Guiding
guestions to formulate this profile relate to ggat-level management, performance
measurement, reporting, and feedback (similar esgons in Input A, Input B and Input
D, as shown in Appendix A). Similar to the Organi@aal Influence Profile, these
characterizing questions were answered in thisystudugh a web scan, document
review, and informational interviews. Unlike theganizational Influence Profile, the

Feedback Space Profile provides a current snapatiovery little historical background.

What are the shared regional strategic goals ajgties of the inter-
organizational system of transportation executeith respect to transportation

service quality and broader livability and QOL autees?
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For each regional strategic goal and related algect
o0 Have performance measures been defined?
o Which transportation executors are responsiblérémking each
performance measure?
o0 Are defined performance measures defined quaniyf?ab
o0 Are defined performance measures regularly tragkiddexisting data? If
so, what are the data sources in use, and howengigare the
performance metrics refreshed/recalculated?
0 Have the measures been linked with desired tremdttbns or targets?
o To what extent do identified performance measudesdecision making
value by informing organizational actions?
What additional feedback mechanisms do the tratepan executors have in
place to learn about system performance or broaateomes?
To illustrate an application of the Feedback Spadile, section 5.3 focuses on the
feedback space activated by the Atlanta Regionatr@ission to support regional

planning, programming, and program-delivery funtsian Atlanta.

5.1.3 Performance Measurement Gap Analysis Metloogol

The purpose of Phase Il — Performance Measure@aptAnalysis is to identify
performance gaps related to regional strategicsgaradl objectives, and to identify
measurement gaps associated with performance Qhaissphase is motivated by the
concept that “what gets measured gets manageddi@uguestions for this analysis are
informed by the discussion in Chapter 4 of thisedrsation and also by the OPM tool

(specifically Inputs B, C, and D, as shown in ApgiernA).
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Since the last plan or program update, for eacionegstrategic goal and
objective with defined performance measures, astiftkxd in the Feedback Space
Profile, has the region achieved desirable perfoea

For any performance gaps (goals or objectives wihereegion has not been
achieving its desirable performance outcomes, aseath...

o0 Are the defined performance measures clearly raleteethe
organizational actions and influence pathways atbéelto the individual
organization(s) who track them?

o0 What organizational actions have been taken baséeleoavailable
performance information?

o Isthere any indication from the existing feedbapkce about why
organizational actions have not been leading toa@ds performance
outcomes?

A gap analysis of Metro Atlanta’s regional plannmetrics is provided in section 5.4, in

parallel with the Feedback Space Profile.

5.1.4 Metric Testing Methodology

The purpose of Phase IV — Metric Testing is to tdgmew performance
measures that can fill performance measurementayapselp increase the choice

intelligence of transportation executors. Guidingstions for this phase include:
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For measurement gaps identified in Phase Ill, wieat performance measures
could better link organizational actions with chasgn transportation service
guality that leads to broader livability and QOLt@ames?
Do data and modeling capacity already exist, whanh be used to calculate these
newly proposed performance measures?
Can new data and/or modeling capacity be genevatadavailable financial and
human resources, in order to calculate these peaioce measures?
For each calculable measure, what is the curredtyecent, performance status,
at an appropriate scale of analysis (e.g. regisystém wide scale for plan
evaluation)?
Are the current performance status and recent pediace trends satisfactory?
o If so, what organizational actions may have conted to performance
outcomes?
o If not, what organizational actions might help cpaperformance
outcome?

What additional analysis could clarify the linkaggtween organizational actions
and performance outcomes?
Given analysis results for each tested measureebreant transportation
executors comfortable with tracking and reportingn a regular basis, thereby
claiming accountability for the performance outcafhe

The guiding questions for this phase reflect thaydital nature of performance

measurement. Metrics testing is an important patt@performance management cycle,
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and it should ideally be conducted at least onceyde of decision making. The regular
tracking, questioning, and refining of performaneeasures aims to increase choice
intelligence to inform organizational actions. Tlastrate an application of the Metrics
Testing phase, section 5.4 focuses on recommemewgerformance measures to fill
the performance measurement gaps for regionalgoatation planning and
programming in metro Atlanta, with limited discussiof quantitative values, where data
was readily available. The results of this applaatan be expanded by Metro Atlanta’s
transportation executors as they move forward t@iacke their performance-based

decision making processes.

5.2 Organizational Influence Profile

The transportation system in metropolitan Atlastananaged by a complex inter-
organizational system of public and semi-publicrexges (transportation executors), each
of which also relates to multiple other stakehaddarthe public, private and non-profit
sectors. Considering these organizations existinvitie socioeconomic systems sub-
stack in the SFF, it is important to acknowledgs #ithough the interactions of
transportation executors are systemic (i.e. thelgad@ patterns), they may not always be
systematic (intentionally organized to promote cstesicy and efficiency) in the real
world (see Checkland 1999 for a more extensivedfitiation of terms between
systemic and systematic). Characterizing theseadatiens as social resource flows
among components of a system enables researchdentdy existing patterns and make
recommendations for increased systematization.

The governmental and semi-public transportatiorcetas with direct

responsibility for managing Metro Atlanta’s trangjation system include the Georgia
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Department of Transportation (GDOT), Atlanta Reglodommission (ARC), Georgia
Regional Transportation Authority (GRTA), State B@and Tollway Authority (SRTA),
Metro Atlanta Rapid Transit Authority (MARTA), aridcal governments (counties and
cities). Figure 12 illustrates several types oéfiattions among these transportation
executors. These interactions include regulationging disbursement, and
representation on each other’s boards of direcidrs.three smaller blue ovals represent
the transportation-related committees of the AR@: Transportation and Air Quality
Committee (TAQC), Transportation Coordinating Corttes (TCC), and the Regional

Transit Committee (RTC).
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Figure 12: Inter-organizational system of public-@gcy transportation executors with
direct responsibility in the Metropolitan Atlantaegion
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The influence of an inter-organizational systena aghole depends upon the
relationships among its individual component orgations as well as the effectiveness
of each individual organization in implementingp&rticular functions. The
effectiveness of each individual organization,umt depends upon the relationships of
its own functional units. Appendix B shows orgati@aal charts for GDOT, GRTA,
SRTA, ARC, and MARTA.

Outside of the system boundary drawn in Figuresgé2eral key external
stakeholders operate at national, state, regiandljocal levels. These external
stakeholders each contribute socioeconomic resaopees to Metro Atlanta’s inter-
organizational system of transportation executbigure 13):

From the state-level, the Governor of Georgia apgdioard members for SRTA

and GRTA, directs the level of authority that cantdken by GRTA within the

bounds of its enabling legislation, and appoiné&birector of Planning for

GDOT.

The Speaker of the Georgia House of Representajesints a board member

for SRTA, the state legislature provides funding@DOT and GRTA to build

and operate transportation projects through bualgetopriations; and the state
legislature defines (or has previously defined)gsbepe of authority and many
operational elements that may be taken by GRTA, MIARand local

governments, especially regarding the use of fuflRC 2013)

Other state agencies such as the Department ofdll&asources (Environmental

Protection Division) and the Department of CommyAitfairs contribute to

some regional transportation planning discussioridetro Atlanta (ARC 2014).
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From the Federal level the USDOT and its modal adstrations regulate the use
of federal funds for transportation projects; angigant influence since federal
money accounts for $22.29 Billion of the forecas$&8.98 Billion (2014
constant value dollars) to be spent on Metro Adantransportation system
during the period of the current regional transpooh plan (RTP), 2014-2040.
Atlanta regional transportation planning is alsegyoed, in part by the EPA.
Representatives from FTA and FHWA patrticipate imgnaf the discussions at
ARC committees. (ARC 2014)

From the local level, Community Improvement Diggi¢CIDs) recommend
projects for inclusion in Metro Atlanta’s transpadron plans, and partner with
GDOT and local governments to fund projects inrthestricts. (Fischer and
Long, 2014)

At the regional level, modal advocacy groups afmtiohon-profit organizations
such as the Atlanta Bicycle Coalition (ABC), Citigefor Progressive Transit
(CfPT), Pedestrians Educating Drivers about SgfleEDS), and the Atlanta
BeltLine Partnership (ABLP) participate in plannicgnversations in ARC’s
committees.

Often representing national or statewide interasti)stry groups such as the
trucking industry and freight railroads, participat planning conversations in

ARC’s committees. (ARC 2013)
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Figure 13: Influence of external stakeholders on Nte Atlanta’s transportation
executors

Each of the internal and external stakeholders efr/Atlanta’s inter-
jurisdictional organizational system of transpodiatexecutors has its own priorities,
relative to its own mandates, vision, mission, gpahd scope of influence. Table 16 lists
Metro Atlanta’s transportation executors (considéeigternal stakeholders” of the inter-
organizational system under consideration) witlr tpemary influence pathways on the

sociotechnical transportation organized by mode.
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Table 16: Metro Atlanta’s Transportation Executor®riorities and Influence on the
Sociotechnical Transportation System, by Mode

Types of System
Influence

Strategic Oversight:
State Priorities

Program Delivery &
System Management:
State-owned Roadways

Strategic Oversight:

Program Delivery

Xpress Buses

Strategic Oversight:
State Priorities

Pragram Delivery

& System Management:

Priced Lanes

ARC Regional Planning

Program Delivery
MARTA
MARTA rail and bus

rocal Program Delivery

Gov. Locally owned facilities

& System Management:

& System Management:

& System Management:

Roadway /
Personal Auto

Plans, constructs and
maintains state and providers on roadway
federal highways; helps alignment and access

local gov’ts maintain from federal and state

their roads roads

Approves TIP on
behalf of the

Georgia Governor e
Reviews DRIs Xpressseii\::gpool
Provides Park & Ride

Lots

Controls pricing on
managed lanes; collects
tolls

Provides bus access to
managed ianes

Collaborates with transit

Implements and manages bike lanes and bicycle
facilities on federal and state roadways, according to
2012 Complete Streets Policy

Approves TIP on behalf of Governor

Coordinates the regional transportation planning process through Board committees;
develops the RTP and TIP; tracks and facilitates plan implementation;
provides information on commute options

Provides and manages
Provides parking at rail rail, local bus, and
locations

service

Operates Local &
Express Bus, Demand
Response

Constructs & Manages
Local Roads

demand response transit

Provides bike access to
rail and bus

Provides pedestrian
access at rail stations

Constructs & Manages Constructs & Manages
Local Bike Lanes and Local Sidewalks and
Paths Paths

Both Figure 12 and Table 16 order transportaticecators, top to bottom, along

a geographically-defined jurisdictional hierarcihgrh state-level to local-level. However,

the relationships among these transportation egecactually include a mix of

hierarchical and consultative interactions. Asriggion’s MPO, ARC is responsible for

coordinating these relationships through its cortees in order to develop regional

plans; therefore, it may be considered the cerggibnal agency. The following

subsections begin with a detailed profile of thiefirorganizational system’s planning

influence, as facilitated by the Atlanta Regionah@nission, and then proceed with

further discussion of other transportation exeautmcording to three additional

categories of influence: planning/funding oversightl system implementation.
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5.2.1 Regional Planning Influence — Atlanta Regid®@mmission

The Atlanta Regional Commission (ARC) is the deatgd Metropolitan
Planning Organization (MPO) for the Metro AtlanteeA. As such, ARC is responsible
for ensuring “a continuing, cooperative, and corpresive” approach to transportation
planning, producing and regularly updating thewati Long Range/Regional
Transportation Plan (LRTP/RTP) and short term Tpartsition Improvement Program
(TIP). The current RTP is included in PLAN 2040 {ghhalso includes a complementary
land-use plan), and was most recently updatedringpf 2014. As of the date of this
dissertation, the current TIP is for the perio®?014-2019. Both the RTP and TIP are
living documents; they are developed based on gtiojes of future funding availability
and regional needs, and they must be updated peailydo reflect the most current
modeling and expectations.

As described in Table 16, ARC’s primary influenahay is through
facilitating the regional transportation planninggess, and then supporting
implementation of the regional plans and prograhh& regional transportation planning
process is facilitated through three transportatomused committees of the ARC Board
of Directors. ARC’s 39-member Board of Directorsludes representatives from city
and county governments as voting members, andsepiatives of other transportation
executors as nonvoting members. The ARC Board gsveeven committees, three of
which are specific to transportation (ARC 2013§ three transportation-related
committees are also shown on Figure 12 (smallex blals). These committees are

facilitated and supported by ARC professional staff
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The Transportation Coordinating Committee (TCC)ichtprovides technical
support to the Regional Transit Committee (RTC) dnedTransportation & Air Quality
Committee (TAQCQ), is actually comprised of severgbcommittees, as shown in Figure
14. Aside from those noted in Figure 14, inform&IC subcommittees may be formed
temporarily based on the needs of RTC and TAQCethansportation executors in the
region participate actively in the TCC subcommitea an as-needed basis, when their
particular perspective or expertise is relevant.és@mple, transit providers typically
participate in the four subcommittees that sereeRMC; SRTA participates in the
Financial Planning Team; and GRTA participateha TIP/RTP Blueprint Working
Group. Also, many subcommittees include represeetabf federal oversight agencies
(especially FHWA, FTA, and EPA), citizen advocacgups, and private entities. For
example the Atlanta Bicycle Coalition and PedestriBducating Drivers on Safety
(PEDS) actively patrticipate in the Bike/Ped Advis@roup, whereas trucking
companies and railroads participate in the Fredghtisory Group. (ARC 2013; R.

Hammond, unpublished informational interview, Debeml17, 2013)
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Figure 14: ARC Transportation Committees, showingCT Subcommittees (ARC

Outside of committees, ARC employs staff in an aig@tional structure
comprising of three overlapping “centers”: the @erior Community Services, Center
for Livable Communities, and Center for Strategald®ions [Appendix B, page B-1].
This organizational structure is new as of 201Bo¥ang a re-organization led by ARC’s
executive director. The new structure was the agsrifirst reorganization in a
generation,” replacing a traditional, more siloéigjsion structure (Pendered 2013). The

ARC executive director, Doug Hooker, describedrtfmivation behind this change:
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Because we are changing in so many ways as a regieg realizes
we have to be more adaptable to help local goventsnsolve more
problems. (Pendered 2013)

Part of becoming “more adaptable” for ARC was tamnagine the relationships
among staff functions to allow for more internallaboration. For example, the Center
for Livable Communities includes working groups @ommunity Development as well
as Transportation Access & Mobility. In a more ttiathal and siloed organizational
structure, staff in these different groups wouldkweeparately. However, through the
lens of the SSF, it is clear that transportati@nplng decisions will influence broader
community development outcomes. Also, communityetitgyment needs can inform
transportation needs. Therefore, it is logicalglanning activities related to community
development and transportation systems to be daotiein a highly collaborative
manner. Furthermore, it is important that the CefateLivable Communities
conceptually and functionally overlaps with the @erior Community Services, which
includes working groups related for Aging and He&tesources, and Workforce
Solutions. This overlap is important because taegportation system will mediate
access to many community services. Finally, stathe Center for Strategic Relations,
with its working group for Community Engagementy ¢acilitate the flow of
information from planners in the other two centerthe wider community and vice
versa.

ARC'’s internal reorganization has paralleled a ¢feain the way that the MPO
facilitates the planning process among the regitraissportation executors. This inter-
organizational change was motivated by an ideutifiblem with program delivery.
Specifically, during the period of approximatelyd®32011, Metro Atlanta’s TIP was

significantly backlogged, with many projects thatlifailed to move forward according
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to their programmed timeframes. During this tim&@suspended project solicitations,
in order to re-evaluate the TIP development andempntation process (Haynes, D.,
unpublished informational interview, May 1, 201RBgacting to this crisis, ARC
published an “RTP/TIP Blueprint” in 2010 that edisiied five “Guiding Principles” for
TIP development:

1. Project information will be presented in a userfidly, concise
and informative manner.

2. Projects will be programmed based on realistic soand
feasible implementation schedules.

3. Projects will be programmed consistent with the@es, goals
and priorities established through the regular MR@nning
process and will adhere to all applicable federabsstate legal
requirements

4. Updates, amendments and administrative modificatiwil be
conducted on a regular and predictable basis andrirefficient
manner to facilitate project implementation goals.

5. The decision making process for updating proje@rimation
will be well documented and conducted in a consisteanner.
(ARC 2010)

In order to make these guiding principles actid@aBARC also defined “core
functions” and “business rules” related to eachqple. For example, Core Function 1.4
“Monitor TIP project implementation” included threesiness rules, the first of which
states that “ARC will publish an annual report...allétg the status of projects and
phases scheduled for advancement in the previscal fyear.” As another example,
Business Rule 2.1.1 outlines the project phasdsihy be defined for a particular
project; the first one being a “scoping” phase dat#id to clarifying the project scope and

developing the feasible project budget and schedsleequired by Guiding Principle 2.
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Each of these example business rules address @alieraye of program delivery that ARC
had observed in the immediately preceding years.

What ARC recognized in the latter years of the 20@@cade is one of the key
concepts of performance management: as descritsxtiion 3.2, “the allocation of
resources and implementation of decisions” is “wtaJl matters.” Unimplemented
planning decisions do not effect change in theatechnical transportation system. If
plans are made and published without being impleeakthis failure to implement can
lead to customer dissatisfaction, and mistrushédrganizational system, thereby
diminishing the social capital available for futwse. Therefore, it is paramount for
planning decisions to be developed with realistigeetations of the opportunities and

constraints for implementation.

5.2.2 Oversight Influence — State-level Agencies

There are four ways shown in Figure 12 for statelleransportation agencies
(GDOT, GRTA, and SRTA) to influence the transpooaiplanning process facilitated
by ARC: regulation/authorization, dispersal of fandpeaking at ARC Board meetings,
and providing staff technical support through dotleating on ARC’s committees. The
first two of these four types of influence may lemsidered forms of oversight. Although
these oversight roles imply a hierarchical relatfop between the state and the region, as
described in section 3.5, “hierarchical and cordé models of inter-organizational
performance management are not mutually exclusasgj’the latter two types of
influence shown in Figure 12 are more consultative.

In their oversight-oriented roles, state-level ages are responsible for

representing state-level priorities. As expresse@eorgia’s Strategic Statewide
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Transportation Plan (SSTP) approved by GDOT thee@ax in 2010 and updated in
2013, the top statewide priority for transportatagencies is “supporting Georgia’s
economic growth and competitiveness” (GDOT 2013ithwhe Atlanta region
supporting “more than 60 percent of the state’sienuc activity” (ARC 2013d), a major
part of supporting economic growth and competitesmin the State overall is supporting
the same in Atlanta. The sociotechnical transporiagystem plays an important role in
promoting economic growth by providing accessipild employment centers and by
facilitating the movement of freight. This roletbe transportation system is
acknowledged by the State’s investment strategifeshich the SSTP identifies three
categories: statewide freight and logistics, peopddility outside of Metro Atlanta, and
people mobility within Metro Atlanta. SSTP investmatrategies relevant to Metro

Atlanta are summarized in Table 17.

Table 17: SSTP Investment Categories Relevant tarbétlanta (GDOT 2013)

Investment Category Strategies with Existing Funds Strategies with Additional Funds

Freight and Logistics | - Interstate interchange improvements: New bypass facilities
Improved last-mile connectivity - New intermodal facilities
People Mobility - Enhancing existing employment - Expand commuter transit (BRT

centers that have mixed-use zoning, and long-haul rail) network,
transit, and plans to attract residentjal focusing on access to
development employment centers

Operate express buses in HOT langs Augment commuter transit with

Improve mobility and connectivity short-haul circulators

on arterials hat connect to - Enhance existing core transit
employment centers systems operations to be
Expand Interstate HOT lanes. competitive with peer cities
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GDOT and SRTA are the designated stewards of Statenost Federal
transportation dollars, responsible for disburghese funds to regional and local entities
around the state. In this oversight role, thesied&vel agencies are responsible for
ensuring that state dollars, in particular, arenspea manner that is compatible with
statewide goals and objectives. GRTA, which alsck&6on behalf of the Governor,”
has a similar responsibility in the Metro Atlanegion in particular, expressed through
the agency’s oversight role in approving the Mé&tianta TIP. Due to their defined
oversight responsibilities, all of these state-lagencies must ensure that when state-
level dollars are spent in Metro Atlanta, theseaesxditures reflect state-level investment
priorities, such as those summarized in Table 17.

The combination of oversight responsibilities wetllaboration on ARC’s
committees can enable state-level agencies to enigagore effective performance
management within the inter-organizational systéhis sort of inter-agency interaction,
which combines hierarchical and consultative retaghips, supports vertical integration
(Pei et al. 2010) between the state and regionssiment strategies. Through the
frequent communication involved in their inter-ongaational structure, the state-level
agencies have agreed with ARC on a decision-mdkamgework for updating the RTP
and TIP. This framework was approved in 2013 aradius “guide the update of the
PLAN 2040 RTP/TIP,” (GRTA 2013) which was approvsc GRTA Board meeting in
spring, 2014. As described in a GRTA (2013) documée framework “builds on
earlier endeavors” related to previous RTPs, asdhtended as a tool for directing
limited resources for both this and the next RT®& &l updates.” Aligning with the

principles of performance management, the framewsds performance measures to
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help align statewide and regional investment sgfate The “framework goal” is to
“Prioritize existing revenue streams toward theestments that drive the betterment of
the systemwide performance measures, [which] suppemgoals of the Statewide
Strategic Plan, the Governor’s Strategic GoalsRIbAIN 2040 goals, with an emphasis

on enhancing the economic growth of the region” {GR013).

5.2.3 Program Delivery Influence

Any project that receives Federal funding in thgioe must be identified in the
TIP developed by the ARC, which is then adopted BDOT’s STIP. During TIP
development, each funded project must be “sponstmedne of the region’s
transportation executors, which will be responsfbteensuring implementation.
Typically, but not always, project sponsors are &ility owners who will be
responsible for managing and operating projects atimpletion. Projects in the TIP are
typically delivered with a combination of Fedenahfls plus state or local (public and/or
private) funds, depending on whether the statelocal jurisdiction owns the facility.
Projects in the TIP include capacity expansionaijp@nal improvements, safety
improvements, bicycle lanes, sidewalks, and redipragrams such as the Livable
Centers Initiative. The full implementation of a@ct in the TIP will often include
several phases, from among those defined in AR@®sBlueprint (2010):

Scoping (SCP)

Preliminary Engineering/ engineering/design/plagr(iRE)

GDOT oversight services for engineering (PE-OV)

Right-of-way acquisition (ROW)

Utility relocation (UTL)
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Construction/implementation (CST)
Total estimated cost, inclusive of all phases (ALL)
Since developing the TIP Blueprint in calendar y&2) 2010, ARC has seen

substantial improvement in project phase advanceraéss, as shown in Figure 15.
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Figure 15: Metro Atlanta TIP Project Phase Advancemt Rates for FY 2003- FY
2013, with important milestones in inter-organizatial performance management
(ARC 2013b)

When beginning to tackle its challenge with projegblementation in the latter
half of the 2000s decade, ARC defined a Regionalt&jic Transportation System
(RSTS) to guide the focus of new investment. Adeed in the 2014 Update of PLAN
2040:

The RSTS furthers the development of an integratedtimodal

transportation system to facilitate the safe anficieht movement of
people and goods, including addressing current afgture

transportation demand... The RSTS accommodates ¢jeni® most
critical trip movements and is comprised of:
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Interstate highways and freeways;

National Highway System (NHS) classified faciliteesl State
highways, including intermodal connectors for figidacilities;

Existing and future regional transit service; and
Principal arterials, critical minor arterials and ther facilities
that provide continuous cross-regional mobility bgsuring

adequate spacing of major roadways that conneciored
activity centers, town centers and freight corriglor

According to the 2014 Update of PLAN 2040, “It iR& policy to only fund
roadway and transit capacity expansions on RSTiftilssz” Figure 16 shows the RSTS
network of roadways, and Figure 17 shows the adomgional vision for transit
expansion, Concept 3, which is also incorporatéaltile RSTS.

As shown in Figure 16 and Figure 17, the adopt®dRincludes existing
and operational facilities and services, as wethasy components that have not yet
been constructed, procured, or even designed thrprgliminary engineering (listed as
“future” or “proposed” in these two figures). Indar to realize the vision portrayed by
the RSTS within the 25-year time frame of PLAN20dflective plan implementation-

through programming and facilitating program defj#es paramount.
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Figure 16: RSTS Roadway Network (ARC 2014)
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Figure 17: Concept 3 Regional Transit Vision, Adaut 2008 (ARC 2014)
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Having suspended calls for projects for severats/daring the latter half of the
2000s decade, ARC chose to issue its first calpfofects in 2012, once there was space
and uncommitted funding available for a new TIP.tBig point, ARC had defined the
RSTS, including Concept 3, and had gone throughcgale of updating the defined
network in order to include it in the original PLAR40 (adopted in 2011). This first call
for projects was meant to be “quick” with a “scabkalvn” application process that
allowed local governments to work together to idgrriority projects located on three
ARC-identified networks, which were subsets of R&TS (Haynes, D., unpublished
informational interview, May 1, 2014). These thretworks include:

A Regional Thoroughfares Network (RTN) consistifigamrridors with the

highest level of long-distance travel and corridbia connect activity centers”

(Willis, M. personal email communication, June 2614);

A Freight Network subset of the RTN, consistindadrridors that have a

relatively high number of trucks plus the corridiokages between activity

centers” (Willis, M. personal email communicatidane 26, 2014); and

The Concept 3 network, which overlaps with the Riildome corridors along

proposed light rail and bus rapid transit linesy{izs, D., unpublished

informational interview, May 1, 2014).

By the time ARC issued its 2012 call for projeegency staff had done a lot of
work defining these networks and the strategicatioe for PLAN2040; however, local
project sponsors were much less familiar with ggional direction. As a result of this
uneven understanding, a majority of responsesdedh did not meet ARC’s defined

criteria; most proposed projects did not align wita strategic networks or represent
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cross-jurisdictional interaction. Learning fromgtaxperience, ARC decided to produce
additional guidance and design a more collaborgtreeess for subsequent project calls
to begin in 2013.

ARC issued two calls for projects in 2013, eachuad on one of USDOT’s
federal funding programs: the Transportation Aléires Program (TAP), and the
Congestion Mitigation and Air Quality (CMAQ) progrna As of the date of this
dissertation, a third call was planned for 2014ynder to allocate federal Surface
Transportation Program (STP) Urban funds (Haynesyipublished informational
interview, May 1, 2014). Prior to the 2013 callR@ staff prepared a document entitled
“Which Program is the Best Fit for my Project” (Erg 18) in order to guide local project
sponsors in submitting proposed projects. Thisayjuté document identifies strategic
“goals and principles” associated with each ofttiree funding programs, along with
“emphasis areas” that reference the priority nekwand related strategies developed for
PLANZ2040. Along with this guidance, ARC definednsotstage process for project
proposals. In the first stage, project sponsorsnsuletters of interest that each describe a
proposed project, providing details about its exp@scope, funding need, multi-
jurisdictional support, phasing, and how it addess®levant emphasis areas. Upon
receiving these letters of interest, ARC staff t#¥ea shortlist based on projects’ “ability
to demonstrate regional significance and theintgtib utilize federal funds” (ARC TAP
Program Overview, May 2013). In the second stad®C Ataff talks with project
sponsors on the shortlist, working together todvetefine the project budget, schedule,
and so forth. This process was officially describgdARC as follows (ARC TAP

Program Overview, May 2013):
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“Shortlisted submissions will then be invited tdsut a more thorough
proposal to receive Federal funds, including detdilinformation on
the need, scope, and implementability of proposegjegts... It is
anticipated that ARC staff will take an active rafe working with
applicants during proposal development to ensurejgmts meet all
goals and criteria.”

During this collaborative second stage, some ptejae diminished in scope,
others transform into something slightly differémm the original descriptions
submitted in letters of interests, and some drépiothe priority list due to limited
capacity for implementation. Implementing this niewe-stage process for the first 2013
project calls, which solicited projects for the éeal Transportation Alternatives Program
(TAP), ARC staff was able to move 17 projects itite TIP, feeling confident in project
sponsors’ ability to implement these projects. Adarg to ARC’s senior principal
planner, project sponsors also had an increasetldéeconfidence in the programming
process, in comparison to previous calls, dueedrtbreased level of collaboration
(Haynes, D., unpublished informational interviewaywil, 2014). However, when ARC
published the list of awarded projects, projectnsoos noted a need for making the
reasons for programming choices more explicithsd these could be referenced later.
Therefore, following the CMAQ call later in the yeARC published a 16-page project
funding report that documented the entire soli@taprocess, including details of all
shortlisted projects with explanations of why epabject did or did not receive a final
award.

ARC'’s new project solicitation process was notabfferent from previous
interactions that seemed much more hierarchicahnlinformational interview, ARC’s
senior principal transportation planner, made tmportant observations based on the

agency'’s experience with the 2013 project callssthi, a competitive process does not
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have to be passive. When project sponsors areviedoh the deliberative process of
programming, and they have the opportunity to ctinvgith the planning agency to refine
project scopes, they are more likely to understarad programming decisions. This
increased transparency gives project sponsorsetiimd of fair competition, in
comparison to more typical methods of programmirigs increased feeling of fairness,
in turn, tends to increase satisfaction among ptgponsors whose projects are
ultimately selected as well as those whose propietsot make it into the current TIP.
Secondly, although the increased communication &atvwthe MPO and local
governments extends the solicitation process,nipeaved results are worth the
additional time. Based on ARC’s 2013 experience déliberative process takes about 3-
4 months to “iron out” project details. This as“antrepreneurial, proactive approach” to
programming because it leads to more implementaioiects than other, less
communicative, approaches. The longer consultatigeess allows more stakeholders
among MPO staff, project sponsors, and partnenmigje&s to express and address their
concerns and gain a more complete understandipgpgct scopes, schedules, and needs
for successful implementation (Haynes, D. unpulelisimformational interview, May 1,

2014).
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Figure 18: ARC guidance document issued to locabjact sponsors prior to 2013 calls
for projects

Learning from its increased collaboration with pajsponsors in the 2013 TAP
solicitation, ARC extended the practice of verticaégration for the 2013 CMAQ call to
include an “extremely high level of cooperation'tivthe state DOT (Willis, M. personal
email communication, June 26, 2014). Specific el@sef this cooperation included
(ARC and GDOT 2013):

Prior to issuing the solicitation, ARC collaboratedh GDOT (and members of

the TAQC) to develop CMAQ program goals and pritespand emphasis areas,

as listed in Figure 18.
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The CMAQ project selection committee, which revievetters of interest from
project sponsors, included staff from both ARC &@IOT. This committee
worked together to shortlist projects based ondst/benefit analysis” of several
non-monetary performance measures related to emsseduction, population
affected, reduced delay, and deliverability.

ARC worked with the GDOT Office of Program Delivenydevelop a set of

deliverability questions, and a detailed projettestule, for all applicants to

address.

All applicants were required to participate in @ftdery summit” hosted by the

GDOT Program Delivery office.

ARC and GDOT decision makers developed and apprthestinal list of funding

recommendations prior to being reviewed and appttyethe Georgia

Environmental Protection Division and the Georgianch of FHWA, and then

being released for public comment.

Finally, after the TIP was approved with the neatided CMAQ projects,
allowing these projects to move forward, the fpgigrammed phase of each project was
commenced with a “kick-off meeting” including logadoject sponsors, ARC, and
GDOT. As a culminating communicative step in a hyglfommunicative process, kick-
off meetings propel projects from pure planningppamming) into implementation
(program delivery).

The communication-intensive process describedighstiibsection may be
understood as an example of building inter-orgdiomal social capital. It is through

building trust, understanding, and systematic waykelationships among the various
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transportation executors in the inter-organizatieyatem that ARC has been able to
make progress on its goal (implied by the first aadond Guiding Principle defined in
the TIP Blueprint (ARC 2010)) of enhancing TIP implentation. It is worth noting that
the increase in social capital such as trust an@rstanding is inherently linked with the
exchange of social resources across organizatimmaddaries; for example ARC, GDOT,
and sometimes federal entities all provide techrasaistance to local project sponsors in
order to support project implementability. In aretkexample, transportation executors
share data and internal knowledge from each of thdividual organizations to support
inter-organizational decision making. Inter-orgatianal social capital can strengthen
and inform the individual agencies as they deltheir respective TIP projects, and also

as they carry ongoing management of the socioteahtrtansportation system.

5.2.4 System Management Influence — Project Spersut Owners

As listed in Table 16, multiple entities at thetsfaemi-regional, and local-levels
are responsible for building, maintaining, and apieg transportation facilities and
services in the region. These entities include GDERTA, GRTA, MARTA, local
governments, and a few others such as univerasiidsommunity improvement groups.
In terms of infrastructure provision for roadwaOT is directly responsible for
managing about 33% of centerline miles in the 18atp Atlanta MPO area, whereas the
remaining majority is managed by local governméARC 2014). SRTA is responsible
for managing the pricing on high occupancy/toll (HQanes in the region. GRTA
operates regional commuter bus serviKeréss. MARTA provides fixed rail transit and
local bus service; several local governments pelodal transit, including Cobb

County, Cherokee County, Gwinnett County, Douglasr@y, and the City of Atlanta,
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and several other entities provide local circulatouttles, including the Atlanta
University Center, Emory University, Georgia Sthlt@versity, Georgia Tech, Atlantic
Station, and the Buckhead Community ImprovementribtfARC 2012).

Most of the day-to-day work of system managemedobise without federal
dollars, and it therefore is not listed in the TAB.such, day-to-day system management
depends upon the individual practices and orgapoizailt structure of each transportation
executor. Appendix B provides organizational ch&otsAtlanta’s state and regional-
level public agency transportation (current ashefdate of this dissertation).

Compared to ARC’s overlapping centers structure otiner state and regional-
level agencies map their organizational structarese traditionally, with hierarchical
divisions and no overlap between functional gro@BOT and MARTA, in particular
are very large agencies, each with more than 46{flayees. In organizations of this
size, a divisional structure can be helpful to fostaff efforts on specific products of the
agency; however, several layers of hierarchy ackirig communication across divisions
(i.e. siloes) can hinder efficiency and make arigréef at organizational change to be
very cumbersome and slow. SRTA and GRTA, on therdtand, each have
approximately 50 employees, and while they are atganized in discrete functional
units, their organizational structures are muctidtaand thereby more adaptable.

Table 18 expresses the day-to-day system managémieehce of specific
functional units within the organizational strugsirof GDOT, GRTA, SRTA, and
MARTA. The functional units shown in Table 18 irdet directly with the sociotechnical
transportation system. Their functions are suppdsteother functional units in their

respective agencies. The effectiveness of day-yoatinagement is largely dependent
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upon the information and other support availableaoh of these functional units, and the
extent to which divisions with overlapping or irdependent areas of influence can agree

upon performance-based decisions.

Table 18: Day-to-day System Management Influence dinctional Units within
Atlanta’'s State- and Regional-levelPublic Agencyafisportation Executors, Tabulated
by Mode and Service Quality Outcomes

Connectivity Mobility Reliability Safety Affordability
- [1], [2], [3],
Automobile (4], [6] [5], [12] [5]1,[12] [5] [1], [6], [17]
: (2],
Transit [11], [12]
Bicycle [31, [5], [6] [5]
Pedestrian [31, [5], [6] [5],

GDOT Functional Units: [1] Local Grants & Field Services (Districts 1,2,3,6, and 7), [2] Engineering3]
Construction, [4] Program Delivery, [5] Office of Traffic Operations, [6] Office of Maintenance

SRTA Functional Units: [11] Marketing and Communications, [12] Operations

5.3 Feedback Space Profile and Performance Measuremt Gap Analysis

Part of the communication involved in improving gram delivery in the Atlanta
region has included transportation executors aggeapon shared performance metrics
for evaluating the merits of proposed projectstfier RTP and the TIP. As discussed in
Chapters 3 and 4 of this dissertation, performanetics are crucial components of
effective performance management. They are aldcopéne broadefeedback spacef
an inter-organizational system, which facilitatesfprmance management. This section
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characterizes the feedback space currently activatehe ARC and other transportation
executors, to support regional transportation plagmrprogramming, and program-
delivery in support of broader livability and QOutoomes.

As described in section 3.2, the definition of periance measures should follow
directly from the definition of strategic goals amlojectives. As discussed in Chapter 4,
the effectiveness of performance-based decisionngalepends upon performance
measures being directly relevant to the organimatiactions and influence pathways
relevant to measurement champions. These two tfppedevance - relevance to strategic
goals and relevance to influence pathways — allewgency or inter-organizational
system tactivateits feedback space by using performance informatiadecision
making. The need for activated feedback, in terfisith sorts of relevance, is why the
Feedback Space Profile must begin with identif\gtrgtegic priorities (goals and

objectives) for the region.

5.3.1 Strateqic Reqional Priorities in PLAN 2040

Considering the high level of collaboration emeggim Metro Atlanta’s regional
planning process — which has begun to manifestugiran the RTP/TIP development
framework agreed upon by ARC and GRTA, and theeclosrking relationship among
ARC, GDOT, and local project sponsors in the 20dl1Bfor CMAQ projects — it is
reasonable to view the goals and objectives stat&dRC’s 2014 RTP update to be
broadly representative of the inter-organizati@ystem’s regional priorities. The PLAN
2040 Update was approved by the ARC and GRTA Baoafr@srectors in March and
April, 2014, respectively. As described in the PLRBKO Update — Volume | (ARC

2014), the plan’s strategic direction is set bys@on statement, three goals, five
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objectives, and multiple guiding principles asstaziavith each objective. The vision
statement is “Visionary leadership for sustainajstevth by balancing environmental
responsibility, economic growth and social needgeniaximizing benefits to all.” The
goals refer to broader QOL and livability outconaesl broader social capital: “lead as
the global gateway to the South,” “encourage hgalttmmunities,” and “expand access
to community resources.” The objectives and prilesiare listed in Table 19. (ARC
2014)

The PLAN 2040 objectives and principles in Tablehd9e many linkages to the
influence pathways of transportation executors. giveciples associated with the first
“mobility options” objective all relate directly time physical infrastructure or operational
characteristics of the sociotechnical transpontesigstem. One of these principles also
alludes to the interaction of the transportatiod Eamd use systems within the built
environment. Although the other objectives focusorader outcomes, several of their
related principles indicate potential influencettansportation executors. Specifically,
access to education, employment, and other impoofgwortunities; public safety and
security; active living opportunities; the minimiia of travel distances and promotion
of walking, bicycling, and transit use; promotingdgpreserving the connectivity of
greenspace; protecting neighborhood integrity; @ederving air and water quality can

all be addressed, in part, through transportatemsion making.
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Table 19: PLAN 2040 Objectives and Guiding Prinagsl (ARC 2014)

Obijectives Guiding Principles

=

Preserve, maintain and operate the existing muttahtvansportation system.
Implement cost-effective improvements such as sadlesy multi-use trails, bicycle
Increase lanes and roadway operational upgrades to expandgortation alternatives,
mobility improve safety and maximize existing assets.
options for Maintain industrial and freight land uses at sgatdocations with efficient access
people and and mobility.
goods Maintain and expand infrastructure to support ai eail travel and transport.
Target strategic roadway capacity improvement&teesregionally significant
corridors and centers.
Build communities that encourage healthy lifestygead active living for all ages,
Foster a with provisions for healthcare, education, rec@gtcultural arts and entertainment
healthy, opportunities.
educated, Promote a regional community that embraces diyersige, ethnicity and lifestyle
well trained, :
as its strength.
safe and ) . . .
secure Promote access to quality schools, career tramm_igtechnology literacy to provide|
population a workforce that can support economic opportunity.
Promote public safety efforts to create vibrant saf® 24-hour communities.
Build compact development in existing communitiggintegrated land uses that
Promote will minimize travel distances and support walkingcling and transit.
places to live Increase housing, services, and employment oppbesiaround transit stations.
with easy Provide a range of housing choices to accommodatediolds of all income levels
access to sizes and needs and to ensure that workers irothenanity have the option to live
jobs and there.
services . . - . . .
Protect the character and integrity of existingghborhoods, while also meeting thé
needs of the community.
Conserve and protect environmentally-sensitivesaeg@ increasing the amount an
Improve connectivity of greenspace.
2?1‘%%):10 Continue to enhance stewardship of water resotihcesghout the region.
ici
while y Promote energy-efficient land development and siftecture investments that foste
preserving the sustainable use of resources and minimize itapaair quality.
the region’s Encourage appropriate infill, redevelopment andptida reuse of the built
environment environment to maintain the regional footprint apdimize the use of existing
investments.
Focus financial resources and public investmenexisting communities.
!dentlfy_ Establish a region-wide economic and growth managestrategy that includes
innovative federal, state, regional and local agencies, asaselon-governmental partners.
approaches . . . o -
to economic Enhance and diversify economic development aativito include sectors like life
recovery sciences, logistics and transportation, agribusinesergy and environmental
and long- technology, he_althcare and eldercare, aerospaeedigy and entertainment and
term media production.
prosperity Leverage the diversity of the region — people, @a@and opportunities — to continu
to attract business and residents.
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Considering the inter-organizational context in eWhARC operates, it is

worthwhile to note that the PLAN 2040 objectivesl aminciples shown in Table 19

relate to statewide priorities identified in GDOBSTP goals and objectives (GDOT

2013);

Supporting Georgia’s economic growth and competitess

0]

Improved access to jobs, encouraging growth ingigv
sector employment, workforce

Reduction in traffic congestion reliability of comtas
in major metropolitan areas

Efficiency and reliability of freight, cargo, andogds
movement

Border to border and interregional connectivity

Support for local connectivity to statewide
transportation network

Ensuring safety and security

0]

Reduction in crashes resulting in injury and lo$sfe

Maximizing the value of Georgia’s assets, gettimg nost out
of the existing network

0]

Optimized capital asset management

0 Optimized throughput of people and goods through

network assets throughout the day

Minimize impact on the environment

0 Reduce emissions, improve air quality statewidaijtli

footprint

...and federal priorities identified in the MAP-2laphing factors, as quoted in the

PLAN 2040 Update RTP Narrative (ARC 2014):

Support the economic vitality of the metropolitameag
especially by enabling global competitiveness, pobidity, and
efficiency.
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Increase the safety of the transportation systenmnfotorized
and non-motorized users.

Increase the security of the transportation systermmotorized
and non-motorized users.

Increase accessibility and mobility of people ariight.

Protect and enhance the environment, promote energy
conservation, improve the quality of life, and puoien
consistency between transportation improvementssatk and
local planned growth and economic development padte

Enhance the integration and connectivity of theng@ortation
system across and between modes, people and freight

Promote efficient system management and operation.

Emphasize the preservation of the existing trarispion
system.

Although it is only briefly mentioned in PLAN 2040Guiding Principles, the
concept of “regionally significant corridors anchters” is very important to developing a
regional strategy. The concept is addressed manp@hensively in the adopted PLAN
2040 Regional Development Guide (RDG), which commaets the RTP as the region’s
land-use plan (ARC 2011). As described in the RB&¢ 2011):

Regional Centers... have 10,000 jobs or more in apprately four
square miles. People travel from around the regmthese centers for
employment, shopping and entertainment. These reesteould be
connected to the regional transportation networkhwexisting or
planned high capacity transit service. In most caseese centers have
a jobs-housing imbalance, so housing options shdwddexpanded
within their boundaries, especially around existimgplanned transit.
Some Regional Centers could also be considered éEQifies,”
developed in a suburban, auto-oriented way. Thexe Hamited multi
modal transportation options and are challenged imgreasing
congestion. Local plans and policies should suppeftorts to
transform these areas into highly accessible mixgelurban hubs.
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The RDG identifies 21 Regional Centers: six inrdgion’s urban core, ten along
defined employment corridors, one in the airpovestment area around Hartsfield

Jackson International Airport, three maturing negtmoods, and one developing suburb.

5.3.2 Regional Transportation Planning Performdvieasures and Gaps

As expressed by the SSF, performance measuremiet astivation of feedback
space in order to help organizations to translae strategic goals into organizational
actions and, ultimately, desirable outcomes. MAttanta’s transportation executors
each use performance measures associated withafdhwear influence pathways, but
there are some important elements of the strafg@dties listed in Table 19 that are not
yet translated into actionable performance meastigdse 20 lists performance measures
used for long-range regional transportation plagnprescribed by the ARC and its
planning partners through the Decision-Making Fraré& for PLAN 2040. The
leftmost columns categorize performance measu@sdiag to their relevance to the
stacked systems framework, and the rightmost cadumhidentified targets and current
system performance information, where published.

All of the performance metrics listed in Table 28re/used to either evaluate
projects for inclusion in the PLAN 2040 RTP, oretealuate the RTP’s overall projected
peformance. It is important to note that some eséhmetrics, while appropriate for one
or the other application, may not be appropriateébfith. For example, average weekday
traffic volume is not appropriate as a systemwidrio although it can be a valuable
impact measure for project evaluation purposesatiperal improvements on heavily
trafficed roadways will improve the experience aimapeople in the short term than

operational improvements low volume roadways.
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Table 20: Performance measures used to develop evaluate the updated PLAN 2040
RTP, tabulated by relevance to the stacked systéamework, showing targets and
current status where published.

Sub-stack
or

Performance
Resource Category

Category

Physical
Infrastructure

Connectivity

Defined Performance
Measure

Percent of RSTS
pavements, bridges, bus
and rail adequately
maintained [1b]

System-wide
Target or Desired
Trend

70% roads and bridge
in fair or better
" condition [1c]

Not defined for transit

Performance Status
(Most recent, 2011-2014

s Approximately 95% RSTS
pavement and 95% bridge in
“good condition” [1]

Not published for transit

Sociotechnical
Operations

Economic
Outcomes

Sociotechnical Transportation System

Peak-hour highway
speeds on Metro Atlantal
general purpose (GP) an
managed (Mng) freeway|
lanes [1b]

At least 40 miles per
hour or higher on
dgeneral purpose laneg
at least 45 mph on
managed lanes [2a]

Morning: 42mph GP, 47Mng
. Evening:38mph GP, 37 Mng
' (calculated for a subset of
most congested links) [2b]

Peak-hour VMT [1b]

RTP decreases
projected growth from
no-build scenario [1]

Not published; however,
Average Daily VMT
144,584,000 system-wide,
28.9 per capita [4]

Average Weekday
Traffic Volume [1a]

No target defined

Not published. However,
AADT is published for
individual links [5]

Peak truck delay [1b] No target defined Not puldish
Annual congestion cost | Reduce by 10% per $1,120 [3¢]
per person year [3a] '

Connectivity

Employment
Access

Worker access to
employment centers
within 45 minutes by car
and by transit [1b], [2]

RTP designed to
increase access from
no-build scenario. [1]

Not published.

Average number of jobs
within 45 minutes of
home for typical person
[1b]

RTP designed to
increase access from
no-build scenario. [1]

Not published.

Accessibility Ratio [1a]

(percent of vehicle trips
with origin or destination
in major activity centers)

No targets defined.

Not published.

Transportation Service Quality

REFERENCES

Injury and Fatality Crash
Rates (per 100 million
VMT) [1a]

No target defined

Not published.

Annual Fatalities [1b]

Decrease by 41 each
year, statewide [3a]

Approximately 500, region
wide (approximately 1/3 of
state traffic deaths) [4]

Incident Response Rate
and Clearance Time [14a]

HERO response time — 13

HERO response time

10 minutes or less [Sa']

- minutes [3b] ; TRIP
clearance time —30 minutes

(6]

[1] ARC 2014 PLAN 2040 Update Volume | - RTP Naivat (a) project evaluation
measure, (b) plan evaluation measure, (c) longeaaget, (d) 2014 status | [2]
GDOT SSTP Update 2013 | [3] GDOT Dashboard July2(d) annual target, (b)
2013 status, (c) 2011 status | [4] ARC Factbook22@011 status | [5] GDOT
Traffic Counts in Georgia website [6] Georgia TIMBsk Force website: 2013

status
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Another important observation is that the same tigias can be used for multiple
performance measurement applications. In anothemple, number of fatalities and
fatality rates per 100,000 VMT may both be usefusgstemwide metrics, but only the
fatality rate is appropriate for project-level exaion, and especially prioritization
among multiple projects, when considering socialityqg That is because high-crash,
high-fatality locations are likely to be on heawvilged roads; however, some roads may
have relatively low VMT, but high fatality ratesidicating that the people who use this
roadway, although few in comparison, may be expts@dordinate risk. Nonetheless,
no single metric will tell the whole story, andabust understanding of broader QOL
outcomes is only revealed through a multicriteeaision making approach. In a multi-
criteria approach to project evaluation, a propasadty improvement designed to
signifcantly improve crash rates on a roadway segitiat shows both high average
traffic volumes (likely AADT instead of AAWT) andidgih fatality (or severe injury) rates
would gain priority over a similar project on a deaay with lower AADT or lower safety
risk.

Data for developing and evaluating the PLAN 204(PRF&ame from a
combination of ARC’s Regional Travel Demand Modetputs, and data provided by
GDOT and FHWA: the Georgia Electronic Accident Reing System (GEARS), and
the HERE Geographical and Traffic Data sets (ARTC430Although current systemwide
status is not published for several of the perfaroeameasures listed in Table 20, data is
available among the region’s transportation exesutoorder to calculate some of them
on at least an annual basis. For example, injugsrdatality rates, and crash rates can be

calculated on an annual basis using data from GE&RISGDOT'’s traffic counts
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database. The ARC 2012 Factbook does show a tines ggaph of the number of
fatalities in the region, with most recent values2011 (approximately 500). Another
chart suggests that the total number of crashediti@s, and injuries in the region
declined from 2010 to 2011 as VMT increased, buetseries values are not provided
for any of these rates. 2011 crash rates for thite, sthe region, and each of the region’s
counties are compared in a bar chart, but the tonthis chart are not the same as the
crash rate metric described in the PLAN 2040 RTiPatiae.

The absence of annual tracking for injury rateslity rates, and crash rates -
identified metrics for project evaluation to deyeBLAN 2040 - represents a
measurement gap for metro Atlanta’s transportagicutors. Without tracking these
outcomes regularly, ARC and other partners haweitdermation with which to evaluate
the overall influence of safety improvements, asglan is implemented. These metrics
proved valuable for project evaluation at the lsagge planning stage, and they can be
similarly valuable for project evaluation in thelgming process of programming for the
TIP. An application of these safety metrics to pamgming may become relevant to ARC
as early as 2014, during the planned call for STiBab projects, since the STP Urban
program includes roadway safety as one of its esiplaaeas.

Although 2011-2014 status is not published for ahthe identified metrics
related to employment accessibility, GDOT’s Febyu2012 SSTP Progress Report
published that, on average, each of 13 major emmpéoy centers in Metro Atlanta could
be reached by a “worker shed” of 800,000 workersdr or 120,000 workers by transit
within 45 minute during the morning peak commutpagiod (GDOT 2012). This metric

was excluded from GDOT'’s December 2013 SSTP Predreport due to data and
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attribution challenges. Modelers at GRTA, who supiDOT on SSTP-related
reporting according to an inter-agency memorandfionderstanding (Goodwin 2012),
identified that 2010 data were still the most relseavailable for calculating these
metrics. Even if more recent data were availdieyever, decision makers were not
comfortable with the extent to which annual charigghese metrics could be attributed
to GDOT's organizational actions (Goodwin, R. Uniheed informational interview
with Rob Goodwin, July 25, 2014).

As described in GDOT'’s 2012 SSTP Progress repW@fitHout significant
investment in new transportation infrastructure/andcharked shifts in development
patterns, travel demand forecasts predict thatéutmployment-sheds in Atlanta will
shrink compared to current levels.” This is a magason why employment access is a
critically important planning priority for the remi, and why plan implementation —
through effective programming and program deliverg necessary. The “worker shed”
metrics for employment accessibility were usedvagate PLAN 2040 by projecting
access in year 2040, indexing this to a project&bdase year, and comparing PLAN
2040’s build-out results to a no-build scenario.@Rodelers estimated a 10% increase
in worker access by transit for PLAN 2040 buildsaztampared with a 13% decrease for
the no-build scenario. For access by car, PLAN s a 23% decrease, compared
with a 43% decrease for the no-build scenario. fEleted metric of “average number of
jobs within 45 minutes of home for typical persavés projected to decrease 15% in the
PLAN 2040 scenatrio, but this is preferable to alye€zb% decrease for the no-build

scenario.
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The “employment shed” metrics are meaningful beedlsy link travel time,
which is a mobility-oriented characteristic of tsportation service quality, to the broader
QOL outcome of employment access. However, GDO/Rlisily concerned about
attributing annual changes in the system-wide aggeemetric reported in 2012.
Nonetheless, considering that long-range modelaydwontain much uncertainty,
Atlanta’s transportation executors will need toulagly monitor changes in employment
access in order to know if the strategies idertirePLAN 2040 effectively “move the
needle.” Measures of employment accessibility sthtvel calculated, and re-projected at
least once per programming cycle to inform progstection in subsequent updates to
PLAN 2040 and the TIP. Employment accessibility mestalign well with the emphasis
areas that ARC identified for TAP projects, andlddberefore help evaluate projects
during regular call for TAP projects; however tregalchallenge still must be solved.

For the most part, the metrics listed in Table 20defined for the highway
modes, specifically single-occupancy vehicle (S@%Yel. The three exceptions refer to
transit state of good repair, access to employmemters via transit, and managed lane
speeds (which are relevant to HOV travel and coremutises). Of these, current status
is not published for the two transit-specific meaasu Although not explicitly identified
as performance measures for RTP development, tifeNRifrative does mention
“ridership, financial viability , and overall readtiss” as additional criteria used for
evaluating transit projects. These areas of emphasd the transit potion of the RTP,
“resulted from extensive consensus-building itm$raproject sponsors” (ARC 2014). Of
these criteria, only ridership is reported on autagbasis; MARTA provides a time-

series graph of annual ridership in its Annual Ref#013), and GRTA provides a time-
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series bar chart of quarterly boardings at its Baaeetings, once per quarter (GRTA
2013b). Ridership is a common metric related toditeoperations, however it is much
more agency-oriented than customer-oriented. Transess to employment centers
within 45 minutes is more relevant to user expexeut that is not tracked on a regular
basis.

Considering the PLAN 2040 objective of increasingpifity options, and the
associated guiding principles listed in Table b@r¢ is a notable lack of performance
measures relating to transit, bicycle, and pedsstravel modes in the RTP Narrative
(ARC 2014). Likewise, measurement gaps for plarettggment and evaluation exist
related to the guiding principles referencing beramutcomes such as access to
education and other important opportunities asidsfemployment; active living
opportunities; promoting and preserving the conuggtof greenspace; protecting

neighborhood integrity; and preserving air and wegtelity.

5.3.3 Programming and Program Delivery Performanieasures and Gaps

Experience has shown that, without using perforraaneasures to support
programming, with a subsequent focus on programetgl long-range planning goals
are at risk of delay. Considering at minimum therdase in employment accessibility,
and increase in per capita congestion costs tHah#tis projected to face by 2040 if
PLAN 2040 is not successfully implemented, it beesrolear that programming and
program delivery metrics are critical to the region

For the first time in 2013, ARC and GDOT workeddter to define

performance measures to support the project paatibn and programming of CMAQ
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projects. These performance measures were linkdtetGMAQ goals and principles

identified in Figure 18. CMAQ performance measweslisted in Table 21.

Table 21: Performance measures used for CMAQ
programming (ARC 2013)

Goal Category Performance Measure

Congestion (Reduced) Hours of Delay

(Reduced) GHG Emissions, NOx Emissions

Ai lit o o
Ir Quality (Reduced) VOC Emissions, BMEmissions

Impact Population and Employment within a ¥ mile radius

The CMAQ program evaluation measures shown in T2bladdress the issue of
air quality outcomes, which is absent among the R[2R40 evaluation measures shown
in Table 20. Regional air quality is also tracked aeported quarterly at GRTA Board
meetings in terms of the EPA’s Air Quality Index@B, which is defined on a scale
from good to hazardous with respect to public meask (GRTA 2013c). Air quality
targets are defined by the EPA standards.

Coming out of its challenge with program delivemythe latter half of the 2000s
decade, ARC instituted an annual Breaking GroungbRewhich reports several project
delivery metrics. The 2013 Breaking Ground Repuctudes several performance
measures in its executive summary, as listed inel2b. These metrics track the
organizational actions of the inter-organizatiosydtem, identifying separate actions
related to “three modal programs” addressed by @i solicitation for TIP projects,
which “balance the emphasis on system preservftith] projects that improve the

efficiency, safety, and effectiveness of the Atdarggion’s transportation network for
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motorists, pedestrians, cyclists and ground freagi@rators” (ARC 2013b). As further
described by ARC (2013b):

General Roadway Operations and Safety ProgranThe goal of this
program is to improve the safety and performancethef region’s
existing roadway network through targeted improvetmeon the
region’s arterial streets. Common projects eligibeg funding from
this program include railroad crossing upgrades, temsection
improvements, and intelligent transportation systestallations. A
minimum of $50 million was set aside for this pargrwithin the 2012-
2017 TIP at the [2011] adoption of PLAN 2040.

Last Mile Connectivity Program— The Last Mile Connectivity
program encourages and supports active transpamatithrough
improvements to local cycling and pedestrian inimasture.
Improvements funded by this program include sidksyatrosswalks,
pedestrian refuge islands and provisions for safertes to schools and
transit facilities. A minimum of $50 million wast s&side for this
program within the 2012-2017 TIP at the adoptioiP@AN 2040.
Freight Operations and Safety Program This program is focused on
improving freight mobility within and across thelakita region by
funding cost effective and easily delivered prgeetithin established
freight corridors. In addition to access managemaeatments and
truck passing lanes, many of the project categoelegble for funding
under the General Roadway Operations and Safetgfaro are also
suitable for the Freight Operations and Safety Ramg, giving ARC
staff a degree of flexibility in awarding fundspgotential sponsors. A
minimum of $75 million in total funding was setdasfor this program
within the 2012-2017 TIP at the adoption of PLAM@O

Of these three programs, the Last Mile ConnectiRitygram addresses the issue
of multimodal mobility options, which is absentindhe PLAN 2040 evaluation
measures. However, performance measures were fireediéor use with these programs,
and they have since been superseded in the TIRogewvent process by alignment with
the Federal STP Urban, CMAQ, and TAP programsgefised in Figure 18.
Performance measures are still needed to prionigxe transit, bicycle, and pedestrian-

oriented projects through future solicitations.
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Table 22: Performance measures used to track TIFplementation (ARC 2013b)

Metric FY 2013 Status
Total funds committed to advancing project phases $283

Number and percent of project phases, schedule@Yd013, that advanced on schedule, were delayed

and were dropped

168 (63%) advanced

Overall 36% delayed, 1% dropped

45 (65%) advanced

Bicycle and Pedestrian 35% delayed, 0% dropped

116 (63%) advanced

Roadway 36% delayed, 1% dropped
Transit 1 (13%) advanced,
! 87% delayed, 0% dropped
6 (75%) advanced, 25% delayed, 0%
Other dropped
New (2012) TIP solicitation project phases 25 (19@%vanced

Fundlng sources for new (2012) TIP solicitationjpeb phases advanced in FY 2013, by “project servic
group”

Freight Operations and Safety (2 phases) $260k Federal, $65k Local
Last Mile Connectivity (7 phases) $528K Federal, $408k Local
$1.87M Federal, $17k State, $450k

Roadway Operations and Safety (16 phases) Local

5.3.4 Broader Outcome Metrics

ARC has one additional layer to performance repgrtiheRegional Scorecard,
to track regional outcomes related to the PLAN 208f@ctives. Scorecard metrics are
listed shown in Table 23. ARC’s Regional Scorecagpbrts annual performance status
for each metric, drawing from external data sourcekiding the American Community
Survey, the TTI Urban Mobility Report, the Georgavironmental Protection Division,
and the Bureau of Labor Statistics. Depending erdéta source, the 2014 scorecard
shows most recent performance status for 2011,,2612013. Scorecard measures
expand ARC'’s activated feedback space to includeyrbeoader livability and QOL

outcomes, but it does little to connect these cuendirectly to organizational actions.
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Table 23: Regional Scorecard Measures (Summarizexht ARC 2014b)

Objective & Performance
Status Category
Proximity to
Community: Jobs

Performance Measure

Percent of workers who live in the “Region Core’atwng “Regional
Employment Corridors” (as defined by Unified GrovRRblicy map)

Number of workers who both live and work in samekryment corridors

Promote places
to live with easy

Income spent

Percent of individuals spending more than 30% oéime on housing cost

Average percent of income spent by moderate-indomoseholds on
housing and transportation

access to jobs on housing
and services
Commute
Length

Percent of workers with one-way commute of less #aminutes (rank,
largest 100 metros)

Access to Arts

Number of “creative establishmepes” 1000 population

Total exports value in dollars (rank, largest 10&tnws)

Exports share of Metro GDP (rank, largest 100 nstro

Direct Export-production jobs, in thousands (rdakgest 100 metros)

Total export-supported jobs, thousands (rank, Er#)60 metros)

Annualized export growth rate, by value (rank, éatgl00 metros)

Exports composition by goods and services

Percent (share) of all patents in 99 large Metrea&r

Patents per 10,000 population

Growing a
Vibrant Exports
Economy:
Identify
innovative
approaches to Patents
economic
recovery and Concentration
long term of “Knowledge
prosperity Jobs”

Location quotients in four strategic hubs: LogistiKnowledge, Production
and Entertainment

Unemployment

Unemployment rate (tracked quartedynpared to national rate)

Gross Metropolitan Product (GMP) in millions (coanged to other large metros)

Home Price Index (Percent of January 2000)

Sustainable
Environment:

Percentage of Commuters with “Green Commutes”asttawalking, bicycling, teleworking

Improve energy

Annual number of exceedances of the Federal ozeneard

Annual mean concentration of B

Per capita water use, 15-county planning district

Percent transportation projects advancing on ThHeduale

Congestion cost per urbanized area auto commuter

Congestion Index

Average annual hours of delay per auto commuter

Percentage of adult (25+) population with at lealsachelor’'s degree

Percentage that education required for the avgaiigepening (demand)
exceeds the education attained by the average mkpply)

High school graduation rates

Percent of children of low income families enroliadseorgia Pre-K

Percent of the population Obese

CHEERGAYHIIEE  Air Quality
preserving the
region’s
environment Water
Resources
Mobility: Project
Increase Advancement
mobility options
for people and Cost of
goods Congestion
Education
Obesity
Poverty

Accomplished

Percent older Adults in Poverty

Getting Started
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Three scorecard metrics, however, do link broadézames to transportation service
quality:
“Percent of workers who live in the ‘Region Core’avong ‘Regional

Employment Corridors’™ acknowledges the interacti@miween the transportation
infrastructure and land use systems in the buutrenment, which allows
connectivity to lead to opportunity access.

“Average percent of income spent by moderate-inchmeseholds on housing
and transportation” considers transportation a#obility as a function of the
transportation-land use interaction in the brodmglt environment.
“Percentage of Commuters with ‘Green Commutes”liexfy connects
transportation mode choice, which may be concepels a function of both
multimodal connectivity and user preference, toiremmental stewardship.
Other broader outcome-oriented metrics in the S@wdecan also be linked to
transportation service quality, based on the dsonsin Chapter 4. For example, some
transportation planning and public health reseaeshlinked obesity outcomes to the
availability of opportunities for active transpdite; in other words the connectivity
infrastructure for non-motorized travel. To acknesge this linkage, “Percentage of

Commuters with ‘Green Commutes’™ could be recasPascentage of Commuters with

‘Active Commutes™ — focusing on trips that incorpte bicycling and walking.
However, a gap would still exist in measuring phgkinfrastructure connectivity for
these modes, which is called for by ARC’s 2012ukdi Last Mile Connectivity

Program, which has been subsumed into the 2018t TP Urban emphasis areas

(Figure 18).

184



5.3.3 Broader Feedback Space

Aside from the performance measures that it had isdong-range planning,
programming, and tracking performance, ARC alsodadiected additional feedback
through multiple studies. Other transportation exec in the metro Atlanta region have
also collected feedback, particularly opinion daban metro Atlanta’s traveling public
and business community, beyond what is publishedam performance reports. These
additional feedback sources include ARC’s MetraAth Speaks and subsequent
MetroQuest Surveys, GDOT’s Public Opinion Poll, éinel Governor’'s Development

Council’'s Transportation Competitiveness Initiative

The Metro Atlanta Speaks study was unveiled alfRE’s State-of-the-Region
breakfast in 2013 (ARC 2013c). This study survegethtistically significant sample of
voting-age residents of the 10-county Atlanta regegarding QOL issues. The highest
proportion of respondents (nearly 25%) identifieddnomy” as the “biggest problem
facing the Atlanta region.” This was followed by radhan 20% identifying “traffic” as
the biggest problem.” These two performance araa®mnthe major objectives of PLAN
2040, indicating that the plan’s strategic focusessitive to the public experience in the
region. Related to the PLAN 2040 RTP’s primary ewuit indicator, access to jobs,
significantly more respondents rated “availabibfyjob opportunities” in the region as
poor (20.3%) or fair (36.3%), rather than good ¥2Por excellent (6.7%). In order to
solve this problem, planners need to analyze fadtwt may either boost or inhibit job
availability, including access via the transpodatnetwork, and the interactions of

transportation and land use in the built environimen
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Traffic, which 56.8% of Metro Atlanta Speaks resgents said has “gotten
worse” in the region in recent years, is associatéiadl economic activity. The Texas
Transportation Institute’s Urban Mobility Reporited on GDOT'’s performance
dashboard, does in fact show increasing annualestiog costs per auto commuter in
metro Atlanta from 2009-2011; however, this is maftsharp decline 2006-2008, which
corresponded with an economic downturn, signifigabtlosses in the region, and
reduced VMT (GDOT 2014, ARC 2012). Ironically, ireased VMT on a constrained
transportation network both indicates and inhibitenomic growth. It is because of the
barrier-effect of traffic, which diminishes QOL faansportation system users, that
PLAN 2040’s RTP is designed to decrease VMT contpawehe no-build scenario,
while increasing access to jobs. Unfortunately, &osv, projections associated with the
RTP anticipate an approximately 15% decrease iatkeage number of jobs within a 45
minute commute of the typical person’s home in métlanta between 2015 and 2040.

In another recent study of public opinion, condddig GDOT in 2011, 26.3% of
respondents residing in the 13-county Metro Atlaetzion graded state highways poorly
(“D” or “F”), and an additional 38.2% gave them@’“grade, in terms of “smooth traffic
flow or the absence of excessive congestion.” Algiotraffic flow was not prioritized
quite as highly as traffic safety (receiving a meatmg of 9.1 on an importance scale of
1 to 10, lower than safety’s mean rating of 9ghway safety was graded highly (“A”
or “B”) by 71.6% of Metro Atlanta respondents. Tieative dissatisfaction with traffic
issues by GDOT's respondents, combined with thiehggih priority rating for this
performance category, corroborates the findingh®Metro Atlanta Speaks study that

organizational actions aimed to improve traffioifl¢and reduce congestion) are aligned
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with the priorities of the traveling public. Withé majority of Metro Atlanta Speaks
respondents believing that “traffic has gotten \ebia recent years (ARC 2013c), it is
understandable that GDOT's metro-region responderttse 2011 public opinion survey
also show relative dissatisfaction with transpastaexecutors’ “planning effectively for
long term transportation improvements”; more Méittanta respondents gave GDOT a
poor grade than a good grade in this performanitegosy of effective planning (31%
A/B, 32.7% D/F), with a slight plurality rating tregency’s planning effectiveness as
passable (36.3% C) (Poister et al. 2012).

As described in 5.2, Metro Atlanta’s transportatexecutors must work together
to create effective plans, and then translate thtmes into changed performance
outcomes through program delivery. Among Metro AtidaSpeaks respondents, 40.9%
think that the “best long-term solution to trafficoblems” in the region is
“improvements to public transportation”; 30% recoamd “better roads and highways,”
and 21.9% recommend that the region encourageaaweint of communities “in which
people live close to where they work.” As one adition to regional QOL, 71.3% of
respondents agree that public transportation isy“ieportant” for Metro Atlanta’s
future. Considering the wide public agreement abloeineed to implement public
transportation in Metro Atlanta, the region’s trpogation executors are clearly in need
of performance measures that can help guide aokl tihe enhancement of regional
transit. Furthermore, the promotion of transit ctenpents ARC'’s “Regional Centers”
and “Livable Centers” approaches to developmengrdiore, performance measures

aimed at enhancing the quality of infrastructurévable centers and employment
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centers, and the multimodal connectivity betwe@aséhplaces, can help transportation
executors to select and prioritize projects movorgvard.

As of the date of this dissertation, ARC’'s Commuiihgagement staff recently
opened another public survey effort, seeking “irputelp us create a vision for our
future,” allowing the region to “sustain the things love about our communities,” “be
more economically competitive”, “improve our headtihd protect the environment”, “and
enhance our housing and transportation choiceke slirvey asks respondents to rank
their priorities among six goal areas, and idergihategies to help meet each goal.
(PLAN 2040 MetroQuest web survey 2014) Survey tesuilll be considered in the next
PLAN 2040 update, in 2016. Within less than one th@dter its launch, this survey had
collected more than 1800 responses from residerdsghout the Metro Atlanta region,
with the highest density of respondents seen witinenl-285 border (Roberts, M.,
unpublished report, July 182014). This represents rapid progress, havirendiy
achieved approximately 85% of the number of respons the 2013 Metro Atlanta
Speaks. According to the ARC’s Community Engagen@@ordinator, the survey’s
rapid progress can be attributed to its simultasespuplicity and comprehensive
coverage (Roberts, M., personal email, July 184201

[ljnternally this has been a very collaborative appunity for ARC to
create a survey that fully represents the breadtthe work that we do.
... The topics and language used in the survey wegired by our
ARC Board retreat, but directly created by a snvatirking team of
inter-disciplinary staff. Every member of this teaatively participated
in the development of the specific survey conteat,matter their
individual area of expertise. In that way, we fountuch more
accessible language and great internal dialoguewbmur work and
the meaning of the strategies that we suggested ther public

responses. As there is a strong, and equal, reptason of all of
ARC's planning efforts contained within this conmamsive strategy,
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many of the staff seem to feel ownership over tineeg content and
anticipation for the results. ...

Externally, many of our community partners are mfteelpful in

promoting ARC events and input opportunities. aigicular survey
... allows for numerous opportunities to type in gpecomments and
suggestions [in addition to an already ‘wide rangef identified

strategies]. For this reason, many people and orgations are finding
value in promoting the survey to through their rats. ... [O]ur

external partners feel that the survey is an imgoatttool for their

constituents to voice ... support of particular ppldrections.

Other recent survey efforts by ARC have includ&®80 Regional On-Board
Transit Survey and 2011 Regional Household TraueV&y, which focused on collecting
objective characteristics relevant to travel bebig\and a 2013 survey of Atlanta’s
bicycling population, which collected both objeetigharacteristics and a wide range of

subjective opinion data.

Considering that economic development is the piynodjective of both the
SSTP and PLAN 2040 RTP, feedback from stakeholai®eng the economic
development and business communities can be hefpfdéntify transportation needs,
strengths, and weaknesses. As of the date of idsertlation, the Governor’s
Development Council (GDC, housed at GRTA), was cetidg the “Transportation

Competitiveness Initiative” (TCI), the purpose dfieh was “

ol #$%8&' C)* +

6 This author served as project manager for the GDCI while working as a part-time contractor with
GRTA, August 2013-August 2014. TCl-related matergale cited in this dissertation with permission
from GRTA's Director of Transportation Performan&ab Goodwin.
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Organizational systems create their own feedbaakespy collecting data, and
they systematize this feedback into performanceagament processes. As of the date of
this dissertation, GDOT's Office of Planning wasriing with a consultant team to
develop an internal process and tool for evaluatiegeconomic benefits of roadway and
bridge projects. This initiative has begun withesiess of case studies that assess
traditionally considered transportation outcomeshsas travel time savings, vehicle
operating costs, safety changes, and emissionsgsa\das well as broader economic
indicators such as employment, GDP, and persospbdable income (Fischer, Van
Dyke, et al. 2014). If the final tool can succefigfassociate changes in infrastructure
connectivity and condition with changes in transgiion service quality, and then with
broader economic outcomes, it could significantiifance GDOT'’s decision making
power and influence over broader QOL and livabititgcomes. This sort of study, which
GDOT will be able to leverage in its future collastons with ARC on regional
transportation planning and programming, demoredrtite kind of effort needed to
leverage an organization’s feedback space to lotibice intelligence. Demonstrating the
iterative nature of developing choice intelligenite current initiative builds upon
GDOT's previous experience with developing a progwritization tool that was not
ultimately used by the agency. The previously huittject prioritization tool (developed
2007-2009) was ultimately deemed limited becausal@ulated project benefits in terms
of travel time savings alone (Fischer, Van Dykegle2014) The new process, on the

other hand, can support a more mature, performbaased approach to planning, which
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considers broader QOL and livability outcomes aisged with socioeconomic situations

that are influenced by the sociotechnical trangpian system.

Figure 19: Targeted business sectors in Metro Atlals regional Economic
Competitiveness Strategy (ARC 2013d)

5.4 Recommended Supplemental Performance Measures

Having identified major performance measuremensgah respect to their
regional transportation-related QOL prioritiesngportation executors must expand their
activated feedback space to fill these gaps. Basdtle findings of the Feedback Space
Profile and Gap Analysis presented in 5.3, a mobeist set of performance measures is
needed to help ARC and the region’s other tranafiort executors deliver a system of
multimodal access to important QOL-supporting opjoaties including jobs, education,

and active living. By focusing on multimodal acabs#y, valuable new measures will
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expand upon the (largely roadway-focused) conniggtand safety metrics already
calculated for RTP development, in a way that asses these transportation service
guality elements with broader priorities expresdsg@®RC'’s regional scorecard, and
leverages opportunities associated with existing lase and transportation patterns in
the region.

In 2012, Georgia Tech’s Center for Quality Growtid &2egional Development
(CQGRD) conducted a Health Impact Assessment obtiggnal PLAN 2040. This
analysis went well beyond the metrics used by AR it suggested several
performance measures to be used augment futureipipandeavors, and to monitor
system performance. The CQGRD (2012) researcheexibacommended measures on
several observations from the research literature:

“Travel options affect access” to many importanpagpunities, such as

“nutritious food, medicine, and healthcare,” emph@nt, and education;

indicating that multimodal connectivity metrics silabbe linked to opportunity

access;

The lack of travel options is especially problem&br vulnerable populations

like “the elderly, children, persons with disalyjiend households with limited

time or mobility” or economic means; indicating tin@etrics should be useful for

evaluating equity; and

“Research links walkable mixed-use neighborhoodsgss to stores and services,

multimodal transportation options, and short coneaub better physical, mental,

and social health”; indicating that the ARC’s “regal centers” and “livable
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centers”-oriented approach for linking transpoaatand land use planning can be

an effective strategy for advancing several QOlemtied goals.

These observations reinforce that valuable newiasewill ultimately support
regional transportation planning and programmimggpam delivery, and system
management in Metro Atlanta in a way that advatltte ARC’s strategy around
leveraging Regional Centers to promote economieldgwment. Table 24 identifies new
recommended measures that can fill the gaps ideshiii 5.3. Each measure is listed in
parallel with “results drivers” - organizationaltans and the transportation executors
within Atlanta’s inter-organizational system thatlwave to implement these actions. As
discussed in Chapter 3, effective performance mamagt often includes the assignment
of champions — those responsible for measuringrapdcting performance. While ARC
would monitor performance associated with eachmeaended measure, and use these
outcomes to inform periodic planning and prograngrefforts, other transportation
executors will be responsible for project delivand day-to-day system management.
This division of labor within the inter-organizatial system puts ARC in more of an
oversight role, with other transportation executdrthe “front-lines” of performance

measurement.
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Table 24: Recommended performance measures taridasurement gaps in Atlanta's
regional performance-based planning and programminfpr livability and QOL

outcomes

Performance
Category

Recommended Measure

Results Driverst

Number of regional centers that are served by high A B C.D
capacity transit (heavy rail or express bus) g Construction and operation
Transit Unused capacity of transit service serving eacteten C, D, E |of high-capacity transit,
Connectivity [Percent of households within a 45 minute walk + public engagement [2, 3, 4
transit commute of one (or multiple) regional aityiv | B, D, E 5, 6]
centers, possibly segmented by population group
Percent of RSTS roadway miles with bicycle faahti CDE
meeting LOS and condition standards i
. . - Construction and
Non- Pefc_:gntage of_ RSTS roadway m_|!es with pedestrian C.D.E |maintenance of bicycle and
Motorized facilities meeting LOS and condition standards edestrian facilities [2, 6]
Connectivity | Walk Score® rating of identified regional centersla Eand use managemer;t 1,8
LCls (average rating, change in rating, number of C,D
centers with Walk Score® rating >70)
. - . Placement of bus stops
5 Percent bus stops meeting the minimum safe pedestri ) '
g]ct,?,rngﬂc?s,ﬁly access standardps (crossingg treatments, ADA-CF:)mm]anC’ D.E ma_|r_1t_enance of pedestrian
facilities, [1, 2, 4, 6]
Number of injuries and fatalities per 100,000 resid, B Infrastructure connectivity;
segmented by travel mode of victim Safety treatments [2, 6]
S Percent of survey respondents who would feel safe D InfLall_structure conn(.ecti\f/ity;
travelling by each mode for each trip type public engagement; salety
treatments [1, 2, 6]
Percent of survey respondents who rate their mibsi-p
used travel mode as good or excellent, possibly Multimodal connectivity
h . ) D T
according to multiple modal attributes (comfortesg, and reliability [2, 3, 4, 5, 6]
etc.)
Mobility Percent of tri ; Multimodal connectivity,
ps taken by mode (SOV, HOV, transit .
bike, walk) for each trip type (HBW, HBS, HBO, NHg) B €+ D gugh%]engagement (12,3
Average travel time from homes to closest regional ACD Roadway and transit
centers, compared by mode » operations [2, 3, 4, 5, 6]
I'E:I%Olgvi\l/i@/ Buffer time index on regional thoroughfares network C, D, E | Roadway operations [2, 6]
Transit On-time performance rate of transit vehicles apsto CDE Transit operations [3, 4, 5,
Reliability weighted by time-of-day ridership g 6]
Median percent of househ_old income spent on B Road, transit, and non-
Affordabil transportation, by population group motorized infrastructure
Y " out of pocket user cost per trip, by mode, tripetypnd| operations and maintenand
population group ’ [2,3,4,5, 6]
* Recommended uses for new metrics: [A] project@ation for the RTP, [B] overall RTP
evaluation, [C] project evaluation for the TIP, [fPcking progress, [E] system management
Notes T Organizational actions and the transportatiorcebaes that will have to implement them: [1]
ARC, [2] GDOT, [3] GRTA, [4] MARTA, [5] SRTA, [6] local governments and community
groups
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The measures listed in Table 24 are proposed toement those already
identified in 5.3, which have been used by ARCRGdIP development (A) and
evaluation(B), and TIP development (C) in the 2GMNAQ solicitation. As noted in the
“uses” column, some metrics are also relevantacking progress in the Regional
Scorecard (D), and others can be used by othespoatation executors in their day-to-
day management (maintenance and operations) sfytem (E). Categorized in Table
24 by their relevance to transportation servicdityyall of the proposed metrics are
meant to more concretely link agency actions, syibset changes in transportation
service quality, and broader livability and QOL @arnes, as illustrated by the SSF. As
noted in the “results drivers” column, several §@ortation executors may influence
these metrics, although “moving the needle” wildaabtedly take time and a
strengthening of inter-organizational structured processes that promote coordinated

program delivery.

5.4.1 Transit Connectivity

Recommended transit connectivity measures will Brppnt “worker access to
employment centers within 45 minutes by transitiiaka was used by ARC to evaluate
the overall PLAN 2040 RTP. As described in 5.3.B@3’s 2012 SSTP Progress Report
reported an average of the number of workers wintdcaccess each of 13 regional
employment centers in 45 minutes by transit, bistrtietric was omitted from the 2013
Progress Report due to concerns about data ansu#itin. The attribution concern is
valid for GDOT because the agency does not promideanage transit in Metro Atlanta.;
this metric would be more appropriately trackedd®TA, MARTA, and ARC, the first

of which provide express commuter bus and railditaaccess respectively, and the three
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of which collaboratively provide the ATLTransitgrplanning website
(wwwe.atltransit.org) that integrates scheduling &aré information for regional transit
services. To address the data challenge for thisenmodelers could use a methodology
developed by researchers at the University of Msotegs Accessibility Observatory,
which calculates “cumulative opportunities accasigib due to transit connectivity by
using published transit schedules (Owen and Mcligft2014). Although population
estimates may not be updated regularly, and arohaaiges are unlikely when transit
schedules remain unchanged, this metric will bemmegul as transit capacity is
increased. For example, ARC’s 2014-2017 TIP indual@roject to increase the
frequency of MARTA rail service (ARC 2014c). Thsslikely to increase the worker
shed available to several regional employment cgntéhich are adjacent to MARTA
rail stations. A before-and-after study of workkeds using the updated rail schedule
information could be a valuable inclusion for thegibnal Scorecard. This project is
already programmed with STP Urban funds; future Sdkcitations for STP Urban
projects may consider this metric in project evabaraif any project sponsors propose
new transit routes, or increased frequency. Fgept@valuation purposes, it will be
useful to consider regional employment centersreggly, as well as in aggregate,
because newly proposed routes or schedules mayonhect with one or few centers.

The newly proposed metric “number of regional eemthat are served by
high capacity transit” is simple to compute usiagional transit maps of MARTA and
GRTA service. This metric is relevant to a scenanalysis that ARC intends to use in
its 2016 update to PLAN 2040 (ARC 2014d). Currerigyver than half of the 21

regional centers identified in ARC’s Regional Deyghent Guide are accessible by
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MARTA rail or GRTA Xpress bus service. Although eth are accessible by local bus,
the travel time involved to reach them is unattvacto people who have other travel
mode options. This metric, while simple to compgsn powerfully assist ARC to track
and report the implementation of PLAN 2040 goala {lie Regional Scorecard). It may
also be used for project evaluation for the RTPat@nd TIP updates; routes opening
new employment centers to direct access via highaty transit will have the greatest
opportunity to attract travelers who otherwise tbelr only commute option is to drive,
and these would receive high planning and progrargmriority. This metric could be
relevant to STP Urban, CMAQ, and TAP project stdittons; however it would need to
be accompanied by a more detailed metric relatedtioal transit capacity in order to
compare competing projects. The newly proposedicneftfunused capacity of transit
service serving each center” could meet this needthe purpose of TIP development,
“unused capacity” may be interpreted as “new cdpadiproposed projects,” measured,
for example, in daily trips. This metric may alssdsed for system management by
transit providers when “unused capacity” existthm current transit system. For
example, a GRTApressroute that regularly has many empty seats hassexxapacity
that could potentially be filled through marketiagd public engagement. In both
programming and system management, this metricduoigiger additional analysis. That
is, proposed TIP projects with high capacity shaltb be analyzed in terms of expected
ridership; however, taking a lesson from the maneage application, ridership may be
expected to increase given effective marketingahdr strategies.

The final recommended metric for transit connettivivhich is to be calculated

at the system-wide level, captures user experiandegpersonal accessibility more than
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the others. This is important for reporting (il&ough the Regional Scorecard) to be
effective in engaging its audience (i.e. the trengepublic, the customers of regional
transportation executors). Also, like other morertfecused metrics that are seen in
subsequent categories, this “percent of househaohdsic can be segmented by

population group and used to evaluate equity ougsom

5.4.2 Non-Motorized and Inter-Modal Connectivity

Recommended measures for non-motorized connectindysafety address the
measurement related to bicycle and pedestriansiméreture, which are not addressed at
all in ARC’s current performance measures for regiglanning and programming.
These new measures are necessary to address tine Z048 guiding principle to
“Implement cost-effective improvements such aswalks, multi-use trails, bicycle
lanes and roadway operational upgrades to expandgortation alternatives, improve
safety and maximize existing assets.”

A 2014 survey of bicyclists in Atlanta revealedtthere than 80% of survey
respondents, across all levels of comfort with iege(spanning from “strong and
fearless” to “no way, no how”) are or would be mbkely to cycle to work on routes
with bicycle lanes, separated bike paths, and ereased feeling of safety in traffic
conditions (Rushing, B., unpublished report, Decenil®), 2013). Similarly, a 2013
study by graduate students at Georgia Tech foustdbibth walking trips and bus
ridership are significantly increased in areas wgithater sidewalk coverage; however
“there is a critical mismatch between walking dethand walkability” in the city of

Atlanta (DiGioia et al. 2013). Therefore infragtture connectivity for non-motorized
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transportation, including condition elements thainpote a feeling of safety, are
important outcomes that should be addressed throrggnizational actions.

ARC commissioned an update toAtdanta Region Bicycle Transportation and
Pedestrian Walkways PlgiBike/Ped Plan) in 2007. The strategies outlimethis
Bike/Ped Plan update, if implemented, will suppitAN 2040 goals by “creating both a
regional scale bicycle network... and a pedestriawork focused around major activity
centers” (Sprinkle Consulting 2007). The Bike/PéahRanalyzed the level of bicycle
accommodation across the 18-county ARC planning, aned the level of pedestrian
accommodation through a sampling of high-demandsari&prinkle Consulting 2007)

Bicycling analysis in ARC's Bike/Ped Plan identdia “study network of
regionally strategic bicycle corridors which seaglinks between regionally significant
nodes,” and evaluated bicycling conditions on tl@svork according to the Bicycle
Level of Service Model, Version 2.0 (BLOS). In ZQ@xisting conditions on the study
network included more than 85% of network miledwatBLOS of D, E, or F (Figure
20). Atlanta’s distance-weighted BLOS score, acowydo this analysis, was equivalent
to a system-wide grade of E. Furthermore, “the ayeilevel of bicycle accommodation
of the Atlanta Region’s study network is relativelyor” both “[ijn comparison with
other major metropolitan areas” and “when gaugednsg the expectations of local
residents.” The Bike/Ped Plan research team coad@bdmmunity Open House
Workshops in October 2006, in which participantsevishown the preliminary results
of the Bicycle LOS assessment..., introduced to dleéofs that contribute to Bicycle
LOS... [and] asked what level of bicycle accommodatitey felt should be the standard

[for] the Region’s roadways.” The majority of wohap participants identified BLOS of
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C as desirable (Figure 21). Final recommendatigrnfié Bike/Ped Plan identify

segments of the strategic bicycling network forastyment to achieve LOS C, and D,

depending on proximity to regional centers.

Figure 20: Bicycle LOS results of 2007 Condition gessment

along the Regional Bicycle Study Network from ARC's
Atlanta Region Bicycle Transportation and Pedestnia

Walkways Plan (Sprinkle Consulting 2007)

Figure 21:. Desired General Bicycle LOS among Atlant
Region Workshop Participants, October 2006 (Spri@kl

Consulting 2007)
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ARC'’s updated Bike/Ped Plan studied a subset afwag segments along the
regionally-significant roadways, “selected duehteit high potential for pedestrian
activity, as indicated by the results of... latentn@dad analysis.” Walking experience on
the selected roadway segments was analyzed usriggithestrian LOS (PLOS) method,
which considers “the condition for walking along tfoadside, the condition for crossing
the roadside at intersections, and the conditiorerf@ssing the roadside in areas between
intersections.” The Bike/Ped Plan report does notrearize PLOS results by distance as
it does for BLOS. However, a majority of the segtsdgapproximately 58%) were
calculated as having PLOS of D, E, or F; and tredyais qualitatively “confirmed what
many residents of the Atlanta Region know intuigviat walking along the Region’s
roadways, especially the regionally significantdways... is seldom comfortable and is
quite option very challenging.” Final recommendasidrom the Bike/Ped Plan identify
the objective of achieving “Pedestrian LOS ‘B’ witlthe boundaries of LCI study cites
and ‘Regional Places’ and Pedestrian LOS C aloagways outside these areas.”

The recommended performance measures for “per€&H6S roadway miles”
with bicycle and pedestrian facilities meeting threspective LOS standards will allow
ARC track the implementation of its Bike/Ped Phahjch supports PLAN 2040 goals.
These metrics can be calculated system wide totorgoiein progress in the Regional
Scorecard, or they can be calculated along paati@drridors or within particular
regional centers to help with project evaluatiod programming, especially during STP
Urban and TAP solicitations. The “bus stops meetmgimum safe pedestrian access

standards” similarly supports tracking of the Biked Plan implementation, which
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identifies mid-block crossing condition as a sigraht safety issue in Atlanta. This
metric was recommended by PEDS Atlanta, in its ZRégortSafe Routes to Transit:
Toolkits for Safe Crossings in Metro AtlanTdne same report also recommends metrics
similar to the two “percent of RSTS” metrics debed above (PEDS 2014).

Starting from the current status of asset manageprantices in Metro Atlanta, it
is likely that a significant investment will be sl to collect and maintain the necessary
data for calculating the recommended “percent sfesy” —type connectivity measures.
Data inputs for these metrics include infrastruetcharacteristics, which would be
included in a complete asset management inveraniy some operational characteristics
for automobile traffic that are already collectedmost RSTS roadways. For example
PLOS is calculated as a function of the numbenaidth of lanes, shoulder widths, the
presence of on-street parking, the presence anth wigsidewalks, average traffic
volumes, and average speeds. Some of these natiascluded in well-maintained
street maps throughout the region. However, althaffective asset management has
become acknowledged as a core engineering funiah;local agencies... may be
legally responsible for inadequate infrastructuantenance,” pedestrian infrastructure
is not regularly inventoried in Metro Atlanta (Fkéeton et al. 2013). Researchers at
Georgia Tech, however, have developed an autonagsssment tool “to support the
cost-effective collection of data that can be usealssess sidewalk quality” using “an
Android-based system that operates in a tablettmnaatically generate spatial sidewalk
inventories, evaluate sidewalk quality, and prinétsidewalk repairs” (Frackleton et al.
2013). The cost to conduct regular inventoriesegfgstrian infrastructure, using this

technology, could logically be shared among mutiphnsportation executors in Metro
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Atlanta, depending on facility ownership. Bicycletwork data are inventoried more
extensively, as indicated by its accessibilityrat RidetheCity.com/Atlanta (linked from
Atlanta Bicycle Coalition 2014). Bus stop locatidata is already inventoried by transit
providers in the region. Other data needed, suthea®cation of mid-block crossings,
may take additional investments.

The recommendation of a Walk ScBmating metric for identified regional
centers and LCls acknowledges the impact of laedwig and density on walkability.
The Walk Scor@ rating system, accessible at www.walkscore.conedsures
walkability on a scale from 0-100 based on walkiogtes to destinations such as grocery
stores, schools, parks, restaurants, and retaiéil{\8core 2014). A Walk Scdteating
of 70 or higher indicates that a particular locati® “very walkable” (Walk Score
2014b). Walk Scoferating data was used in a recent study of Walkabban Places
(WalkUPs) in the Metro Atlanta region by researstfeom the George Washington
University School of Business (Leinberger 2013).d&éscribed by Leinberger (2013):

Walk Score measures walkability from the perspeatf lifestyle and
the concept of “complete communities.” It assesshsther the daily
needs of residents and workers can be met with@asonable walking
distance or, alternatively, if land uses are spiiasegregated,
necessitating a car to get around. Notably, Wallor&cdoes not
measure the quality of the pedestrian environmEattors such as
pedestrian infrastructure, community design, safetgpography,
weather—each of these has a significant influencéhe experience of
pedestrians and on whether workers and residentshoose to walk,
rather than drive. A high quality, successful Waklequires both
high levels of pedestrian accessibility (what Wadore measures) and
a high quality pedestrian environment (what it doest measure).
However, they play different roles in that succéspositive pedestrian
experience may encourage those who might other-gfisese not to
walk to instead walk. Furthermore, those who pretee option of
walking are likely to be drawn to places wheresitmore pleasant to
travel on foot. However, a place that lacks pedastaccessible
services and amenities can never be walkable, ntemiaow much is
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invested in pedestrian infrastructure; there ismomber of street trees
that will encourage residents to walk if they hanmvhere to go. It is
for this reason that we have chosen to focus oessibility as a “first
principle” of walkability, and the metric used tceesignate walkable
urban places.

A review of Leinberger’s (2013) study, which wassaited at ARC’s State of the
Region Breakfast in 2013, reveals that:

Metro Atlanta has 27 “Established WalkUPs”, whicvé an overall Walk Score

rating above 70.5, and account for 19% of the rggipbs; 9 “Emerging

WalkUPs” with Walk Scores from 57.0 to 70.5; and‘B0tential WalkUPs”

identified “based on factors... including MARTA raitcessibility, major

redeveloping opportunities, the presence of wallkgtsupportive place
management entities, and/or on-going investmenpedestrian infrastructure.”

20 of the Established WalkUPs are in the City daAta, with 7 Established

WalkUPs and 9 Emerging WalkUPs in the suburbs.

10 of the 21 Regional Centers identified in ARCigivnal Development Guide

correspond with Established WalkUPs; two othersespond with Emerging

WalkUPs.

By incorporating the Walk Scdtenetric into its performance measurement
processes, complementing the “percent of netwdgkde connectivity measures, ARC
can capture an important linkage between socioteahtnansportation operations and
the wider land use system, an interaction thatgesrerate both social and economic
resources. Leinberger (2013) ranks Established VRdkaccording to “two independent
performance metrics”: economic performance andasegjuity. The economic

performance metric is based on effective rent®ffice, retail, rental, and for-sale
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residential. The social equity metric is a compositlex based on: household combined
housing and transportation costs, a racial divemdex and income diversity index,
share of the population that can access the WalkjJiPansit within 45 minutes, and
share of the population that can access the Walkjugar within 20 minutes. Both
metrics are ranked in four categories: copperegsjlgold, and platinum. These metrics
both address broader QOL and livability outcomethesocioeconomic situations layer
of the SSF, and they are not directly related éosthciotechnical system. While they are
therefore inappropriate for transportation propaluation and day-to-day system
management (and therefore are not included in T2blethese broader metrics could be
re-calculated periodically (at an interval londeart a year) for each Regional Center and
LCI, included in the Regional Scorecard, and aredyto show associations with the
transportation service quality-oriented metricooramended in Table 24. This practice
could add to the body of evidence that links tramtgtion service quality with broader
outcomes, help ARC to track the effectiveness dAIRI2040, and increase choice

intelligence for future planning and programmingid®ns.

5.4.3 Safety, Mobility, Reliability, and Affordaliy

The remaining recommended performance measuresile P4 address service
guality elements related to safety, mobility, reiiy, and affordability. Most of these
recommended measures can be assessed at the sydéelevel for plan evaluation and
monitoring, or on the scale of a project or corriddne exception is the “number of
injuries and fatalities per 100,000 residents” meirhis metric was recommended by the
CQGRD (2012) HIA of PLAN 2040, as a supplementi® injury and fatality rates that

are normalized by VMT (and also should be segmeoyetiode). This supplemental
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metric only works at the system-level, since traffijuries and fatalities may appear far
from the victims’ residents. At the system widedkeVThe supplemental metric gives a
more accurate picture of the actual risk ratio dialog residents, and supports efforts to
reduce injury rates regardless of future increase®creases in VMT” (CQGRD 2012).”
This recommended metric can be easily calculateddan available data.

The other safety metric and one of the mobilitytnae require subjective,
survey-based data to evaluate. The subjectiveysatetric would be aggregated from
responses to a level-of-agreement question indime bf “I feel safe (or would feel safe)
travelling to and from... [work, school, social ogsj by... [car as the driver, carpool as
a passenger, train, commuter bus, local bus, @cyalking].” The subjective mobility
metric would be aggregated from responses to argyad rating question. These metrics
allow transportation executors to track customeniops, inferring customer satisfaction
as a measure of the success of implemented intgsaenand potentially triggering more
detailed analysis. The subjective mobility metmcparticular, can help indicate whether
or not the regional transportation system is megetustomer preferences and
expectations. Similar data to that needed for bbthese metrics has been collected for
state-owned roadways in GDOT’s 2011 customer opisiavey (Poister et al. 2012),
and for ARC’s (2014) survey of bicyclists (Rushiiy, unpublished dataset, July 10,
2014) . However, to comprehensively address thésgddLAN 2040, these metrics
must be evaluable for every mode.

Additional analysis can be conducted by compaiiegrecommended subjective
metrics with the other (objective) recommended hitgbreliability, and affordability

metrics. For example, if the modal split metricr@@nt of trips taken by mode for each

207



trip type) shows heavy dominance in one mode +@giiently does for automobile
travel -, that may indicate a deficiency in otheydes. The modal split metric was also
recommended by CQGRD’s HIA (2012).

Recommended reliability metrics are designed tdwaghe user experience of
traveling by roadway and by transit, drawing frdm tliscussions in 4.4 and 4.9.
Reliability metrics are currently absent from AR@&rformance measurement practices.
While reliability is not explicitly mentioned in ¢hPLAN 2040 objectives and guiding
principles, it is mentioned in GDOT’s SSTP goals] & is an important aspect of
transportation service quality. Buffer time indexMetro Atlanta interstates has been
calculated by GRTA modelers in the past, and phbtisn the Metro Atlanta
Performance (MAP) Report (Vulov 2010). The methodglused here could be
expanded to any roadway for which travel time datavailable. MARTA and GRTA
each track and report on-time performance, bstmostly tracked in terms of percent of
vehicles (buses or rail cars) only, which is a meurpply-oriented than demand-oriented
metric. The exception is that MARTA tracks the ‘“pamtage of Mobility [paratransit]
customer pickups within 30 minutes from schedulietyp time” (MARTA 2014);
however, there is no indication as to whether aran80-minute window is acceptable to
Mobility customers. For both rail and bus on-timegfprmance, “on time” is defined as
0-5 minutes after the scheduled arrival time (MARZ®L4; Nelson Nygaard,
unpublished report, June 20Y4MARTA has implemented automated vehicle location
(AVL) and automatic passenger counter (APC) syst@ogle, 2008; FTA nd), which

would allow a recalculated metric to be accuratedyghted by passenger trips rather

" Direct Xpress: Georgia Regional Transportation Aarity Service Measures and Design Guidelines
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than vehicle trips. GRTA, on the other hand, cutygmases on-time performance on spot
checking by road supervisors at the point of depardonly (Nelson Nygaard,

unpublished report, June 2014). With the currerntho@ology, GRTA'’s on-time
performance metric has limited value for both eatihg user experience, and evaluating
system performance.

Like the reliability metrics, and the subjectivdetg and mobility metrics, the
recommended affordability metrics in Table 24 agsigned to directly address user
experience. Furthermore, when segmented by popnlgtoup, affordability metrics are
inherently equity-oriented. As reported in CQGR[@26812) HIA of PLAN 2040:

The time, cost, and feasibility of daily transpdida can prevent
lower-income households from getting to work oridakaily needs,
and contribute to financial or emotional stress flmwer income
families. Median transportation costs can rangarir6% of household
income in regions where travel alternatives exigt,to 20% in a car-
dependent community. Low income households may spemo 40%
for their transportation. According to Center forelghborhood
Technology’s Housing +Transportation Index, trangption costs
exceed 15% of household income for the vast mgjofitresidents in
the Atlanta region. In the City of Atlanta, transgation is generally
15-25% of household income; transportation costs 20-35% outside
of the City.

Recommended affordability metrics can be assedsbé system-level, to
supplement the already-reported “congestion cast@@muter.” Also, they can be
assessed at the project or corridor level to iflenegeds, and equity issues, to be
addressed by new investment. Data exists to ewathase metrics; ARC published
average household transportation costs by TAZi210 Draft PLAN 2040 Regional
Assessment (Figure 22), noting that “Householdb@Atlanta region spend more on

transportation each year than any other metropoditaa.” By normalizing the costs by

household incomes, decision makers can more efédgtirack the QOL impact on
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different income groups. Normalizing by numberrgsg allows comparisons with other
metrics — such as the costs that agencies speprbeiding transportation services (also
normalized by trips). This kind of comparison canuseful to indicate the efficiency of

agency investments.

Figure 22: Average annual household transportati@mosts, 2008 (ARC 2010b)
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CHAPTER 6: CLOSING DISCUSSION

6.1 Summary of Findings

This dissertation clarifies the concept of sociatainability, leveraging this
clarification in Chapter 2 to define a new concaptaodel — the bicycle model — of
sustainable development, which draws upon andrateg concepts of resource
stewardship, social, economic, and environmentatgsses, livability, quality of life
(QOL), and social equity. Following this, ChapBaprovides an extensive discussion of
performance management as a process of buildingl sustainability within and among
organizations. As described in section 3.5, théeasastainability that is built by
implementing performance management principlesecaable public agencies to more
effectively carry out their charge to promote thalvbeing of the public, thus promoting
social sustainability in a broader sense. This gge®f generating social resources
through organizational influence is further illurated in Chapter 4 by the introduction of
a new conceptual framework for sustainable devetogm the Stacked Systems
Framework (SSF); and by “unpacking” the SSF intdtiple “sub-stacks” with social
resources flowing between them. In the unpackediB&frated in section 4.1.2, an
(inter-)organizational system has the opporturotyge performance management
principles to track and improve its social resowaguts and broader sustainability
outcomes, which in turn can provide enhanced sceiaital inputs to the organizational
system. This is illustrated in section 4.1.2 foblpiagency transportation executors,
which directly manage the sociotechnical transpianasystem and indirectly influence

broader livability and QOL outcomes; however, ti8=Sould be similarly unpacked into
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sub-stacks related to many other contexts. Theireteaof Chapter 4 illustrates the
importance of a robust and activated feedback sfoaqeerformance management;
further discusses the effectiveness of organizatisystems; tracks the influence of
transportation executors through their social resmoutputs and outcomes in the
sociotechnical transportation system and broadetegts and catalogs performance
measures relevant to all of these elements oftpacked SSF. Key findings from this
discussion include:
The concept of aarganizational influence pathwawhich decision makers must
identify and useo clearly link agency actions to the desired ontes that are
addressed by strategic goals;
The concept ofransportation service qualitss a social resource, which is
produced by the sociotechnical transportation systed leveraged by broader
systems to support livability and QOL,;
The importance of livability and QOL outcomes fi@nerating social capital
such as qualified human resources, stakeholdeb&eidand political will;
The necessity of strategic-level management, asasalareful stakeholder
involvement and human resource management, to sugiective organizational
actions; and
The seminal nature of a customer-orientation fdsligpiagencies to effectively
promote livability, QOL, and broader social sus#dnitity outcomes.
Chapter 5 introduces a four-phase methodologypgplyeng the SSF to enhance
performance management practices in a multi-orgdioizal system, and applies this

methodology to a case study of Metro Atlanta. IHgudentified emerging strengths in
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the strategic-level management of Metro Atlanteam$portation executors, as well as
gaps in the existing performance measures usddafasportation planning and
programming, the case study identifies recommep@ebrmance measures that can
more appropriately link organizational actions todder QOL and livability outcomes
via changes in transportation service quality.

Atlanta’s existing performance management strenigitiade, as of 2013, an
increased level of collaboration (a) across worlgngups within ARC, the region’s
central planning agency, and (b) among transportaxecutors including ARC, GDOT,
GRTA, and local project sponsors. Collaboratioroasmworking groups within ARC has
enabled staff to develop a more accessible publiagement tool - the MetroQuest
survey — aimed at collecting public feedback tlzat mform a performance-based,
customer-oriented long range regional transportgtian (RTP). Collaboration among
ARC, GDOT, and GRTA has clarified the shared matores of these agencies, enabling
a more performance-based approach to emerge fgrgming the region’s short-range
transportation improvement program (TIP). One maj@red motivation identified
among these regional and statewide stakeholdeiisth{wsalso in line with the federal
goals of MAP-21) is to increase project implemantatates, so that the RTP and TIP
actually come to fruition in the sociotechnicahisportation system. This increased
collaboration and consensus (i.e. increased sogmtal) among regional and statewide
transportation executors has enabled these agdnaleselop a process of engaging
more intensely with project sponsors during TIPedepment, which is leading to
improved implementation rates. In other words, gpanmtation-related social capital is

expanding within the socioeconomic situations ofrmatlanta:
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ARC is gaining experience with building social dapinternally.

The wider inter-organizational system including AREDOT, and GRTA has
begun to build greater social capital in its stmes, processes, and shared
motivation.

The even wider inter-organizational system of ragl@and state agencies, along
with local project sponsors, is strengthening litsice intelligence through
performance measurement around shared goalsléreirpplementation/project
delivery), and gaining experience with successfilgntifying and carrying out
implementable inter-organizational actions.

Activation of the broader feedback space, througilip engagement, aims to
infuse the next RTP update with a better represientaf the region’s shared
priorities, which could lead to increased publipgort of the plan (i.e. improved

political will to support plan implementation).

Considering the currently defined strategic goals abjectives of Atlanta’s long

range PLAN 2040 RTP, the feedback space currentiyaded by regional and statewide

transportation executors includes several notadybs gThe recommended performance

measures provided in 5.4 are externally-orienteclj$ed on the customer, and tailored

toward filling measurement gaps related to non+awataile and multi-modal

connectivity, safety, mobility, reliability, andfafdability. Some of the recommended

supplemental metrics have been previously suggéstedternal stakeholders such as

PEDS and ABC, and university research groups. Sufrtteese other entities, although

they are outside the boundary of the inter-orgdimnal system defined for this case

study, could support transportation executors @®peance measurement champions

214



through a more formalized inter-organizational stie. Considering the concept of
inter-organizational social capital presented ia thssertation, it is likely that bringing
external stakeholders into the formal performaneaagement process will increase
efficiency and effectiveness of inter-organizaticaetions over the long term. Likewise,
by implementing more customer-oriented performaneasures such as those
recommended in 5.4, and iteratively improving tlseiite of performance measures with
broader stakeholder feedback, Atlanta’s transportaxecutors will better align their
performance management processes with user experieuablic needs, and the goals of
socially sustainable development.
Beyond Metro Atlanta, the case study of Metro Atidacrystallizes several

observations, which can inform similar processestier contexts:

The SSF provides a useful conceptual frameworkutjitavhich to view

sustainable development in terms of resource flamveng interacting systems

and subsystems.

Applied here to inform transportation performancanagement by

identifying three relevant “sub-stacks,” the SSEIdalso be applied to

inform performance management in other fields.

Applied to transportation the SSF demonstratessiiatice quality, itself a

multidimensional construct, is the mediating eletritween organizational

actions and broader QOL and livability outcomes.

In an inter-organizational system of transportag&ecutors, it is likely that

the various organizational actors have variousierite pathways, affecting
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various aspects of transportation service qualigme of these influence
pathways interact with each other, whereas someto

An effective set of performance measures will idelunetrics that can be
leveraged in multiple decision-making processesthatican address multiple
influence pathways.

In an organizational system, performance managefimsninanifests in the
collaboration (exchange of social resources) aaroganizational sub-units.
This is the value of strategic-level managementclvenables more effective
organizational actions. The same is true in intganizational systems as in
individual organizations.

Internal reporting processes in an organizatioystiesn, especially through
face-to-face conversations, can enhance both hadakand vertical
integration, thereby increasing understanding &radesl vision, leading to
more effective and implementable decisions, anceaging social capital.
Although annual external reporting may be seenraghanum for customer
engagement (and a higher frequency may be needatdmal reporting),
not every performance measure should necessarig-bealuated in every
annual reporting cycle. Rather, enough time shbaldllowed to implement
relevant organizational actions between subsegaitiations. Metrics only
truly address performance if “moving the needlai ba attributed, in part, to
organizational actions. Time series can accumuaaeor 5 year intervals (for
example), as appropriate. However, measurementmbamin the

organizational system should expect that performaneasures will be
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evaluated and used on a regular cycle, ratheraghBnonce or on occasion.
Metrics should only be dropped if they prove taubeattributable, and the
context they provide cannot be used as a valuaplg by other attributable
metrics.

By integrating performance measurement and managgmn&ctices into
transportation planning, this process that is dly¢aontinuous” can also
become more systematic. In this setting, long-rgslges and transportation
improvement programs are living documents, regylewvblved through
performance-based decision making. To effectivelggrate transportation
planning with performance management, and helprerikat fiscally
constrained plans and programs reflect the higQ€Ht priorities of a region
or other context, it is critical that performana&rmation be integrated into
every RTP and TIP update.

Social capital can be increased in the interactwitiin an organizational
system, and across its boundaries. By focusingnemné¢velopment of social
capital in both ways, an organization can becomeeraostainable over time,

and more effectively contribute to broader sustaiirg.

6.2 Limitations

The cycle of social resource development describexligh the three transportation-
related sub-stacks of the unpacked SSF is marked by
An iterative process involving the accumulatioreefdence through the feedback

space;
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The development of choice intelligence that leadsetter, more effective

organizational actions;

A process that, over time, leads to enhanced liksalind QOL outcomes for the

public, who are the customers of public agencied;therefore

A cycle of sustainable development touching evaygl of the SSF.

The scope of the case study presented in Chajeiusies an initial analysis that
may spur and help build momentum for this cycléhe Metro Atlanta Region. In
particular, the four-phase methodology definedection 5.1 was only completed
through Phase lll, leaving off with recommended@anance measures to be tested in
Phase IV. There is no perfect performance meaauntkthis dissertation does not posit
to have found the absolute “best” set of perfornreameasures for transportation
performance management in Metro Atlanta. Moreoweer-organizational choice
intelligence can only be developed through theigipgtion of all relevant stakeholders
in a structured process of consultation and colattan that builds consensus over time.
To see lasting results, the cyclical process ddfinghis dissertation will need to be
continued by Metro Atlanta’s transportation execsitinirough in-depth metrics testing,
periodic re-evaluations of inter-organizationaluehce, and gap analyses in order to
better and better address the region’s strategability and QOL priorities.

An existing limitation of the four-phase methodgydor applying the SSF
(defined in section 5.1) is its exploratory naturee methodology’s guiding questions
are not prescriptive; they do not, for examplesprie how to define the inter-

organizational system for analysis. This is onsoeahat the four-phase methodology is
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intended to be iterative; the value of each phaidwincreased in each iteration, as
decision makers build choice intelligence througfhection and adjustment.

Due to its limited scope, the case study present&hapter 5 defined the inter-
organizational system for analysis as including/ahbse public agencies that have direct
ownership or responsibility for the Atlanta regisisociotechnical transportation system.
However, as illustrated in section 5.2 (Figure h3any other entities do have strong
influence on these agencies’ motivations, operatiand organizational influence. This
is particularly true for the state Governor, USD®Todal agencies, the federal EPA and
Georgia DNR, in terms of oversight influence. lalso true for advocacy groups and
industry groups (for example, the Atlanta Bicyclealtion, Metro Atlanta Chamber of
Commerce, and freight industry representativesjchvpartially mediate political will in
the region, and which collect data that may berkyed in a broader feedback space.
Moreover, this case study conducted an in-deptmexation of only the influence
pathways related to regional transportation plagind programming, focusing on the
role of ARC as the central planning agency. Congidehe diverse influence pathways
of Atlanta’s transportation executors and theieexal stakeholders (introduced in
section 5.2), which operate at multiple geogragbkeles, additional influence pathways
may be better examined by defining the inter-orgatnonal system for analysis in
another configuration, with more or fewer organmas within the defined system
boundary. The exploratory nature of this case stadynly the first iteration of the four-
phase methodology, is limited in that it does rahpletely incorporate the constraints

imposed by political influence and preferences segpatial scales.
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6.3 Future Work

6.3.1 Metro Atlanta

Following the completion of this dissertation, #ghor is transitioning into a
full-time role within metro Atlanta’s inter-orgarational system of transportation
executors. This role, defined as the Senior Pedoa Analyst at GRTA, will entail, at
minimum:

Advancing the performance-orientation of GRTA arR@s agreed-upon TIP

development process;

Supporting annual performance reporting by GDOTite&or of Planning,

relevant to the SSTP; and

Enhancing GRTA'’s internal performance managementgsses, in line with the

agency’s strategic plan.

The author has already begun contributing to sointieese efforts while working
on behalf of Georgia Tech. For example, supportethé STRIDE technology exchange
project for FHWA’s Community Vision Metric®ol, the author of this dissertation
facilitated a workshop on livability-oriented pemioance management at ARC on July
29, 2014. This workshop also included participdrias two neighboring MPOs,
Gainesville-Hall County and Cartersville-Bartow @by which are each at earlier stages
than ARC in the development of performance-basatsportation plans (Lane et al.,
unpublished report), as well as ARC staff and GDE@aff. During this workshop,
participants discussed the successes and challdmgebave faced regarding
performance measurement along their influence pagbyand they identified some

performance metrics for additional testing. Itxpected that the author’'s new full-time
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role at GRTA will allow for continued, iterative plcation of the four-phase
methodology defined in Chapter 5, in a contexinofeasing inter-organizational
consultation and collaboration within Metro Atlangad potentially in partnership with
other MPOs within Georgia.

To further support the evolution of transportatparformance
management in the Metro Atlanta region, additiorakarch is needed. Most
immediately, complete metric testing is necessaryife supplemental performance
measures recommended in section 5.4. Complemetoténg metric testing methodology
defined in 5.1.4, which must be completed by Atétransportation executors in order
for them to adopt of any of the recommended perémee measures, additional research
is also needed through longitudinal studies tofye¢hie extent to which adopted and
other recommended performance metrics do in faktdrganizational actions to desired
livability and QOL outcomes. The results of thesegitudinal studies will be valuable
for future iterations of applying the four-phaseF38ethodology.

In future iterations of the four-phase SSF methogwl| organizational influence
profiles should more explicitly consider the suséduility of larger organizational
systems, defined in different ways at the regiaaale, in terms of the constraints and
opportunities imposed by smaller organizationatesys, which operate primarily at the
local scale. Such analysis may include the deveérpraf organizational influence
profiles for local governments and other local-lexaities; and it may include separate
profiles focusing on different influence pathwagsgmented for example by
transportation mode, facility, corridor, or speciOL outcome. In this way, the

organizational influence profile may become a foolidentifying gaps, or missing links,
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in the influence pathways needed to translate azgtianal actions into broader
outcomes. Concurrent with finding new data with ethio measure these influence
pathways, transportation executors will may alsed® find new partners, or otherwise
adjust their own performance management proceseidify new actions that fill the

identified gaps in influence pathways.

6.3.2 Other Contexts and Regions

Beyond Metro Atlanta, there will be value in applyithe four-phase SSF
methodology to transportation performance managemesther contexts and regions.
Two documents were under development at the tintkigdissertation, which begin to
do exactly that: a paper comparing the strategietllmanagement of Atlanta’s inter-
organizational system with other regions within @g® (Fischer, Smith-Colin and
Kennedy, unpublished paper, submitted to Transponté&esearch Board), and a report
to the STRIDE consortium sharing the results of iechnology exchange workshops
around the southeastern U.S., including thoseitaigtl by the author of this dissertation
in Atlanta and Fort Lauderdale, FL (Lane et alpuinlished report).

Future application of the four-phase SSF methagpoto other regions
would appropriately include workshops such as tlepsmsored by the STRIDE
technology exchange project. These workshops geoxicarefully prepared, structured
context in which participants (within a single ongaation or representing multiple) can
explicitly identify shared motivations and goalsteracting or overlapping influence
pathways, and potential performance measures polin&lorganizational actions to

desired outcomes along their influence pathways.
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6.3.3 Cumulative Evidence

Performance management is an iterative processfolingghase SSF
methodology is likewise intended to be iterativeday given context. As this
methodology is applied in multiple contexts, at il scales, and if these applications
are well-documented, greater choice intelligenatabroad evidence base may be
generated for a variety of effective interventiam$ransportation performance
management. Therefore, there is a research needlfecting, tracking, and synthesizing
the cumulative experience of applying this methodwglthrough the collection and
regular analysis of case studies. A similar needastified by Smith-Colin et al. (In
Press) for the related practice of transportateseamanagement (TAM), with the
recommendation to construct an evidence-based aksdbr collecting and evaluating
case studies. A similar database might be consudluor SSF applications. Over time,
this accumulated evidence base would at least gedvansportation executors with ideas
for effective strategic-level management, perforcgameasurement, performance-based
decision making, and performance reporting, spgramore rapid evolution of
performance management practices in transportadign, reviews of accumulated
evidence may clarify some of the remaining ambigsiin the four-phase SSF
methodology. In particular, the challenge with defg the right domain and boundary
for an inter-organizational system, consideringdbestraints and opportunities imposed
by stakeholders who operate at multiple scales, imeaglleviated more quickly by the

accumulation of experience in broad variety of egatd.
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6.4 Broader Significance

The primary contribution of this dissertation ig thevelopment of a new
conceptual framework - the stacked systems frame{®8F) - and a four-phase
methodology for unpacking and applying it to enteatransportation performance
management in an inter-jurisdictional context. B8 represents a new conceptual link
between two developing fields of research: socslligtainable transportation systems
and transportation performance management. To diglWelop the SSF, this research
clarifies and characterizes relationships amonghiaienging concepts of social
sustainability, livability, quality of life, perfenance management, and soft-systems
analysis. To fully express the value of the SSI5, tbsearch also catalogs a wide range of
performance measures and management strategiesathbé used by public-sector
transportation agencies to influence transportatedated QOL outcomes in their
jurisdictions. Through the case study of the trantggion performance management
practices in Metro Atlanta, this dissertation destaates the value of the SSF in a real-
world context, and the case study itself helpddafy the broader significance of the
framework.

As described in section 6.3, this dissertationaegewill lead to broader impacts
as the unpacked SSF methodology is iterativelyiagpb transportation performance
management in Metro Atlanta (a process that cdadktated through the author’'s new
professional role at GRTA), and in other regiond eontexts (especially through
facilitated workshops and with accumulated expeeesupported by an evidence-based
database). Also, many of the conceptual clariforetioffered by this dissertation

research may be leveraged in educational settelgted to transportation engineering,
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urban planning, organizational management, andgpblicy. These conceptual
contributions include:

The bicycle model for sustainable development;

The cycle of performance management for public eigsn

The stacked-systems framework (SSF) in generalicaibye to other fields

beyond transportation;

The concept of “service quality” as a social resewithin a larger cycle of

socially sustainable development in the unpackee 86d

The review of performance metrics for socially airsdble transportation

systems.

In summary, the results of this research can beddiately applied in public-
sector transportation agencies to enhance their-Q@ability-, and sustainability-
oriented performance management practices; it isayle used to enhance concepts of
performance management in other fields; and it bealeveraged in educational settings
to better prepare professionals in a variety dfiieo enhance the outcomes of their
organizational actions. These substantial impaatsbe enhanced by future research and

publication, deepening understanding for a broadgaudience.
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APPENDIX A

Organizational Performance Management Interactele[Hagnostic Tool

Reproduced from the GDOT OPM Study (Kennedy elinaPress)
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The following sections provide a complete viewlod tnteractive Self-Diagnostic
Tool developed for this study. The screenshots shoviFigures 24-35 include

information about a fictional agency: Example Dépant of Transportation (EDOT).

Cover Page
Screenshots from the cover page of the Intera&eleDiagnostic Tool are

provided in Figures 23 and 24.

Figure 23: Screenshot of the Cover Page for thedrdctive Self-Diagnostic Tool

The cover page familiarizes readers with the pwpdghe interactive tool, its
organization, and how it operates. Users do netaat with the cover page except to
read it and to observe that a comment box appdaes ¥he mouse is used to scroll over

red flags.
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User Input A: Agency Context

The first input sheet accepts general informatiooua the agency structure, goals and
stakeholders, which informs the remainder of tlagdostic tool. Most information for
this sheet may be gathered from the agency’s argtianal chart and published strategic
planning documents. In this sheet, the user defimesevel of depth and detail for the
assessment. For example, organizational struotasebe defined at the “division” or
“bureau” level, or it may list sub-units at the fioé” level. Alternatively, the assessment
may be conducted for only one division of the agemtwhich case it would necessarily
include major “offices” or other sub-units of tldavision. Other contextual information
gathered in this sheet includes strategic goald patentially objectives) of the agency,
and the agency’s key external stakeholders. Padiaenshots from Input A are

provided in Figures 24, 25 and 26.
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Figure 24: Questions 1-4 on Input A: Agency Context

Figure 25: Question 5(a-c) on Input A: Agency Contie
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Figure 26: Question 6(a-c) on Input A: Agency Conte

Once the agency context is set in Input A, theofeihg three worksheets ask
detailed questions about performance measuresaagets and organizational processes.
The questions in Inputs B-D relate to the charésties of performance management

indicated in the maturity model developed for #tisdy.

User Input B: Performance Measurement

Using a series of yes-or-no questions, the seagmat sheet accepts information
about how the organization’s performance measurégagets address “important areas
of decision making,” including the agency’s strategpals and objectives, and any other
areas that the user specifies. The sheet alscabsks whether strategic goals, objectives,
and performance targets reflect the priorities praderences of key stakeholder groups.
For Input B, answers are given with numerical ansseeles shown in Figure 27.

Screenshots from Input B are shown in Figures 282n
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Figure 27: Ordinal answer codes used in the
Interactive Self-Diagnostic Tool

In Input B, questions 1-10 ask about the suiteasfggmance measures and
targets that are associated with each area ofidecisaking. The color coding of the
input table for these ten questions (shown in FE8) is sensitive to a user’'s answers.
For instance, the user from Example DOT (EDOT)drasred a “no” value in cell D29,
indicating that the agency does not have perfor@mameasures associated with its
“Increase access to transit” objective (part ofMubility goal area). Once the “no”
value was entered, all other input cells in ronn#9e grayed-out, with the exception of
G29. This change in color coding indicated to teeruhat only question 4 remained to
be answered for that objective. As another examipsensitive color coding, the column
of cells that accept answers for question 10 doéb@come activated unless a

“somewhat” or “yes” value is input for question 9.
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Figure 28: Questions 1-10 and the associated infakle (partially filled in) from Input
B: Performance Measurement

Following question 10, Input B includes two moresgtions. Question 11 asks
whether or not the agency uses additional perfocmameasures that are not associated
with the strategic goals and objectives addressegiestions 1-10. If the answer to
guestion 11 is “yes,” then a message appears)laa/$o

“If these measures are associated with additiodaktision-making

areas that are very important to EDOT, then consatitling the other
areas to the list on Input A so that you can ansyerstions 1-10.”

Then, question 12 asks, “To what extent do EDOT&gesl goals and objectives,
desired trends and targets reflect the needs amwties of each stakeholder group. Users

input their answers to question12 in the table shiowFigure 29.
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Figure 29: Input table for Question 12 of Input B:
Performance Measurement

User Input C: Review and Decision Making

Using a series of “check-all-that-apply” and yesio questions, the third input
sheet accepts information about how the organizatmal its functional units define and
revise performance management structures and preesdand how they use

performance information. Screenshots from Inputé&shiown in Figures 30 -32.

Figure 30: Screenshot of Input C showing Questiorahd related answer cells
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Figure 31: Screenshot of Input C showing questio@s5 and the associated answer
cells

Figure 32: Screenshot of Input C showing questiofsl5 and the associated answer
cells
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User Input D: Reporting and Feedback

Using a series of “check-all-that-apply” and yesaorquestions, this sheet
accepts information about how the organization rspo external stakeholders.

Screenshots are shown in Figures 33 and 34

Figure 33: Screenshot of Input D showing questiods3 and the associated answer
cells

Figure 34: Screenshot of Input D showing question(d and b)
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Diagnostic Report

This Interactive Self-Diagnostic Tool was developsdart of a larger project,
which identified leading practices in transportatpgerformance management. The larger
project included an extensive literature reviewhéeen in-depth case studies of State
DOTs, and two expert panel discussions. The Inteea&elf-Diagnostic Tool uses the
findings of the larger project to inform recommetaias in its Diagnostic Report.

The Diagnostic Report characterizes the subjeat@ge performance
management program based on the information entet@t)ser Inputs A-D.
Furthermore, it uses the entered data to idenpfyoatunities for enhancing the agency’s
performance management practices, and it makemraeadations for enhancement.

Existing conditions are characterized, and recontagons offered, in five

content areas: strategic management practicegrpehce measurement practices,
tracking and managing performance trends, orgaoizatstructure and processes, and
external stakeholder relations. As a demonstrakaiuyre 35 provides an excerpt of the
diagnostic report for the fictional agency EDOT. wish this excerpt for the content area
of performance measurement practices, all othelecbareas have subcategories of
content, and they provide diagnostic results imgeof “Existing Conditions” and

“Recommendations.”
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Figure 35: Diagnostic Report Excerpt for EDOT, shawg Existing Conditions and
Recommendations related to Performance Measurenferactices.
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APPENDIX B

Metro Atlanta Transportation Executors Organizaiddharts
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